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EXECUTIVE SUMMARY This document is the deliverable D3.1.1, Mobile Entertainment (ME) in Europe: Current State of the Art of the Information Society Technologies Project MGAIN – Mobile Entertainment Industry and Culture (IST-2001-38846). The objective of the project is: – –



– – – –



To understand mobile entertainment concepts and culture, including legal and social aspects of mobile entertainment. To understand possibilities and restrictions of existing and emerging mobile entertainment technologies (including wireless communication and handheld devices). To understand the business models of the emerging mobile entertainment industry. To benchmark the European situation with North America and Asia-Pacific. To provide guidelines for industry and policy makers, including instruments and incentives needed to encourage implementation of the guidelines. To provide input for preparation of Framework Programme 6 in the areas of mobile entertainment services and technologies.



The mobile phone is now firmly embedded in consumers’ everyday lives throughout Europe and in many states has become a near omnipresent technological artefact. Throughout Europe mobile operators are looking to mobile entertainment to catalyse sales of new handsets and, at least partially, recoup the considerable sums of money spent on 3G spectrum licenses. This report addresses the state of the art in the mobile entertainment landscape in Europe at the end of 2002, and considers the development of the industry over the coming years. It makes a contribution to debates about the future of the mobile entertainment industry in general, and gives special attention to the ways in which current consumption of mobile services may be translated into predictions about the possible uptake of mobile entertainment services in the future. There is a prevalent belief that the mobile market in Europe will gain further pace through the combining the routine familiarity end consumers have developed with mobile phones and the growing success of the digital gaming, music, gambling and other sectors. This document tackles the enablers and barriers to achieving this within the European context. It looks at the assumptions that are being made and highlights some of the false assumptions which undermine the promise that mobile entertainment will neatly develop into the ‘saviour’ of the mobile industry. The report details the current relationship between the industries that are involved in mobile entertainment demonstrating that, what at times during this report in referred to as ‘the Mobile Entertainment industry’ is a convenient umbrella term for identifying the observable interactions, alliances and developments in a range of
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separate industries. We argue that the present business and value structures between these industries will change over the coming years as current players consolidate and strengthen their position and other, newer players move into the mobile space. This document also details the technological tools which underpin the mobile entertainment industry and details current technologies and software from handsets and wireless network protocols to operating systems and multimedia codecs. It considers possible technological enablers and barriers to the sector’s success in the near future. Technological advances as well as integration of existing technologies are evident in current mobile devices: colour screens have recently become available in the consumer market, relatively advanced games management software is beginning to be embedded in some phone handsets and new networking protocols and options for modularity are being integrated into devices. Handsets are increasingly becoming more powerful with added processing power and memory to support advanced features such as digital organizers and MP3 players, whilst 2.5G and 3G are promising ‘always-on’ network connections, increased reliability and faster data transmission speeds. However, below we look beyond the current and promised technological advances to question whether consumers will actually embrace mobile entertainment offerings. Penetration rates of mobile handsets are nearing saturation point in many Western European countries and as such the mobile industry needs to address what current consumers actually want from these new and future-possible applications and services (and what they are willing to pay for). If the industry is to encourage people to continuously upgrade their handsets in order to access service outside the hardware core purpose such as mobile games, music, and location-based infotainment (where the nearest cinema showing one’s preferred viewing choice is situated for example), research must be conducted on exactly what consumers want from such services, how they will be integrated into daily routines and indeed whether consumers perceive that they need or want mobile entertainment technologies. The cool response to WAP from consumers has been well documented. Whilst WAP itself may have faults, the situation was not aided by the exaggerated claims made by the industry in its marketing for the application which raised consumers’ expectations of ‘the mobile Internet’ put resented a reality of slowly connections, clumsy interface, dropped calls and poor quality content. Those within the mobile entertainment industry are now looking to learn lessons from WAP to build up the success of mobile entertainment and 3G (MGIF, November 2002). We suggest that whilst newer mobile entertainment offerings will have to be ‘upgraded’ in marketing terms to take centre stage within the industry’s repertoire (through cross-promotion and offering familiar brands to consumers), the mobile entertainment industry should be careful about overhyping next generation mobile devices, technologies and services. To give this a context this report offers a consideration of the current and futurepossible services and applications on the offer within the mobile entertainment industry. These include provision not only for mobile gaming but mobile music, images, and gambling along with adult and location-based services.
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Finally this document briefly considers issues surrounding the development of national and European regulation of mobile entertainment and the negotiation between legislation protecting consumer rights, industry self-regulation and the evolution of mobile entertainment governed by market forces.



M AIN CONCLUSIONS OF T HE STATE OF THE ART REPORT Mobile Entertainment Industry – –



– – – –



The ‘mobile entertainment industry’ is a convenient terms used to describe a network of industries with changing relationships and strategic alliances. The fragmentation associated with this causes profound problems in developing a shared understanding of business models and terminology across section of this industry. The structure of this network will continue to change as capabilities develop and innovation takes place across sectors. Consolidation of key actors in the ME industry will occur – often at the expense of smaller players. Key players in fields such as content provision and customer services will move into the ME industry Marketing and branding, whilst often ignored in the analysis of ME industries, will become increasingly important for firms to survive.



Mobile Technologies – – – –



Enabling technologies include a diversified set of devices, mobile platforms, content formats and networking technologies. Development of these various technologies to serve mobile entertainment user scenarios is vital for the future development. 2.5G mobile data services currently enable many mobile entertainment services such as downloading games from Internet. The development of networking infrastructure aims to support higher data rates for multimedia and other mobile entertainment content



Mobile Entertainment Markets & Business Models – – – – –



2G and 2.5G technologies are likely to remain with consumers for a considerable time. The industry is still seeking a ‘killer application’ to encourage wide scale adoption of 2.5G and 3G services. As such take-up rate of new mobile devices and 3G service may be slower than many predictions suggest. Packet-based networks present the opportunity to charge users per-byte, per-view, per-second or via subscription. It is unlikely that a simple translation of the Japanese I-mode model will be appropriate for the European market.
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It is still notably unclear how consumer revenue will be apportioned between network operator, service provider and content provider. Network operators currently dominate the distribution and promotion of applications to subscribers to the disadvantage of content providers, particularly games developers.



Mobile Entertainment Services – –



–



– –



– –



–



A rise in revenue generated from mobile data is essential to supplement operators’ income from voice calls in order to offset 3G licence and development costs. Key data-driven services are predicted to be the following areas of mobile entertainment: mobile gaming, mobile music, messaging services, multimedia services, gambling, adult content and location-based services. Whilst the gaming facilities of mobile devices will remain technically inferior to home based consoles and computers the devices do offer ‘always there’ convenience. The technical sophistication of mobile games is not likely to be linked to their success with consumers. Although predictions concerning the uptake of mobile music services are optimistic it is unclear how provision of copyrighted music can be provided at an ‘impulse purchase’ cost. Personal MP3 players are predicated to dominate mobile music and users will continue to use pirated files. Whilst adult content has proved profitable in fixed line Internet services it is unclear that this will translate to mobile technologies which are public technologies. Location based services are the only area of mobile entertainment expected to have significant uptake outside the youth market.



Consumer Breakdown – –



– – – – –



–



Mobile phone penetration in Western Europe has reached saturation and subscriber rates have stagnated. Consumers under 25 years of age will be the heaviest users of mobile entertainment services although SMS carries an appeal into the thirty-something market. The mobile gaming market is likely to be dominated by young male consumers while messaging is seen a more important by young females. MMS will continue to be a niche market into the second half of this decade. Less than 1/3 of European mobile phone users have any intention of upgrading to 3G services although 60% are aware of them. Diffusion of 3G devices is expected to contribute to a widening assimilation gap as consumers fail to use the new services available. There will be a difficulty in encouraging users to pay for services which they have been accustomed to getting for free on the Internet especially as mobile services will often represent cut down versions of fixed line offferings. However, localisation, personalisation and convenience can be applied to mobile entertainment service to increase their value over other modes of access provision.
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The wide range of devices and operating platforms and software churn being used in European markets makes direct transfer of the I-mode model impossible.



Regulation – –



European and State legislation will need to be informed by industry and user experiences. Consumer protection, privacy and regulation of content will be areas for regulation concern.
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1. INTRODUCTION 1.1



Defining Mobile Entertainment



Throughout this report we have assumed that mobile entertainment (ME) includes any leisure activity undertaken via a personal technology which is, or has the potential to be, networked and facilitates transfer of data (including voice, sound and images) over geographic distance either on the move or at a variety of discrete locations. Such leisure activities may be person-to-person, person-to-service provider interactions or iterations of each. As such, mobile entertainment embraces a range of activities including playing games, gambling, listening to music, chat, viewing sexually explicit material and ringtone purchase. Currently, the most common device that facilitates mobile entertainment is the mobile phone but the definition above includes consumer technologies such as Personal Digital Assistants (PDAs), portable gaming devices, mp3 players, and certain radio devices (such as the Cybiko). It does NOT exclude ‘portfolio technologies’ such as Apple’s iPod or Palm’s Zire which are not wireless but rely on being networked to other devices between periods of mobility. It is expected that the list of mobile entertainment technologies will grow in the near future as interfaces between consumer technologies and telephone, Internet and wireless technologies become more prevalent. This report recognises that mobile entertainment is enabled through a series of contributing industries which produce hardware, software and services which include handset manufacturers, network service providers, content providers, etc. However, as can be seen from the commercial and structural fluidity of these industries whilst they make up the mobile entertainment industries the industries themselves do not define mobile entertainment as data and services only become entertainment upon consumption by the end user. It also recognises that, as mobile entertainment is a social and commercial process as well as a technical one, a multiplicity of other definitions for mobile entertainment will exist among different industry producers and users, manufacturers and end consumers. These will reflect individual experience and concerns and as such (and because of the rapid development of mobile entertainment) they will be open to change and development. It is implicit throughout the document below that a major component of the importance of mobile entertainment, and its standing as a topic of research, is the potential of ME within the developing sector of mobile-commerce and its potential to act as a driver for the successful development of associated industries which range from processor manufactures to customer support centres. Against such a perspective a range of issues which have strong relevance to mobile entertainment are encountered including branding, digital rights management, micro payments, regulation, new revenue models, consumer routines and so forth. Many of these are explored below and current market, consumer and academic understandings of them are reviewed in an attempt to produce a broad and well informed basis for the research that will be undertaken as part of the MGAIN project. Further, this document has a broader aim which is to promote a lively and intelligent debate about mobile entertainment on a European level which considers technical and technological
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development, organisation of mobile entertainment industries alongside consumers’ concerns and participation. The body of the report below is organised into six chapters. Chapter 2 looks at the organisation of the mobile entertainment industry highlighting its makeup from the interaction between a network of other industries and businesses which rely on each other to facilitate the delivery of mobile entertainment to end users. It explores the transfer of services, technologies and revenues between these businesses and consumers and identifies key actors within the network of mobile entertainment industries. Chapter 3 focuses on the technologies that are produced and sold to facilitate mobile networks, mobile devices and mobile services. It offers a taxonomy for categorising mobile devices and details the platforms, content formats, and networking technologies that enable them to be used a mobile entertainment devices. Chapter 4 looks at the range of current and potential business models applicable to mobile entertainment industries and provides an overview of the options for payment systems for end users. From here the report shifts its emphasis to the end user experience by looking at the range of mobile entertainment services that are being developed and brought to market currently and predicted to reach market with the implementation and diffusion of third generation mobile networks and devices. The penultimate chapter in the main body of this report provides a substantial consolidation of current research on end markets for mobile entertainment, demographics of users and predictions for the development within these areas. Finally, Chapter 7 highlights some keys issues which may increasingly prove to be areas of concern for policy makers, legislators and trade association throughout Europe.
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2. M OBILE ENTERTAINMENT INDUSTRY This section provides an overview of the structure of the mobile entertainment industry and its key players. It highlights the variety of companies who are involved in the development of technologies, content and services involved in the delivery of mobile entertainment services to the user. This is demonstrated in Figure 1. Coverage of previous analyses of the relationships between the different industry players, and their future development is also provided. Device Manufacturers Content providers / Aggregators



Mobile (multiaccess) Portals



Application Developers



Consumers Enabling Technologies



Mobile Network Operators



Network Equipment Manufacturers Virtual Operators



Products and services Revenues Figure 1: Mobile Entertainment Industry Overview The mobile entertainment industry can be usefully characterised as a mobile entertainment web or network (Durlacher, 2002), with developing relationships and strategic alliances among players in different sectors. This will lead to movement of players between different sectors, as well as the emergence of players who develop service capabilities across them. The fast pace of technological and service innovation across sectors is also an important factor influencing the current and future structure of the industry, as well as the management of strategic alliances between players.
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Device Manufacturers



Device manufacturers are responsible for the development and marketing of the variety of devices which enable access to mobile entertainment services1 . 2.1.1



Technologies



Devices which provide access to mobile entertainment services include mobile phones, smart phones, PDAs, and mobile laptop access solutions. Individual device components such as display technologies and microchips are also produced by companies in this sector. 2.1.2



Key players



There are three categories of key players in this sector: traditional voice-centric mobile device manufacturers (e.g., Nokia, Motorola), manufacturers from consumer electronics (e.g., Sony, Samsung, NEC, Panasonic), and mobile computing (e.g., Compaq, Palm, Handspring). The movement of these players from other industries highlights the planned development of cross-platform applications and services. 2.2



Network equipment manufacturers



Network equipment developers are responsible for the development and manufacture of the technologies that constitute the networks across which mobile entertainment services are delivered. These include component providers, mobile air interface and service infrastructure providers, routers and switchers. Many of the key players provide technologies to a variety of mobile network operators (MNOs). 2.2.1



Key players



Alcatel, Motorola, Lucent, Nortel, Nokia, Ericsson, Cisco, Siemens. 2.3



Mobile Network Operators



Mobile network operators (MNOs) are responsible for service provision and management of the networks which provide access to mobile entertainment services. Technical service provision includes investment and maintenance of the technical platforms and infrastructures which support service provision (e.g., management of customer care and billing platforms). Commercial provision includes sales, management of network access, customer care and service assurance.



1



This term distinguishes between mobile entertainment services and the more general concept of mobile data services. The latter also encompass the work-related uses of mobile data services.
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Key players



There are a number of European MNOs. For example, the Vodafone Group, T-Mobile International, TeliaSonera and Orange provide services across Europe. 2.4



Mobile Portals



These are responsible for developing and maintaining the interface through which mobile entertainment services are delivered to users via mobile devices. This involves the aggregation of information and services from a variety of other content providers to fulfil a variety of entertainment, communication, commerce and community building functions. Portals vary in the degree of aggregation and personalisation of content which they provide (Durlacher, 2002). They purchase services from content aggregators and providers (see below), as well as application providers. There are two varieties of mobile portals; those which are multi-access across fixed line and mobile devices and those which are accessed by mobile devices only. Multi-access portals enable end users to access personalised services and applications through a variety of communication channels and devices, regardless of time or location. Many portals are developing mobile entertainment services from the operation of fixed-line internet portals (e.g., AOL, MSN), as well as the emergence of a number of start-up portals (e.g., Kiwee), MNO owned portals (e.g., Vizzavi, O2), and portals set up by device manufactures (e.g., Club Nokia). 2.4.1



Key players



DoCoMo’s i-mode, MSN, genie, Vizzavi, Iobox, Club Nokia. 2.5



Content Providers/Aggregators



Content providers play a central role in the organisation of the production, aggregation and delivery of content to mobile portals. These include pure content providers from other media industries (e.g., games developers and news agencies), as well as content aggregators (e.g., Isyndicate). Content aggregators provide combined media content packages from other content providers to portal operators. Portal operators use a combination of self aggregation of content which is purchased from content providers, with the services of content aggregators. Portals may also be content specific, focusing on gaming (e.g., In-Fusio) or adult entertainment (e.g., elemele.com, PhonErotica). 2.5.1



Key players



Isyndicate, Bandai, In-Fusio
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Application Providers



Wireless Application Service Providers (WASPs) manage and host third party services for mobile devices, networks and portals to extend the functionality of mobile data services. Companies entering this market include existing MNOs, Virtual Operators (VOs), and Wireline ASPs (these companies have traditionally operated as application providers for a variety of fixed line internet services). Many of these players also represent potential customers to each other depending on the nature of the applications and services they offer. Durlacher (2002) distinguishes between consumer- and business-centric ASPs2 . Consumer-centric WASPs provide applications and services across four key areas; information (e.g., news and travel), communications (e.g., email and SMS), entertainment (e.g., gaming, gambling) and transactions (e.g., shopping, billing). 2.6.1



Key players



Geoworks, Aspective, Aspiro and Dataroam. 2.7



Mobile Application Developers



Application developers fall into two categories; those that provide the mobile market with platform middleware such as billing systems and development platforms for mobile portals, and pure application developers who provide applications for use on mobile devices. A major focus of application development for mobile entertainment has been games development, with a weaker focus on other applications and content. Pure applications are generally sold to providers and device manufacturers as embedded software. 2.7.1



Key players



Platform middleware: Wireless Commerce WCL, network365, 12Snap, Categoric, and Argo Group. Pure application developers: Wananova, Digital Bridges, Cash-U, Spyglass, Springtoys. 2.8



Mobile entertainment developers



Mobile entertainment developers are producing entertainment applications, content and services for mobile devices3 . These include games (SMS/WAP: arcade classics, PC-game modifications, card games, multiplayer games), adult entertainment, gambling, music, images, logos, ringtones, horoscopes, anime, circular letters, jokes. The major focus has been on mobile gaming with many start-up companies developing content and applications. Traditional game developers and publishers have 2



Only consumer-centric WASPs are considered here as business-centric WASPs do not provide applications for leisure and entertainment 3 These are described in greater detail in Chapter Four
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been slow to focus on mobile gaming, whilst smaller companies see the relatively low development costs for mobile games as attractive. Developers of mobile entertainment applications can categorised as: – – – – – –



2.9



PDA game developers: Wildec, Whitehorse games, DaDa and Infinite Ventures Mobile phone game developers: Codetoys, Sumea, Digital Bridges, Picofun, TriggerDuck, nGame, Established game developers and publishers: Nintendo, Sega, Bandai, Taito, Cybiko, EA Developers of other content: Ticqle (dating services), Sonera Zed (logos and ring tones), Meetfactory (virtual pet), Nokia (phone-music player combo) Media corporations: Walt Disney, ESPN (sports, news) Adult entertainment producers: elemele.com, erotigo (pictures, stories, chat, downloads, premium rate services) Virtual Operators



Virtual Operators (VOs) are a developing industry sector. These companies purchase access to the networks of one or more existing MNOs in order to offer mobile entertainment and voice-centric services to their own customers. They effectively lease radio spectrum in the GSM / UMTS frequency bands, and so are dependent on non-substitutable network elements of MNOs (e.g., base stations and routers) (Durlacher, 2002). VOs are believed to play an increasingly important role in the industry and service provision (Durlacher, 2002). The development of the VO sector will allow established MNOs to reduce the risks associated with building their own portal and aggregation services by allowing VOs to operate such services on their networks. Small MNOs such as one-2-one in the UK set up Virgin Mobile in partnership with Virgin to sell their branded mobile services. This relationship continues despite one-2-one now being part of the mobile arm of Deutsche Telecom. Durlacher (2002) identifies four different varieties of VOs. These are characterised by the level of investment they provide in their own infrastructure, and this determines the services and packages they can provide to their own customers. These are; Tied Service Providers (TSPs); Independent Service Providers (ISPs); Indirect Access Providers (IAPs); and Mobile Virtual Network Operators (MVNOs). Tied Service Providers (TSPs): These companies sell subscriptions and airtime branded by their parent MNO. This includes the purchase of end-to-end services from the MNO who charge wholesale rates for subscription and airtime. TSPs have limited freedom in the services they offer because they rely heavily on the parent MNO for network services and marketing. MNOs which have adopted this approach include BT Wireless, Vodafone Group and KPN Mobile. Independent Service Providers: ISPs also buy wholesale subscriptions and airtime from MNOs, but are not limited to purchasing from one MNO. They are able to brand their services independently from the MNO providing the underlying network service. They rely to a large extent on the network capabilities of the MNOs they deal with,
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but may run their own billing systems. These ISPs are active in many European countries including Germany (Debitel, Mobilcom, Talkline), Netherlands (Debitel), Norway, Sweden and the UK. Indirect Access Providers: IAPs are an emerging variety of virtual operator in the European market. They provide call services only via an access number. They do not sell subscriptions or buy end-to-end service from MNOs. Instead they invest in their own infrastructure to provide direct control over call routing. Mobile Virtual Network Operators: MVNOs contract directly with end-users and pay MNOs for access and traffic using their networks. This provides a greater degree of control over their customer base and allows them to offer a much wider variety of services to users. MVNOs vary in size, market share and reliance on MNOs. They differ from the other varieties of VOs as they own the SIM card of their customers.



2.9.1



Key players



Virgin Mobile, Debitel, mobilcom



2.10 Retailers Mobile entertainment technologies and services are sold via a number of different retail channels. Retailers sell a combination of handsets, contracts, accessories and ringtones, logos etc. Though the majority of handsets are purchased at discount or provided free as part of service contracts, all the major device manufacturers have their own online sites where their devices and associated accessories can be purchased (e.g., motorola.co.uk, nokia.co.uk). MNOs also often have online purchase facilities for mobile devices and contracts, as well as high street retail outlets. There are also independent online and/or high street device retailers (e.g., The Link and Phones4U in the UK). Mobile devices and accessories are also sold through general retailers which may also operate online and/or in the high street (e.g., jungle.com. Argos, WHSmith in the UK). 2.10.1 Key players Motorola, Nokia, O2 (UK), Orange, The Link (UK). 2.11 Conclusions It is our opinion that the mobile entertainment industry will continue to be characterised by fragmentation, diversification and strategic alliances between players from within the industry and other multimedia industries. Based on the examination of the mobile entertainment industry provided here, we identify the following issues which will be addressed in the course of the MGAIN project:
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Marketing and sponsorship: The role of marketing and sponsorship deals within the mobile entertainment industry is neglected in consultant reports. We believe that the role of marketing (and also retail to a lesser extent) as an intermediary between industry players and the user is important in terms of industry expenditure, and in building the brand identity and loyalty which are factors determining user purchase decisions. Strategic alliances: The project will assess the ability of established MNOs and device manufacturers to maintain their competitive advantage over new portal operators and VOs. We believe that the MNOs are will use strategic relationships between different industry players in order to achieve this. This will mean that content providers from existing media industries will move into wireless content licensing and delivery. Collaborative relationships with players from outside the mobile entertainment industry will bring challenges in term of content regulation, consumer protection, as well as in managing relationships with companies who may have different business priorities, working practices and organisational cultures. The patterning of strategic alliances within the industry, and those with other multimedia industries, has implications for the emerging structure of the industry. Killer Applications: Whilst there has been a large focus on the potential of mobile gaming as the ‘killer application’ to drive the move from voice– to data-centric services, other services and content also have the potential to be significant revenue generators for MNOs, application developers and device manufacturers. The MGAIN project will assess the potential demand for this and other entertainment content, and their potential for revenue generation. Industry lexicon: There some confusion over the categorisation of different players within the mobile entertainment issues and their primary business propositions, and this is reflected in the different descriptions provided in various industry reports (e.g., Durlacher, 2002, Andersen 2002). This issue of categorisation is further complicated by the fact that different industry players are developing services, applications and content across different sectors of the industry. For example, Digital Bridges is described variously as a games developer, an application developer, and a gaming content aggregator. The need for a common system of categorisation of layers within the mobile entertainment industry is recognised and being addressed by a current MEF initiative which aims to develop a common industry lexicon.
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3. M OBILE T ECHNOLOGIES As discussed in the previous chapters, the enabling technologies for mobile entertainment is manufactured and produced by a diversified set of companies that has products such as mobile devices, networking technologies and various services. This chapter looks the enabling mobile technologies in more detail, and identifies the important technology components for mobile entertainment services. First, the enabling services and technologies are discussed using a layered model common to computer and telecommunication industry, added with discussion of the roles of the enabling technologies and standardisation. Then, the devices for mobile entertainment are categorized based on usage scenarios and modularity, followed by identification and discussion of mobile platforms, and content and presentation formats. Finally, the enabling networking technologies are presented and discussed. 3.1



Technology Enablers



The technology enablers include various factors in the different layers of a communication system. Examples of the technological enablers and their roles are: –



–



– – –



Personal mobile entertainment devices are the visible and tangible elements of mobile entertainment to the consumers. They will experience the mobile entertainment services through and with this device. Networking technologies can be divided into wide-area mobility technologies such as WCDMA (Wideband Code Division Multiple Access) and GSM/GPRS/EDGE and high data-rate local mobility technologies such as Wireless Local Area Networks (WLAN) and Bluetooth. Content and presentation formats enable the presentation of various digital media in the devices in a standardised manner. Mobile platforms provide an operating system for the mobile applications, and a graphical interface for the user. Application development software provides the tools for application development for mobile devices. These tools are usually provided by the device manufacturers.



Technology enablers comprise of several elements with in network, platform and application layers. One way of looking at the big picture of enabling technologies is to draw a layered model. Layering is an essential concept in modern networks, since the introduction of OSI (Open System Interconnection) model and TPC/IP protocol stack. Protocols are the language, code of communication, which the various software component of mobile Internet used in order to manage end-to-end communications. There are a number of essential protocols for mobile entertainment. These protocols can be logically seen to work in layers, on top or below of each other.
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Layered view to mobile entertainment enabling technologies



General principles in layering are that each layer should perform a well defined function, the layer boundaries should be chosen to minimize the information flow across the boundaries and the number of layers should be large enough to avoid grouping of unrelated functions but small enough to be manageable. The OSI Reference Model (Wetteroth, 2001), specified by ISO (International Organization for Standardization), defines seven functional layers that are distinguished between services (what the layer does), interfaces (how adjacent layers are to access the layer) and protocols (the rules by which peer layers on different nodes communicate). Each of them defines a function performed when data is transferred between applications across a network. These layers are usually depicted as a stack of blocks, leading to a common term protocol stack. Each protocol communicates with a peer that is an equivalent implementation of the same protocol on a remote system. Each protocol layer is only concerned with communication with a peer at the other end of a link, as illustrated in Figure 2.



OSI Layer



TCP/IP



Functionality



Application



Applications such as WWW-browser, Internet telephony, streaming video or file transfer



Netscape



Presentation



Data formatting and encryption.



HTML



Establishment and maintenance of connections.
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Session Transport
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TCP



Provision for end-to-end reliable or unreliable delivery.



RealOne



RTSP UDP



Delivery of packets, includes routing.



IP



Data Link



Framing, delivery of frames, error checking.



MAC1



MAC2



Physical



Transmission of digital (binary) information.



GPRS



WLAN



Network



MOBILE IP



Figure 2: Layered communications models: OSI and TCP/IP



Each functional mobile communications system has a protocol stack of its own. They can be more or less mapped to OSI model, as shown in the figure above. Lowest two layers in the OSI model define the radio interface and medium access control (MAC) functionality, which make each transmission media unique. Layer 3, or L3 as it is usually referred, works independently from the underlying transmission technology. This way L3 enables interconnection of heterogeneous networking technologies. Devices in an IP (Internet Protocol) network are identified by an IP address, and they have also a unique MAC address. Device identification, addressing and mobility issues are usually addressed in lower 3 layers, where the role of IP (Internet Protocol) has risen in importance as a unifying factor. The role of IP is supported by its enabling role in the Internet network.
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Each protocol has its specific task in the stack. For each application, a well-planned stack is needed for optimal functionality. For example for Voice over Internet (VoIP) telephony (Black, 2001) application would use IP protocols (either version 4 or 6) at network layer, UDP (User Datagram Protocol) at transport layer for connectionless transport, Session Initiation Protocol (Sinnreich & Johnston, 2001) or ETSI H.323 (V. Kumar et al., 2001) for call initiation and completion, and in addition it may use QoS protocols such as Int-Serv (also called RSVP, Resource Reservation Protocol) or DiffServ (utilized a flag in the IP header to distinguish between various traffic classes of different priority in routing), and also added security features such as IPsec. For mobility between different IP subnetworks Mobile IP (Perkins et al.,1998) protocol is needed. Respectively, a video application could use RTSP (Real Time Streaming Protocol) for its purposes. WWW browser application needs its own presentation format HTML (Hyper Text Markup Language) and also a more guaranteed delivery of packets at the transport layer (L4), where TCP (Transmission Control Protocol) is used for giving acknowledgements of successfully received packets, and when transmission errors take place retransmissions are done. It must be noted, that any mobile entertainment application utilizing Internet will need to make use of some subset of the mentioned protocols. Thus, the protocol stack implementation and development is a very important enabling technology for mobile entertainment applications. From this perspective arises also the importance of standardisation and other development work. 3.1.2



Role of standardisation in the development



New protocols are being developed by the computer science community, standardization bodies and working groups, such as IETF, to tackle issues such as communication performance, compression, mobility, transport, applications, routing, operations and management, QoS and security, to mention few. A complete list of active IETF working groups can be seen at http://www.ietf.org/ to get a full picture of all essential protocols of L3 and above. L2 and L1 protocols are usually defined by for example telecommunication standardization organizations such as 3GPP, ITU, ETSI or IEEE. The work done in these standardisation and task force bodies is reflected to the development of the related industries. Standardisation work is an essential area for companies to develop common practices and industry standards that will promote many desired features for consumer products, such as inter-operability of devices and services. One can see also some potential draw back in the work of these standardisation bodies, such as time-consuming process of defining the standards, which may end up with too complicated specifications that may slow down the progress of getting new products to the markets. There has also been some debates over what specific protocols sets are suitable to deliver some service. One example of such debate has been how to implement the signaling functionality for telephony and multimedia (rich) calls. This signaling has to be able to create and manage these calls. One of the problems in Internet telephony is locating participants for a phone call. Personal mobility, call delegation, availability, and desire to communicate makes the signaling more complex. There are two different upper layer protocols, the Session Initiation Protocol (SIP) emerged from IETF and the H.323 emerged from ITU. H.323 is an umbrella specification that comprises several
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standards dealing with multiple aspects. H.323 stresses the role of components such as gatekeeper, and bundles almost all the support functions in to the same standard suite. In contrast, SIP is being proposed by IETF to handle session control. SIP opens possibility to utilize web-browser type of user interface with more lightweight protocol than H.323. On the other hand, H.323 is supported by many key player in the IT and telecom business. At the moment it looks like that H.323 and SIP will co-exist in the future. In the application implementation it is possible to support both of them in order to assure interoperability. While H.323 seems to be the foundation for VoIP in the Internet, SIP may introduce additional features for greater flexibility. The implications to the mobile entertainment are that the research and development work may produce altering technical possibilities to implement these services, but the aim of standardisation work is find ways for interoperability and or just define a reasonable specification to be a framework for implementation. The interoperability of various implementations of a standard is usually verified with conformance testing and certification procedures. 3.1.3



Mobile applications development



There are number of programming languages and integrated development environments (IDE) available for mobile applications development. These include standard programming languages such as C++ and IDEs from software tool developers such as Borland and Sun. The mobile platforms may support varying programming languages and device manufacturers usually provide specific software development kits (SDK) to their devices. For many current mobile platforms, Java programming language is given as the default language. Java is an open object-oriented programming language and framework specially designed for distributed environments such as the Internet. It can be used to create both complete applications and small application modules (applets) used in web pages. Java programs are run on top of the Java Virtual Machine (JVM), which is available for every mainstream operating system. Java is available in a variety of different versions including: – – –



Standard (J2SE) Enterprise (J2EE) Micro (J2ME)



J2ME is designed to address the constraints of small low power portable devices such as mobile phones and smart cards (BWCS 2002:64). J2ME (Java 2 Platform, Micro Edition) is of particular interest in the mobile entertainment space. J2ME comes in two basic configurations designed to enhance the user experience of Java on small, low power devices: –



CLDC (Connected Limited Device Configuration) for devices equipped with up to 1 MB of total memory
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Connected Device Configuration (CDC) for devices with at least 2 MB of total memory.



Both specifications encompass a number of technologies expressly designed for the mobile domain, including lightweight virtual machines KVM4 and CVM5 , Mobile Information Device Profile (MIDP) specification, Mobile Media API, Location API for J2ME, SIP API, Wireless Messaging API, Security and Trust Services API for J2ME and Bluetooth API. A number of telephones from different manufacturers already support MIDP specification and download of Java applications called Midlets. MGIF (Mobile Games Interoperability Forum) has chosen J2ME to be the focus technology for executable clients. 3.2



Device technologies



The device or ‘handset’ is central to a customer’s experience of mobile services. It is the only tangible element connecting the user to their mobile data. The availability of advanced communication devices capable of using increased functionalities is seen as of utmost importance for the development of the markets (Durlacher, 2002). Mobile entertainment devices can be roughly divided into three categories, as shown in Figure 3.



Figure 3. State-of-the-art devices for mobile entertainment (Source: Durlacher Research Ltd./ QVITEC Partners Oy)



3.2.1



Dedicated devices



This three-branch model is illustrative in dividing the mobile devices. For example, a general mobile phone with SMS capabilities falls the category of dedicated device, as it has a dedication to serve voice call and short messaging services (which can be also 4



The K virtual machine (KVM) is a virtual machine designed from the ground up with the constraints of inexpensive mobile devices in mind. It is named to reflect that its size is measured in the tens of kilobytes.http://java.sun.com/products/cldc/ 5 CVM is a full-featured virtual machine designed for devices needing the functionality of the Java 2 virtual machine feature set, but with a smaller footprint http://java.sun.com/products/cdc/
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used to provide a mobile entertainment experience, such as jokes). A more evident case of a dedicated device are gaming devices such as Nintendo GameBoy Advance (GBA), Cybiko wireless games/chat device and Cyberbank gamephone. A more controversial view would be also to include consumer electronic devices such as portable CD, DVD and MP3 players to here. Also, there are other consumer electronic devices (such as electronic games) that have no networking capabilities. They may turn out to be major rivals for networked mobile devices, where the business strategy is to charge from downloading services (such as games), where as with the standalone games can be played with no charge after buying the product. 3.2.2



Integrated devices



In integrated devices several functions are accumulated into a single technical artefact. They appeal to the consumers with combined features and functionalities. Examples of integrated devices include: – –



Smart phones such as Nokia Communicator and Ericsson R380 PDAs which have integrated GSM/GPRS (Handspring Treo 270, Siemens SX45, Trium Mondo)



Integrated devices differ from the dedicated devices with the fact that they usually combine the functions of two or more single dedicated device. In these mentioned cases, they can be used both as cellular phones and electronic notebooks. They elevate the number of functions of a dedicated device through hardware or software integration, which may also result in some draw backs, for example in forms of performance or compatibility compromises. The battery lifetime may be reduced since more processing power is needed to run integrated functionalities. Also, proprietary solutions may need to be done in order to implement hardware or software integration of the functionalities, especially in technology areas where no industry standards exists. 3.2.3



Modular devices



Modular devices are based on a modular structure, which allows new functionalities to be added through the use of expansion modules. Examples of modular devices include – – – –



Cellular handsets with expansion modules (such as digital cameras), PDAs that have expansion slots, such as Hewlett-Packard Ipaq, Laptop computers, which can be also small in size, such as Sony Vaio Most currently Tablet PCs that run full mode operating systems and other pen steered panel devices such as Webpad.



The role of laptop computers is an interesting and maybe also a controversial issue when discussed in the context of mobile entertainment. However, without a doubt they are the most advanced and versatile devices, and provide full personal computer functionality and performance. This is an evident edge in comparison to less processing power and memory resource having small devices, which are more intuitively categorized as mobile entertainment devices. Both of them can be
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expanded with expansion modules currently available in the consumer market, that include: – – – – –



Digital camera Memory modules (Compact Flash, SmartMedia, Memory Stick, Secure Digital, and xD card) Single mode network (GSM, GPRS, WLAN, Bluetooth) Multi mode network (e.g. HSCSD/GPRS/WLAN by Nokia D211) GPS positioning



The role of modular devices differs from dedicated devices with the fact that can be expanded to provide new functionalities, and from integrated devices in that perspective that integrated may or may not support modularity. Thus integrated devices can also include modular features, for example a smart phone with a digital camera expansion module, while hands-free equipment can be merely see as more traditional basic addition to basic cellular phone in the dedicated device class. This discussion shows that the borderlines between these types of devices may blur in becoming years when more and more appliances can be attached with a low-cost and low-power wireless radio component such as Bluetooth, which is discussed in more detail in the contexts of networking technologies. 3.2.4



Key features in the devices



There are a number of important factors related to evaluating mobile devices from their end-user usability aspect, and most importantly for those who develop applications to them. The key factors include, but are not limited to the following: – –



–



–



CPU power is an indicator of processing power that a mobile handset has. It has a direct implication of e.g., what kind of games can be played with it. Memory capacity is similarly to CPU power a basic resource for mobile applications. The more you have, more demanding graphics and codecs can be used to support various media formats and games. Display technology will have an effect of the user experience. Mobile handsets with colour screens have recently entered to markets. The screen size will be a limiting factor for developing e.g., mobile games. Power consumption / Battery life is a meter of usability. With current mobile handsets one can use the mobile handset many days without reloading the battery. Power consumption is directly linked to CPU power and display technology.



These issues are one of the most important affecting both the usage and development and various mobile entertainment services. Together with the features of mobile platforms and networking technologies they form the technological core of mobile entertainment system. In next section the different mobile platforms are introduced. 3.3



Mobile platforms



Mobile platform is a synonym to the operating systems of the mobile devices. Operating system consists of the core software components that both manage the
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system resources and give the user a software based interface to make operations with the device. Mobile platform gives a face to the mobile device or a service. Mobile platform is something that a developer can build own services on, or a user to execute an application of some kind. There are two trends that have an effect to the development mobile platforms. One is the competition of proprietary mobile platforms (operating systems), such as Microsoft Pocket PC, Palm OS and Linux. Another is trend towards standard based mobile platforms, such as Symbian. 3.3.1



Symbian OS (EPOC)



Symbian OS (EPOC) is an open operating system designed for the specific requirements of advanced 2G, 2.5G and 3G mobile phones. It is developed and licensed by Symbian, which is an independent company owned by Ericsson, Nokia, Matsushita (Panasonic), Motorola, Psion, Siemens and Sony Ericsson. Symbian OS Version 7 released in February 2002 includes a 32-bit multi-tasking kernel, integrated telephony support, communications protocols, data management, graphics support, a low-level graphical user interface framework and a variety of application engines. Its telephony support covers GSM, GPRS, EDGE, CDMA and 3GPP2 cdma2000 1x. 3.3.2



Palm OS



Palm OS is a proprietary operating system provided by Palm for its handhelds and licensed to other manufactures such as Handspring, Sony and Qualcomm. As a very device-specific and single-tasking environment it is not a serious contender in the race between different mobile platforms. However, what Palm calls the ‘Palm Economy’ involves 200,000 registered developers and has produced some 13,000 software applications and 100 add-on devices for Palm OS users. Entertainment applications include Moviefone which allows users in the US to find films and list cinema showings, to access restaurant guides, and to play a number of games. 3.3.3



Microsoft Windows



Microsoft6 offers several downscaled versions of desktop Windows for embedding in mobile and other capability-constrained devices. These include Windows CE 3.0, Pocket PC 2002, Smartphone 2002, Windows CE .NET 4.1, Windows NT Embedded and Windows XP Embedded. In the scope of mobile entertainment, the relevant versions are Pocket PC 2002, together with its Phone Edition, Smartphone 2002 and Windows CE .NET 4.1, which is currently replacing Windows CE 3.0. They all are 32-bit multitasking and multithreading operating systems, and provide similar user interfaces as desktop Windows. Microsoft is well know for courting developers and given the possibility of porting present Pocket PC games to Pocket PC 2002 (BWCS, 2002:68), it is possible that the company will be able to create an opening for the development of networked mobile gaming.



6



http://www.microsoft.com/mobile/



MGAIN IST-2001-38846 Mobile Entertainment Industry and Culture WP3 – Mobile Entertainment Concepts and Culture D3.1.1 Mobile Entertainment in Europe: Current State of the Art



3.3.4



Page 28 of 93 Made: 31.1.2003 Printed: 21.2.2003



Linux



Linux7 is an open operating system that started as a minor operating system for desktop computers but has now been ported to many embedded and mobile devices as well. Recent leaps in popularity have made Linux an operating system to be reckoned with. The same Linux software can be run on desktop and handheld computers with minor changes or no changes at all due to the fact that they use the same mainstream kernel. This provides compatibility with existing large software and driver developing networks. Linux drivers might not be available for newly announced devices or device types as soon as drivers for commercial OSs, however. Linux user friendliness has also improved vastly, but might not yet be ready for broad consumer appeal. Important factors in using Linux in mobile devices include its support for numerous installation methods, adaptability to heterogeneous environments, and its modest need for resources. The natural network orientation of Linux also enables remote access, and the use of embedded devices as small servers. The flexibility of Linux enables the footprint to be customized for use in very limited environments such as mobile phones or pagers.



3.4



Content and presentation formats



In the following we briefly introduce various formats for representing different types of digital media or their combination, which may be relevant in the scope of mobile entertainment. The categorization into text, audio, image, video synthetic (graphics), video and presentations is somewhat loose, as particular formats are applicable to represent either an individual media or their combination. Of special importance is the MPEG family of standards, particularly MPEG-4, MPEG-7 and MPEG-21 standards, which aim at developing unified interoperable multimedia framework, hence they are discussed in more detail. There relevance of the discussed formats to mobile entertainment is essential, since they enable the presentation and encapsulation of the entertainment data (audio, image, video, etc.) in a standard way, so that mobile entertainment devices (and to be more correct, mobile platforms) can identify and execute them in a proper manner. To avoiding excessive documentation we only shortly identify and define the most common formats essential to be know in the mobile entertainment scope. 3.4.1



Audio formats



AAC (Advanced Audio Coding) was first introduced in MPEG-2 specification and later improved in the MPEG-4 specification. MPEG-4 AAC is regarded as the most advanced audio coding technology currently. In comparison to MP3 it provides higher quality audio reproduction, but requires approximately 50% less data. MP3 (MPEG-1 Layer 3) refers to the audio component of the MPEG-1 ISO/IEC 11172 standard. It allows compressing a sound sequence, typically about one-twelfth 7



http://www.linux.org/
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the size of the original file, while preserving the original level of sound quality when it is played. G.711, G.722, G.723.1, G.726, G.728 and G.729 are audio codecs standardized by ITU providing varying bit and sampling rates for different application domains. WAV is an audio format developed by Microsoft mainly for PC users. 3.4.2



Image formats



JPEG and JPEG 2000 are both international standards for image coding (ISO/IEC 10918 and ISO/IEC 15444-1, respectively) developed by the Joint Photographic Experts Group. JPEG 2000 represents latest image coding technology based on wavelet methodology. Its architecture is targeted to lend itself to a wide range of uses from portable digital cameras through to advanced pre-press and medical imaging. JPEG is one of the image formats supported in the WWW. GIF (Graphics Interchange Format) is one of the image formats supported in the WWW. GIF uses the LZW compression algorithm, which is owned by Unisys, hence making commercial products based on the LZW algorithm requires a license. A patent-free replacement is provided by PNG. PNG (Portable Network Graphics) is one of the image formats supported in the WWW. As a patent-free format it is expected to replace GIF over time. 3.4.3



Video formats



CIF (Common Intermedia Format) and SIF (Source Input Format) video standards define several size formats (SQCIF 128x96 pixels, QCIF 176x144, CIF 352x288 and 4CIF 704x576, QSIF 180x120 or 180x144, SIF 360x240 or 360x288). H.26x is a family of video codecs standardized by ITU. H.261 is a video codec for audiovisual services a N x 64 kbps bit-rates and it is targeted for video conferencing over ISDN lines. H.262 is the same as MPEG-2, and H.263 is an improved version of H.261 targeted for low bit-rate communications. MPEG-1, MPEG-2 and MPEG-4 are international standards for coding of audiovisual content (see below the more detailed description of MPEG standards), of which MPEG-4 introduced recently is particularly interesting in the mobile domain. Proprietary industrial video coding standards include QuickTime by Apple, Realmedia by RealNetworks, Windows Media Format by Microsoft, AVI (Audio Video Interleaved) and DivX by DivXNetworks. Respective encoders and decoders exhibit varying level of MPEG-4 compliance. Availability of players on mobile platforms varies, as well.
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Synthetic media (graphics)



VRML (Virtual Reality Modeling Language 97) and VRML2 (Virtual Reality Modeling Language 2.0) are file formats for describing interactive 3D objects and worlds to be experienced on the world wide web. First browsers for mobile platforms with VRML(2) support are on the consumer market. X3D (Extensible 3D Graphics) is a specification being designed by the X3D Graphics Working Group. It will effectively describe the capabilities of VRML 97 using XML. 3.4.5



Browsing formats



An important group of presentation formats are markup languages, which are used for representing content for browser clients and applications. Browsing clients support rendering of content represented in form of a mark-up language (see presentation formats for introduction of different mark-up languages). According to e.g. MGIF (Mobile Games Interoperability Forum) XHTML (Extensible Hypertext Mark-up Language) will be the universal language for wireless and wired browsers. Content gateways such as WAP and MMS gateways provide limited support for conversions between different protocols. SGML (Standard Generalized Markup Language) is a standard for specifying a document markup language or tag set. Such a specification is itself a document type definition (DTD). SGML is not a document language in itself, but a description of how to specify one. HTML (Hypertext Markup Language) is a formal Recommendation by the World Wide Web Consortium (W3C) for the set of markup symbols or codes inserted in a file intended for display on a World Wide Web browser page. XHTML (Extensible Hypertext Markup Language) is a reformulation of HTML 4.0 as an application of XML. In contrast to HTML, XHTML can be extended by anyone using it: new attributes and elements can be defined and added to those that already exist, which allows new ways to embed content and programming in a web page. WML (Wireless Markup Language) allows text portions of web pages to be presented on cellular telephones and PDAs via wireless access. WML is part of the WAP (Wireless Application Protocol) protocol. XML (Extensible Markup Language) is a W3C recommendation for describing the content in terms of what data is being described. XML is extensible as in contrast to for example HTML, the markup symbols are unlimited and self-defining. PML (Portal Markup Language) is an application of XML, and it is used for describing the characteristics of a product that is used to create a web portal. PML provides manufacturers standardized way of exchanging information about information objects, users, groups, access control subscriptions and notifications managed by the system.
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SMIL (Synchronized Multimedia Integration Language) is a language that allows easy definition and synchronization of multimedia elements (video, sound, still images) into a presentation and interaction with them. Each media object is accessed with a unique URL (Uniform Resource Locator), hence presentations can be made of objects arriving from different sources and that objects can easily be reused in multiple presentations. 3.4.6



Messaging formats



SMS (Short Messaging Service) is simple text-based messaging in form of text messages up to 160 characters. EMS (Enhanced Messaging Service) is a standard developed by 3GPP. It is based on SMS. An EMS-enabled mobile phone can receive and send messages that include pixel pictures and animations, sound effects, ring signals and formatted text. New items can be received in a message or downloaded from a WAP site. MMS (Mobile Multimedia Messaging) makes it possible for mobile users to send multimedia messages from MMS-enabled devices to other mobile users and to e-mail users. It also makes it possible for mobile users to receive multimedia messages from other mobile users, e-mail users and from multimedia enabled applications. The multimedia message can be a photo or picture postcard annotated with text and/or an audio clip, a synchronized playback of audio, text, photo or, in the near future, a video emulating a free-running presentation or a video clip. It can also simply be a drawing combined with text. The structure of the MMS message is derived from SMIL. Adoption of MMS requires new mobile network infrastructure such as MMS gateways. They provide support for handling multimedia content, where as simple SMS enabled only text based messaging. The network upgrading is an investment for the operator, which is expected to bring revenue from the paying customers. MMS entered the customer market during the second half of 2002 and the first MMS enabled mobile handsets are available. The emergence of MMS will offer a user experience that will include colour images, audio clips, e-mail and, eventually, fullmotion video via their mobile handset. Instant messaging (IM) is the most recent application (not actually a format but merely an application) that enables sending a message to a mobile handset with instant more real-time feedback possibilities than legacy messaging formats and their implementations in mobile handsets. 3.4.7



MPEG family of standards



MPEG family of standards has been developed by the Moving Pictures Expert Group (MPEG), which is ISO/IEC working group (JTC 1/SC 29/WG 11) in charge of the development of international standards for compression, decompression, processing, and coded representation of moving pictures, audio and their combination. The longterm goal of the work in MPEG is interoperability: to ensure that content from multiple sources will play on players from different manufactures (consumer perspective), and to ensure that modules from different suppliers can be integrated in
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a product through clear interface agreements (manufacturer perspective). MPEG started working in 1998, and has so far produced five standards: MPEG-1, MPEG-2, MPEG-4, MPEG-7 and MPEG-21. In addition to these bit-oriented standards, MPEG has also produced the IPMP (Intellectual Property Management and Protection) framework for digital rights management in the scope of MPEG standards. MPEG-1 (ISO/IEC 11172) standard for coding of moving pictures and associated audio for digital storage media at up to about 1,5 Mbit/s was published in 1992. Commercial products such as Video CD and MP3 (MPEG-1 Layer 3) are based on MPEG-1. MPEG-2 (ISO/IEC 13818) standard for generic coding of moving pictures and associated audio information was published in 1994. Commercial products such as Digi-TV set top boxes and DVD are based on MPEG-2. MPEG-4 (ISO/IEC 14496) standard for coding of audio-visual objects was published in 1999. In contrast to MPEG-1 and MPEG-2, MPEG-4 enables coding of individual audiovisual objects, which can be either natural or artificial (synthetic), and much higher level of interaction with the user. MPEG-4’s extended bitrate range, better compression, scalability and error resilience make it particularly interesting in the mobile domain, and first mobile devices with integrated MPEG-4 players are entering the retail market. M4IF (MPEG-4 Industry Forum) was founded in 2000, to further the adoption of the MPEG-4 standard, by establishing MPEG-4 as an accepted and widely used standard among application developers, service providers, content creators and end users. MPEG-7 (ISO/IEC 15938) Multimedia Content Description Interface was published in 2001. It standardizes description of multimedia content, but its normative part does not address how the description should be obtained or consumed. The objective is to facilitate unified description of audiovisual content regardless of the storage medium or application, which in turn supports faster and more efficient retrieval of content that is of interest to the user. MPEG-21 (ISO/IEC 18034) Multimedia Framework aims at defining a normative open framework for the entire multimedia content life span encompassing creation, production, delivery, consumption, intellectual property management and trade, for use by all the players in the value chain across a wide range of networks and devices and all content types. MPEG-21 is based on two fundamental concepts: the definition of the atomic unit of distribution and transaction, the Digital Item, and the concept of Users interacting with the Digital Items. MPEG-21 comprises of nine parts, of which Part 1 - Vision, Technologies and Strategy has been published. Under the current timetable, two parts will be published by the end of year 2002, four more during year 2003 and remaining two in year 2004.



3.5



Networking technologies



Access to networked devices locally or via Internet with a device specific IP (Internet Protocol) address or some other forms of connection is one dividing factor between
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various mobile entertainment devices. In the following section the networking technologies are divided to wide-area and local area networking technologies. These networking technologies are used for distributing and sharing a mobile entertainment experience. There is one important issue to understand when people are talking about data rates of a given networking technology. The given data rates are usually theoretical, based on calculation of the capacity of the physical link. However, using the physical radio channel in practice needs lots of additional signalling and protocols to carry the actual data. Thus, the practical data rate perceived by the mobile user (referred as throughput) is usually much lower than this theoretical data rate due to a number of reasons: – – – – – –



protocol overhead (protocol headers needed for addressing etc.) interference caused by other simultaneous users in a radio cell queuing (data packets are routed in the Internet through a chain of routers that are capable of handling a limited number of routing requests at a time) transmission delays (also referred as latency) traffic congestion created by the other simultaneous users in the network retransmissions caused by packet collisions in the network, effecting to MAC and TCP algorithms to reduce the data transmission rates momentarily



These factors can lower the data rate perceived by the mobile user down to 10-30 percent of the nominal data rate (Pahlavan, 1995). The maximum, minimum and average transmission delays and throughput can vary due to the mentioned reasons a lot, as will be explained in the following sections. In addition, response time for request – reply type of communication typical in a client-server networks such as Internet is an important factor when evaluating the performance of a given network technology. Thus, it is misleading to just talk about the maximum theoretical data rates, as will be discussed later in this chapter. Network latency has been identified as one of the barriers to a satisfying mobile entertainment ‘real-time’ user experience. To give an example, the slow transmission speeds inherent in WAP make the delivery of multi-player fast-paced ‘twitch’ style games problematic (BWCS 2002:41), so there is a need to match the requirements of an application/service to the best technology currently available. 3.5.1



Wide-area networking technologies



One success story has been the emergence of mobile phones as a personal communication device. Cellular phones have become the de-facto personal communication device via the success story of GSM, Global System for Mobile Telephones (Mehrotra, 1997). Second Generation (2G) digital mobile phones were introduced 1992, and provided in addition to digital speech transmission a 9,6 kbps modem option for Internet access. ISPs provided this service in a similar fashion as for legacy PC modem connections. With first generation mobile phones this was not possible. The technological standardisation of 2G cellular telephony followed separate paths in Europe, USA and Japan, mainly caused by both technological choices and difficulties to apply similar frequency bands around the 900, 1800 and 1900 MHz
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bands. Later on the role of Internet and growing portion of data traffic raised the need for evolution of the GSM system towards higher data rate services and global roaming solutions. A number of specific stages, or steps, can be identified in the development of 2G (Halonen, 2002). The first step has been so called HSCSD (High Speed Circuit Switched Data), referred to as 2G+, which enabled combining several time slots for higher data rates in GSM data services. As pointed out in (Korhonen, 2001), HSCSD specification aims to achieve higher data rates than basic GSM data by emplying 14,4 kbps channel coding (144CC) and by implementing a flexible time slot allocation scheme. The allocation of time slots is depending on several factors, such as air capacity, network load and mobile users subscription. In addition, HSCSD uses an Automatic Link Adaptation (ALA) scheme for the best channel coding for each occasion. It must be noted 144CC scheme provides 14,4 kbps theoretical data rate per time slot instead of the original 9,6 kbps by compromising with the radio interface error correction performance. Thus, 144CC cannot be used in situations where a lot of noise and interference is present in the radio channel affecting the quality of the radio signal. These kinds of situations occur for example the mobile device is moving rapidly, or there many simultaneous users in the same radio cell, or the radio signal experience fading due a physical obstacle. The first phase of HSCSD specification provided by ETSI allows the usage of 4 + 4 timeslots (4 for uplink, 4 for downlink), but in practice the mobile device manufacturers implement more limited versions of that, namely, 1+3 or 2+2. According to the measurement case data in (Korhonen, 2001), the uplink throughput with bulk data is maximum 23,3 kbps, minimum 4,1 kbps and average 9,6 kbps. When comparing these figures to the theoretical two time slot maximum uplink capacity of 28,8 kbps, one notes that there are notable variance. The cause for this was mainly the ALA scheme, and in addition TCP had an effect. HSCSD allocates 2+2 instead of 1+3 if there was no capacity to provide three download time slots. The download throughputs were in this case maximum of 27,9 kbps, minimum of 13,4 kbps and average of 22,7 kbps. The response time for reply-request for small transactions (request message 280 bytes/reply message 499 bytes) had the round-trip times in average of 1.0 sec, the minimum of 0.8 sec and maximum of 7.2 sec. For medium (348/4758) and large size (539/5070) transactions these round-trip times were 2.7.sec, 2.1 sec, 13.3 sec for medium, and 3.1 sec, 2.3 sec and 26.8 sec for large, respectively. These figures illustrate the variance in the cellular networks, and the correlation of the mentioned factors (throughput, data rate, latency, type of data traffic). Now knowing this much of HSCSD, we can now look to the next step in the evolution of second generation mobile phone networks, namely GPRS (General Packet Radio Service) which is commonly referred to as 2.5G (Bates 2001). GPRS supports packet switched data transmission by introducing new network elements: the Serving GPRS Support Node (SGSN), the Gateway GPRS Support Node (GGSN), and the Border Gateway (BG). GPRS share some similar features with HSCSD, namely the flexible time slot allocation scheme up to theoretical 8+8 time slots, and ALA. In its first phase, GPRS uses two out of four specified channel coding schemes (CS), namely CS-1 (9.05 kbps per time slot) and CS-2 (13,4 kpbs). The two other schemes are CS-3
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(15,6 kbps) and CS-4 (21,4 kbps). Similar to 144CC, the higher bit rate modes are usable only when the radio conditions allow it in form of suitable bit error rates. When bit error rate increases, the channel coding scheme is switched to a lower data rate mode that can provide better error correction. The main difference between HSCSD and GPRS is, in addition that GPRS introduced new network elements and has different channel coding schemes, is in the fundamental difference of circuit switching and packet switching. Circuits switched HSCSD (and also GSM data) has to establish connection with e.g., ISDN V.110 protocol, where the time slots are reserved over a period of time (till the connection is closed). The time slots are reserved also when data is moving. GPRS uses the basic GSM Base Station Subsystem (BSS) with some modifications to the allocation of radio interface resources. In contrast to HSCSD, GPRS reserves the time slots only when actual data is to be sent, and up to eight terminals may share one time slot. In theory this enables “always on” connectivity and faster access to the network without a connection procedure similar to circuit switched systems such as HSCSD and GSM data. When comparing the performance of HSCSD and GPRS, one may get surprising conclusions. As presented (Korhonen, 2001), which is used as basis for this case study of HSCSD and GPRS performance comparison, GPRS produces much higher variance and maximum latency in reply-response type of traffic than HSCSD. The reply-response time with 1+2 time slots (1 for uplink, 2 for downlink) and CS-2 (13,4 kbps theoretical data rate, and 12 kbps when TCP overhead is taken into account) was with small transactions (260/499) at minimum almost twice as large as in HSCSD, and for medium (348/4758) and large (539/5070) transactions, the minimum response time was approximately 30 % larger than for HSCSD, and 90% or transactions took approximately twice longer to complete over GPRS than HSCSD. The maximum throughput with one uplink time slot was only 7 kbps, and minimum 1.8 kbps, which is significantly lower than the theoretical 13,4 kbps. Thus, the true benefits of GPRS rely merely on the potential of combining more time slots, but the latency issue remains as major technical deficiency in GPRS. Another issue is the tariffs. GPRS enables to charge based on the amount of data sent, where HSCSD and GSM data are charged based on the amount of used time. However, due to the competition of operators, some operators offer also “unlimited usage” with monthly payment strategy. For example in Finland, biggest operator TeliaSonera offers various data service packets, such as Sonera Company Data, includes 1.9456 €/MB payment for traffic and also a monthly payment of 3.36 €. A competing operator DNA offers unlimited usage of GPSR with a monthly payment of 16.65 €. One can easily calculate that if the expected amount of data traffic exceed 10 MB, then it is cheaper to use a monthly unlimited offer. One megabyte (MB) is equivalent 10 of 100 kbps web pages with graphical elements, or similar amount of data for downloading for example games or MP3 audio. This leaves the consumers a number of different possibilities to make a choice between different mobile data services, such as HSCSD and GPRS. For the sake of envisioned GSM network evolution, and the investments made for it, there is on obvious pressure on GPRS to be the ‘next big thing’ following the relative perceived failure of WAP is likely to increase. The hype surrounding GPRS may be technically justified given its improvements on GSM, but over-promising and underdelivering, as happened with WAP, is a danger. With the basic 9,6 kbps GSM data the
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throughput can easily get below 1 kbps. In practice browsing Internet with graphical elements becomes very time-consuming and also expensive. WAP (Wireless Application Protocol) was developed to overcome these problems, but the text based user interface did not prove to be successful for people used to use WWW with rich graphical interface. Moreover, without compelling content, high-speed data rates will mean little to the end-user. The spread of GPRS usage will rely on consumers being willing to take up the cost of upgrading their handsets. Due to varying marketing strategies, it is unsure if HSCSD will play a significant role in affecting mobile games and services, predominately because to date HSCSD has been pitched at those demanding faster remote data access to corporate networks (BWCS 2002:53). However that is not to say that HSCSD will not continue to play a role in current mobile networks and maintain its position in fulfilling the needs of a niche of customers. As BWCS (2002) states, GPRS is well suited to the occasional bursts of traffic that games and entertainment services demand as users download new games levels or upload high scores for example. However, the latency can be high, as was discussed earlier, but on the other hand the access time to send small transactions over the network may be smaller. Another step in the evolution is called EDGE (Enhanced Data rates for GSM evolution) where advanced channel coding enables higher data rated up to theoretical maximum of more than 300 kbps, and in practice at least to ISDN capacity (64 kbps or 128 kbps theoretical data rates). The first EDGE handsets are ready to enter the markets during 2003. An example of EDGE handsets is Nokia 6200. Also the long awaited 3G handsets are about to enter the consumer markets. After some debate what actually is 3G, UMTS and WCDMA have been widely accepted as the 3G technologies (Holma and A. Toskala, 2002) to provide higher data rates and better support for IP and multimedia traffic. The higher capacity is achieved with higher frequency band at 2.1 GHz, but requires that a more dense deployment of base stations. This will make the building costs of 3G networks high, and at first they are to be deployed only in city environments. Another reason slowing down the 3G infrastructure is the fact that the major operators in the Europe has spend a lot of money to the UMTS licences, which has created an economical crisis in this sector. Operators are cautious to ni vest to building to UMTS networks as it is unsure if they will be profitable enough to cover the expenses. This has lead to a downfall of cellular networks manufacturers. Due to these reasons, it is probable that 2.5G networks will remain dominant at least in the near-future. There have been also discussion and ongoing debate over the fourth generation (4G) of telecommunication system. Ahonen (2002) maintains that so far the new generation has been more or less a replacement for the previous generation. 2G networks eventually replaced the 1G networks, and so on. Another view is that 4G enables interoperability between different standards and roaming between heterogeneous networks in a complementary fashion. Unfortunately, there has been also some confusion in this area, particularly about what can be done with today’s technology and what is in the more distant future. Durlacher (2002), for example, claims that “we expect that 4G will be the real next round of innovation after GPRS, allowing theoretical speeds of up to 54 mbps and being introduced by 2008” and “applications such as mobile video streaming will only be realised in a 4G environment”. However,
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mobile video and audio streaming can be done already, both with WLAN (that can with 802.11a provide that theoretical 54 Mbps already today) and with GPRS, by using advanced compression methods to compress both video and audio data to fit into the transmission channel. Those service providers who wait until 2008 for mobile video and audio streaming may miss their opportunity to introduce these services with the current enabling technologies. In this section we have looked at networking technologies that enable wide-area communications, which is certainly an enabling technology for mobile entertainment. In addition, there is a growing tendency towards high-speed wireless local area networking (also referred as hot spot services). It is interesting as an alternative or complementing networking technology for wide-area networks such GPRS and UMTS. 3.5.2



Local-area networking technologies



The simplest form of local access is the interconnection of two devices, such as two personal computers running the same game applications. When put into a mobile context, this ‘two nodes network’ can be formed anywhere using either a cable or local wireless connection that is usually referred to as a peer-to-peer connection. An example of the former are portable games devices such as Nintendo GBA (GameBoy Advance), which has an option to interconnect up to four devices via a cable set or MP3 players such as Apple’s iPod which connects to computer via Firewire to synchronise data and download music. According to (Durlacher, 2002), Wireless LAN (WLAN) will become a public network technology, and large, densely populated cities are already being covered by these networks. The dominant standard in WLAN is currently the IEEE 802.11b, which can provide a theoretical data rate up to 11 Mbps data (in practice around 4-6 Mbps) in up to 100 meters indoors and up to 300 m outdoors range depending on the environment (O’Hara, 1999). Architecture of 802.11 networks is shown in Figure 4. Wired Backbone Network



Access Point



Infrastructure Network



Ad hoc Network



Figure 4: Architecture of 802.11 WLAN Network (Source: R. Kohno, S. Sampei, & N. Morirnaga, 2000)



The 802.11 WLAN standard is evolving to provide higher theoretical data rates up to 54 MBps (in practice around 20-23 Mbps) by utilizing frequency band at 5 GHz
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domain, and the basic version of this is 802.11a. However, this frequency domain is already in many countries and the basic 802.11a standard cannot be used without modification of frequency bands and added channel management and power control functionality. To cope with varying demands of different countries (especially in Europe), new variant of the standard is being developed, called 802.11h. A faster solution may, however be 802.11g that provide the same data rates as 802.11a, but operates in the same frequency band as 802.11b. There is already products on the market for this, such as Buffalo Airstation WBR-G54. A number of other variants are also developed to alleviate some problems that current 802.11b WLAN products have in the areas of security and QoS support. 802.11i enhances the security features, 802.11e standard is being developed to provide QoS classes support. Interoperable 802.11 products are certified by Wi-Fi Alliance. Wireless peer-to-peer connection can be formed with in several ways, such as using Wireless Local Area Network (WLAN) or Bluetooth (BT) connections (Santamaria, 2001). Bluetooth is suited to connecting two or more handsets to each other for a short period of time, and this capacity may be important for mobile gaming. It is possible that a player could download a game and then play it with another player who is within range. Billing methods for this type of scenarios are being developed. Wi-Fi will be most probably used in locations such as hotels, airports, gas stations and airport lounges to provide high-speed hot-spot services. The relevance of these hotspot services from mobile entertainment aspect is mainly for business users with laptops equipped both with cellular (e.g., GPRS) and Wi-Fi connection cards. These short-range radio systems are the state-of-the-art wireless technologies for home and office environments, both operating at the moment in unlicensed ISM band at 2,4 GHz frequency domain. BT is a very short range ‘cable replacement’ standard, aimied at providing low-cost and low-power radio components to be attached to various kinds of devices at home and office, to form so called piconets (small peer-to-peer networks size of ten meters or so) that also have the potential to be interconnected to the Internet (Morrow, 2002). 3.5.3



Multimode Networking



In order to provide new services, minimize the weight and power consumption of the devices, and to enable simultaneous usage of various networking interfaces, there is a tendency to integrate various networking technologies. Examples of this sort of networking technologies are integrated PCMCIA (Compact Flash type II) cards that have both GPRS and 802.11 WLAN. An example of this is Nokia D211. Another example is the integration of 802.11 WLAN and BT (D. Patrick IP) into a single PCMCIA card. Without going deeper into technical details of them, these examples show that networking device integration is reality already today. There are a number of complementary wireless network technologies that will provide business opportunities in addition to or instead of UMTS or GPRS. These technologies provide possibilities to combine or differentiate new mobile entertainment services. 3.5.4



Broadcasting services



Mobile entertainment devices can also include receivers also for broadcasting services such as FM-radio, which exists in some mobile phones today, such as Nokia 5510.
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Digital video (Reimers, U. Reimers, 1998) and digital audio (Hoeg & Lauterbach, 2001) receivers integrated into a mobile handheld device are a vision of future (Ahonen, 2002). Residential area fixed wireless and DVB Terrestrial network can be used for mobile entertainment services such as IP Datacasting (IPDC), to provide a popular content for large audiences simultaneously (Several authors, Mobile Internet Technical Architecture: Technologies and Standardization, IT Press, 2002). 3.5.5



Mobile Positioning



Mobile devices can also utilize sensor and location information (such as GPS expansion modules for PDA) for context-aware services. GPS and cellular positioning technologies aiming at wire-area positioning of varying accuracy are summarized in Figure 5. The relevance of mobile positioning technologies for mobile entertainment relies on the new possibilities for new location-aware services that this technology creates. Some operators already provide mobile positioning service, such as TeliaSonera.



Figure 2: Positioning technologies overview for wide-area positioning services (Source: Durlacher Research Ltd./ EQVITEC Partners Oy)



These methods do not provide reliable enough positioning indoors. For indoor positioning, WLAN based positioning technologies can provide accuracy of a room, or up to 2 meters (Pahlavan et al.). For example, Ekahau positioning system uses received signal strength measurement from three base stations to determine the position of a mobile device. This has both informational and entertaining value for mobile handsets (infotainment).



MGAIN IST-2001-38846 Mobile Entertainment Industry and Culture WP3 – Mobile Entertainment Concepts and Culture D3.1.1 Mobile Entertainment in Europe: Current State of the Art



4. M OBILE ENTERTAINMENT M ARKETS M ODELS 4.1



AND



Page 40 of 93 Made: 31.1.2003 Printed: 21.2.2003



BUSINESS/REVENUE



Introduction



This section gives a brief overview of the current size of the mobile entertainment market and a discussion about the forecasts of its size in the near future. It also provides an overview of different business and revenue models currently used in different sections of the mobile market value chain. 4.2



Consolidation of Market Estimates



It is predicted by BWCS (2002) that the total number of mobile subscribers worldwide will rise to more than 1.72 billion by the end of 2007, compared to 950 in 2001, with Asia Pacific likely to retain its dominance with regards to global market share.
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Figure 3: World Wide Mobile Subscribers by Region Source: BWCS 2002: 171 We believe the mobile markets in Western Europe have almost reached maturity and will see relatively small growth in terms of subscribers over the coming years. It is also most likely that subscribers will gradually shift from 2G to 2.5G and 3G networks. BWCS (2002) argues that analogue networks will disappear altogether in 2004, and the number of subscribers with basic GSM phones will decline as nearly all handsets now have WAP capabilities. It is vital for the mobile entertainment industry that advanced handsets become commonplace in order to achieve ‘critical mass’ in terms of the number of people using such services. High-speed mobile Internet capable subscribers are predicted to rise over the coming years offering a sizable potential market for players involved in the mobile entertainment industry. Although device manufacturers are releasing new phones made for hi-speed networks, including colour screens, advanced games and applications, the rate of handset upgrade is
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slower than service and content providers may have assumed, as discussed in the consumers chapter.



300 Subscibers (M)



250 W.Europe



200



Asia-Pacific



150



N.America



100



Rest of World



50 0 2002



2003



2004



2005



2006



2007



Figure 4: High-Speed Mobile Internet Capable Subscribers (2.5/3G) by Region Source: BWCS 2002:171 However ownership of a device that is capable of accessing the mobile entertainment services that are likely to be available is by no means synonymous with usage. The production of so-called ‘sticky’ applications is vital for European developer and operator competitiveness. Predicting the size of the market for mobile entertainment is problematic given the lack of historical data. With a view to making sense of how influential current respective mobile services are, Mobile Multimedia Study (2002) analysed the expected mobile content services revenues in comparison with the global revenues from the industry, shown in the table below. News providers
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Under the assumption that the network operator takes 100% of the network revenues, content applications in fact represent only 4.6% of the total revenues that network operators will generate in 2005. This amount is not expected to increase appreciably between 2005 and 2010 (Andersen 2002). Given the table above, we believe mobile entertainment will have a big impact on the exemplified industries. Developing mobile games is already taking up nearly 20% of the total revenue shares, although most mobile phones today are connected to a relatively slow network and consist of a small black and white screen. With PDAs to become more widespread and largescreen colour mobile phones to replace the older generation of phones, the gaming and the adult industry will most certainly adapt more to the mobile market, as well as
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the info- and edutainment markets, and this will automatically lead to higher revenue shares on mobile content services for operators. If we look at mobile gaming as one example of an emerging market which major growth period is expected to begin in the 2003/2004 timeframe (BWCS, 2002). Reasons mentioned by BWCS’s report Play Away: The Future of Mobile Entertainment (2002) include 2.5G networks becoming the norm and that 3G networks start to appear. Other reasons mentioned concern more powerful handsets, colour screens, joysticks and other improved input methods, better standards and dedicated game engines. Revenue from mobile gaming in Europe is expected to be worth US$1.6 billion by 2007, and US$7.7 billion total in the world.



However, as stated above, these predictions are very uncertain and the total size of the entire mobile entertainment market in Europe is linked to many factors such as highspeed mobile Internet access and consumer uptake of services offered. These factors are in turn dependent on how the different companies within the European mobile entertainment market are able to perform. There have been some strategic mergers, acquisitions and joint ventures on the market over the last years and it seems as we can expect a consolidation of the still very immature European ME-market when companies aims to capitalize on the inherent economy of scale of the mobile technology. This consolidation is likely to speed up the development and attractiveness of services offered to customers, however it is still difficult to make reliable predictions on the market size over the years to come. 4.3



Current business and revenue models



This section will give an overview of business and revenue models from the perspective of the mobile carriers, the MVNOs, the software and content providers. As of today, business and revenue models are probably the hottest topics in the European mobile industry, but the equations seem harder to solve than initially predicted. Or as E-Business Strategies says, “Business models remain perhaps the most written about and yet least understood aspect of m-business.” (http://www.ebstrategy.com). Knowing this, the reader should have in mind that the mobile industry in Europe is going through a generation exchange, dealing with both 2.5G and 3G at the same time, and this “throws a spanner in the works”. The integration of Internet capability, mobility and telecommunication connectivity on the mobile device creates a new set of business opportunities. The general challenge is to combine the above capacities with services consumers will be prepared to pay for. Companies within the European context are concerned with how to incorporate the advent of mobile entertainment will impact upon their current business and revenue models.
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Operators



Mobile entertainment services will be a new source of revenue for mobile operators and will hopefully result in an increasing APRU (average revenue per user). However, the economics of packet-based networks differs massively from the traditional cellular networks, which only support per-minute and flat rate charging models, whereas packet-based networks offers not only the examples mentioned above, but per-byte charges, pay-per-content models and quality- or delivery time-based charging, amongst others. The business models chosen by the operators and their partners will most likely have a high impact on operator retained revenue streams and the mobile operators are caught between the turn down of voice ARPU and the cost of upgrading their networks to CDMA2000, W-CDMA, GPRS and UMTS. In order to strengthen the business case for the next generation of mobile data services operators are likely to focus on rolling out robust networks that provide application developers with the building blocks for back-office integration and flexible accounting mechanisms that allow traffic to be counted, and billed for, according to user identity, transaction context and location. Mobile operators cannot afford to experience a repetition of the “Internet-RevenueCapture-Fiasco”, which directly results in problems regarding the value sharing models delivered on their networks. The challenges faced by operators include: – – – – –



Shifting from a simple voice-only. Creating a portfolio of enterprise services with multiple partners and revenue sharing. Increasing the competition with third parties (MVNOs) and also to put a more solid targeting on the end user. Becoming a system integrator requiring coordination of the complete value chain. To integrate the Internet with Mobile, at the device level, service level and the transport level.



In the following is a list of different Business/Revenue models on the market today relevant to carriers. The table includes brief descriptions of the models and some examples of companies that use the model in question. The list is meant to give an overview of existing business/revenue models used on the market presently. Model Session-based charging Volume-based charging Per-message Short Message Service (SMS) & Multimedia Messaging Service (MMS)



Description Per-minute charges Per-session charges Per-kilobyte charges



Example Linking to multiplayer games Wi-Fi 802.11b connectivity Downloading/Sending tunes, music, digital photographs



10 cents per minute 2 cents per minutes with certain packaged deals



Carriers make money from selling airtime
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Description Pay-for-what-you-use



Flat rate per content type



“All-you-can-eat” models



Upload vs. Download charges Free to end-user



Different prices for uploads than on downloads



Mobile Internet Access and Basic Content Subscription Services



Portal Service (Limited number of kilobytes allowed)



Mobile Internet Access with Unlimited or Premium Content Subscription Services



Advanced Portal Services (unlimited kilobytes included in monthly fee)



Advertising Based Models Quality or delivery timebased charging Revenue Sharing Models



Credit for free calls/products in return for watching ads Pricing models depending on the urgency of the need for the service. The mobile operator receives a piece of business generated from a mobile surfer who clicked through a link to a partner site.



Sponsored services
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Example No monthly fees. In Singapore, Virgin Mobile, an MVNO who uses SingTel infrastructure, charges a flat rate of 16 cents per minute. MobileOne Asia, charges 20 cents during peak hours , 10 cents during off-peak hours and five cents after 9 p.m. and on weekends. SMS messaging, corporate and personal email, instant messaging. For instance, BT Genie offer subscribers access to a centralized mailbox where they can pick up their voice, email and fax messages through their microbrowser-enabled phone. 0.5€ to backup data to network, 2.5€ to download same data. Operator delivers a football clip sponsored by i.e. a beer company which pays the operator for putting its logo on the clip. America Online NTT DoCoMo - successful I-mode service charges users a $2.50 monthly fee, plus 25 cents per data packet (one packet is equivalent to 128 bytes of data). Palm.net basic plan (30 messages; 20 stock quotes; 10 sports scores;10 traffic reports; 10 weather reports) America Online Verizon Express Service Palm.net Unlimited Volume Plan OmniSky - Pricing Plan EarthLink, the buyer of bankrupt OmniSky assets, has begun offering Internet service to wireless handheld computer users for $40 to $60 per month. Vindigo - Text-based Ads on Palm Gold (immediately), Silver (within 5 minutes) and Bronze (within 24 hours) standard service for delivery of a football goal being scored Carriers are increasingly pursuing revenue sharing agreements with content and application providers. For instance, Under NTT Docomo’s i-mode model, 91% of revenue from applications goes to developers. In contrast, the best-case revenue sharing scenario i n Europe is a 50/50 arrangement between operators and developers.



Source: E-Business Strategies 2002 In Europe, both Netcom and Telenor have accepted a transparent revenue sharing model with content providers, offering a pre-determined share with Sense Communications and ten other companies of between 6% and 77%, dependent on the end-user price. (http://www.npt.no/eng/publications/telecom_statistics/statistikk99/bakgrunn_for_mar knad2_2_1.html). While this model certainly has the merit of being transparent, it may be less rewarding than the Japanese model, providing only a weak response to the needs of the mobile start-ups. Since the European mobile market is far more complex than the Japanese, in case of geographic size, the amount of different key actors and different types of service content, developing transparent revenue models between operators, virtual operators and ME developers is intricate and problematic.
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Software providers



Software providers play an important role in the value chain of mobile entertainment, developing the foundations of mobile entertainment services and applications. Below is a list of different Business/Revenue models on the market today relevant to software providers. The table includes brief descriptions of the models and some examples of companies that use the model in question. The list is meant to give an overview of existing business/revenue models used on the market today. Model Software License fees



Description Software revenue consists of fees for licenses of the software products. The vendor recognizes the revenue when the license agreement is signed, the license fee is fixed and determinable, delivery of the software has occurred, and collectibility of the fees is considered probable.



Software as a Service Annual Software Maintenance Fee



Monthly subscription based on number of users. Lower cost and less risky solution than a full implementation. Consists of unspecified when-and-if available product updates and customer telephone support services. Usually 15-18% of license.



Integration – Adapter set – License fees



Consists of specific adapters to enable integration with back-office systems such as Siebel or SAP



Hosting fees



Hosting, co-locating and maintaining the messaging and application servers Negotiation with carriers for airtime provisioning



Network Management Fees Activation and Device Management Fees Upgrade charging



4.3.3



Provision and warehouse modems or handhelds for end-user use



Example Oracle 9iAS Wireless SAP Mobile Engine OpenWave JP Mobile ViaFone EveryPath Aether



OpenWave JP Mobile ViaFone EveryPath Aether OpenWave JP Mobile ViaFone EveryPath Aether Aether Aether Aether GoAmerica OmniSky (Bankrupt)



Cheap initial software with high priced upgrades.



Content providers



Content providers, syndicators and aggregators, publishers and packagers form important and interesting business models for mobile entertainment, which in the imode case resulted in successful mobile data services, as the revenue sharing models were negotiated and an agreement was signed between the operator and the providers. In the following is a list of different Business/Revenue models on the market today relevant to content providers. The table includes brief descriptions of the models and some examples of companies that use the model in question. The list is meant to give an overview of existing business/revenue models used on the market presently.
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Recurring flatfee Subscription Revenue Sharing Models



Time Specific Pricing Personalized Services and Content



Description Every time someone uses the content through a portal, the content providers get a cut. Typically 5090% Unlimited usage included in hourly, daily, weekly or monthly fee The mobile operator would receive a piece of whatever business was generated from a mobile surfer who clicked through a link to a partner site. Content becomes available at a specific price point for a limited period. Pricing based on personalization



Free Content



Included in basic portal services such as Palm.NET



Content License fee



Commercial database companies that give limited “rights-toredistribute” their content to organizations or portals. Pricing based on speed of connection. Pricing on location of user.



Value-based pricing One-time access fees Per-item-based fees Peak/off-peak times fees Free Content / AdvertisingSupported Pay-Per-Level fee
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Example Cybird (Japan) Infospace Picofun Cybird (Japan) Endemol Content providers doing business on or through the mobile portal are looking for true sales and distribution channels. Example what DoCoMo has done for several content companies. Short-term Promotions e.g., airline or concert tickets (USA Interactive - Ticketmaster or Expedia) Most cellphones come with the SIM card computer chips that contain personal ID information. Using this personal information, content providers can customize their offerings even further. Moviefone, Starbucks Coffee Shop locator or USA Today. Hard to see how these companies can monetize this. The revenue gain from providing the mobile device capability has to outweigh the cost of doing so. It is not clear that this is the case. Lexis-Nexis, Thompson Financial MapQuest Streaming content - video, audio, MMS, Location based or proximity based content. Memberships etc.



Pay for what you buy.



Payment based on purchased items, regardless of its size, download time, location etc.



Time-dependent cost structure. Downloads with advertisements, Access points to attract public to promotional displays or retail stores. Pricing for different levels of a game



Maps for free download at airports with local business advertising; access points on billboards or in shopping malls. Sprint in the US.



Until 2.5G and 3G become dominant in Europe and companies develop their own business models shaped out of European standards and cultures, companies may be able to turn to the Japanese market to understand the type of data services which can be created successfully. However, we believe a simple translation of Japanese business models is not recommended, as the European market is much larger geographically (which complicates both the network infrastructure and the value chains between the different operators), much more complex in business aspects (dealing with more key players of different kinds) and also, in an entertainment content aspect, culturally dissimilar to the Japanese. The network operators, mobile device manufacturers and software and service providers all try to find the most suitable business model profitable for all partners in the mobile value chain. As the European ME market is still very immature it seems likely that the search for development-encouraging and profitable business models will continue to go on for some time.
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When 2.5G and 3G become standardized in Europe, hi-speed mobile traffic will generate higher revenues from used bandwidth, as a result of the growth in mobile services and advertisement. The figure below shows what Mobile Multimedia Study (2002) predicts the split of revenue sources to be between 2002-2006, in case of services, advertising and bandwidth. 20.000
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4.4



Wireless Payment systems



Wireless payment services will become a critical component of mobile entertainment as mobile devices become more transactional agents. Below are some descriptions of wireless payment systems that currently exist on the market. Which will flunk and which will succeed is difficult to predict, however it seems likely that the issues of reliability and customer-convenience will be very crucial. 4.4.1



Cardless Credit/Debit Payment



These solutions enable consumers and merchants to interact within an installed infrastructure. TeilaSonera (formerly Sonera) has introduced a cardless pay-by-GSM telephone. Customers purchase an item by dialing a special number, and the network operator acts as a clearing-house, debiting the customer’s predetermined billing account. Today’s solution processes micro-transactions with vending machines, but those processes likely will be extended to handle higher-value transactions. 4.4.2



Payment by the Cellular Operator



Similar to the option above, this scenario enables the user to authorize a transaction that then will appear on his or her mobile bill. These transactions will tend to be relatively small payments. One issue regarding reliability has to do with billing matching the receipt of services. In Norway for example the customer is not charged for premium SMS content until the content is sent to the mobile phone. Therefore, the customer does not pay for content he does not receive. However, in Sweden the customer is charged as soon as he sends a message requesting the data and there is no validation that the information is actually sent to the customer. This results in the possibility of the customer in Sweden being charged for a service he did not receive. In this way Sweden must be extra careful to make sure that the content is being
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delivered or people will not use the service again. Right now, there is not policy in Sweden to regulate or to insure that the content that is requested and charged for is actually received. 4.4.3



Payment by Stored Value in the Mobile Device



A wireless network is used to load cash onto a mobile device, usually through a smart card, and to complete payment transactions. The transaction with the merchant (often a vending machine) can then be completed directly between the mobile data device via protocols such as infrared or Bluetooth. With either technology, the payment occurs via an exchange of tokens between the mobile data device and the merchant through a proximity network. A similar wireless payment system, introduced by banks, called “cashcard” have been available in Sweden for several years but have flunked completely despite massive marketing and infrastructure investments. This shows that predictions about what types of wireless payment systems consumers may or may not be willing to adapt is very hard to make. Nevertheless it is clear that end-users of mobile devices will probably be charged for certain types of content-based services. These are not, however, the only potential revenue streams that will be injected into the value map. Below is an overview of the different revenue streams: – – –



End-user payment for content Advertising, sponsorship and product placements End-user payment for network traffic



For SMS (or EMS/MMS) based games, reverse charging may be applied. For downloaded or streamed games, various subscription models are expected to emerge: monthly fee, monthly fee and per-usage fee or per usage fee. Again, this requires relevant billing platforms, the development of elaborate, complex games, and handsets with relevant features. It is worth noting how NTT DoCoMo charges for JVM games. A subscription fee is paid to gain access to the mobile gaming menus, and then users are charged a premium price for the download time. As there is no connection to the network once the game is downloaded. NTT DoCoMo provides a ‘hook’ in the form of new versions and levels of a game offered as add-ons to encourage subscribers to return. This method ensures the generation of usage revenues over time.
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5. M OBILE ENTERTAINMENT SERVICES Network and service providers in the European mobile phone industry are currently looking for new services that will make their phones more attractive and that will recoup the money spent on 3G licences and development. There are already signs that attempts to revitalize revenue through non-voice (content and entertainment) services have begun to pay off, although voice services remain the bulk of revenue for the Western European mobile industry. Despite this, Analysys (2002) estimate that €2.7 billion of Western European consumers’ total mobile service expenditure (€97 billion) was procured from mobile content and entertainment services during 2001. This figure is expected to rise to €23 billion (17% of the total) by 2007. A number of services have been highlighted by both analysts and industry as likely sectors for revenue growth and consumer activity in the near future. The services which have achieved most interest are: – – – – – – –



mobile gaming mobile music messaging services multimedia services gambling adult content location-based services (LBS)



Each of these is examined in turn below. 5.1



Mobile Gaming



There are varied predictions about what mobile gaming will involve, what the revenues from it are likely to be and who will be the main winners and losers in this aspect of mobile entertainment. It is predicted by Gartner Research (2002:1) that games will bring new companies into the mobile business industry, as designers, developers and publishers become involved in the growing value chain. It is argued that games will offer new challenges for component manufacturers, and will create new opportunities for product and service segregation among handset manufacturers, network operators and service providers. It has also been suggested that additional network traffic will be generated (Gartner Research, 2002:2). As seen with the recent development of both colour screen displays on mobile phones together with the new data services adapted for 2.5G, as MMS or GPRS, we believe it is most likely data traffic will increase the total use of network bandwidth on operator’s infrastructure. One disadvantage seen with the recent handset development is that different models have different technical specifications, such as CPU power, memory, screen resolution and colour richness, which we believe will lead to segregation amongst the customers, as the choice of mobile phone will determine and demarcate the end-users network of possible players or services to communicate between. Mobile gaming is the subject of usually optimistic predictions, for example those from Andersen (2002) in the table below, showing yearly revenues in the mobile gaming market in the EU ranging from 2002-2006.



Yearly revenue (in '000 Euro)
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Yearly revenue complex games Yearly revenue simple games Source: Andersen



Figure 5: The global wireless gaming market (Andersen 2002) Seen from the graph, complex games (e.g. network based) will continue to increase at a regular pace, whilst simple games will increase as colour displays becomes more widely spread in 2003, although its growth rate will diminish as the new techniques of today gets standardized in the near future. As NTT DoCoMo’s I-mode in Japan has demonstrated, whether these predictions become reality in the future depend ultimately on the successful development and the satisfaction of an end-user market rather than technical development. However, such predictions do serve a variety of purposes which include their role as a marketing tool for possible services; raising the share prices of ME-related companies; arguing that funds for research and design should be channelled into certain applications; sourcing venture capital and making informed medium term business management decisions. Consumers are relatively familiar with the concept of gaming on a mobile device, with both Snake and Black Jack proving to be hits amongst users (‘Mobile Matters: Move Over Snake’, The Guardian Online section, Oct 2002:6). The popularity of both mobile phones and digital gaming, especially amongst the youth demographic, means that there exist consumer markets that are open for exploitation. However without marketable gaming concepts (elements of the experience that initially engage and later capture the user’s attention), the ‘challenge’ that gamers cite as so vital to an enjoyable gaming experience (IDSA 2001), good usability (the ease with which gamers can perform their part of the interaction) and presentation (the visual and audio elements of the game, which may be constrained in the mobile sphere given current device limitations) we believe that it will be hard for mobile gaming to go mass market. This said, device limitations of mobiles in comparison to say the Game Boy Advance does not necessarily mean that mobile gaming will not be a success. Given the high penetration rates of mobiles amongst the youth demographic, the proven popularity of
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downloads of ring tones and screen icons amongst this age group, and the possibility that the mobile will be used in addition to a Game Boy Advance (and/or used at different times in different contexts), it is possible that mobile gaming will prove to be one of the more popular mobile entertainment services. Part of this optimism relates to the fact that the games developers, electronic publishing houses and the device manufacturers already have a repertoire of games that are familiar to consumers. If versions of such games (as well as new games) are brought to the mobile there is the possibility that gamers will move between platforms for the content they desire. Berkowitz and Iwatani (2002) maintain that people often have their favourite games that they like to play and that if versions of those games are brought to the mobile then one has a ready made audience (2001:1). Branding of mobile games (i.e. linking them to familiar games on other platforms) may prove to be an important deciding factor with regards to who succeeds in the mobile entertainment space. This has implications for technical interoperability as well as branding since users are likely to expect to be able to move game play between different networks and devices, and may wish to play other gamers on different devices and networks. Gamers are by no means a homogenous group. Hardcore gamers usually select sophisticated games and constitute the consumer group buying and playing the most games, particularly role playing/adventure games. Casual gamers in contrast tend to and play simpler, less ‘immersive’ games (Mobile Streams 2001:10). This means that different groups of gamers will have differing expectations from the mobile gaming experience. Games developers and device makers will have to be careful when building the expectations of gamers, particularly the hardcore gaming group, as they will be used to playing more sophisticated games on platforms on PCs and the Game Boy Advance. However, users will not necessarily make a direct comparison between the gaming experiences on the two or more platforms. The ‘always-there’ capability of the mobile phone may prove to be its strength in the wireless gaming market, if users are prepared to deal with mobile devices’ limitations, such as small screen size and restricted memory. The development of mobile gaming will be profoundly interlinked with the pace of technological development over the coming years but it is important to realise that there are a number of possibilities now, such as the Nokia 3410 Java phone which includes a gaming capacity whereby users can download games from O2 Games Arcade (launched in September 2002) for £1.50, allowing the user to keep the game for 30 days and the data charge for downloading is about 30p). At present gamers in the UK on Orange for example are unable to download java games from third parties (mainly due to concerns at Orange about downloads ‘corrupting’ phones) which means that the available games catalogue is presently quite restricted, although there are now 20 downloadable games available excluding WAP and text games (www.orange-today.co.uk/fungames, Oct 2002). It is argued that the ‘sophistication’ of a game is not necessarily the key to success in the mobile arena. This point is exemplified by the relative success of the ‘Who Wants to be a Millionaire?’ which is actually a simple, text based game which costs 20p a message in the UK. Codeonline launched the game in Finland in February 2001 and it went on to become the most played interactive phone game across all developed countries by February 2002 (3GSM World Congress, Feb 2002).
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2G gaming penetration rates across all regions including Europe, North America and the Asia-Pacific in 2002 are estimated to be 15% amongst 0-15 year olds, rising to 17% in 2003, 15% in the 15-24 age bracket rising to 19% in 2003 and 10% in 25-34 age group rising to 14% in 2003 (BWCS 2002:174). 2.5G and 3G gaming penetration rates are expected to rise for all age groups, most steeply amongst under 25 year olds. BWCS (2002) predict a jump of 100% in mobile gaming penetration rates between 2002 and 2003 amongst 2.5 and 3G subscribers, particularly amongst the youth demographic who demonstrate higher gaming penetration rates as indicated in the table below.
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Figure 6: 2G Gaming Penetration by Age Group. Source BWCS 2002 As with other services it is expected that the youth demographic will drive a move to mass market for mobile gaming. However s significant proportion of subscribers up to their mid-thirties may be expected to be regular users of these services (BWCS 2002:174, Mobile Streams 2001:6-7)



5.2



Mobile Music



With regard to terminology in this report ‘mobile music’ refers to download, storage and play of relatively large, high quality pieces of music in MP3 or similar format. Ring tones and MMS with short pieces of music, whilst important revenue generators for the European mobile industry, may be better thought of as part of messaging in general. There are a number of devices that allows music to be stored digitally and played on the move. In the main they are either dedicated MP3 players (which include the use of hard drives, solid state memory or CDs to store the music data), integrated players such as certain PDAs or Net minidisk players or modular devices such as the MP3 player add-ons available for Sony Ericsson and Nokia phones. The current generation of mobile handsets, such as the Motorola A835, Samsung SGH M100, Nokia 5510 and Siemens SL45, are beginning to have music facilities integrated.
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As such it is likely that mobile phones will increasingly be used as a medium for music. Music may be downloaded via the PC before being transferred to the device, as many problems occur when downloading mobile music, such as slow download speeds, bandwidth costs and unprofitable revenue sharing models (Andersen 2002). We believe direct downloads to a mobile phone will become reality when mobile operators offers their customers a relatively fast (in case of network transmission) and profitable (less expensive than retail prices) solution, otherwise, end-users will continue to buy music from their local/favourite music stores or download it illegally from peer-to-peer services offered on internet. Although the music industry has very few or none mobile music models developed as of today, Andersen (2002) predicts the yearly revenue of mobile music in the EU to grow between 2002 and 2006. 3.000.000
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Figure 7: Mobile music’ market in the EU. Source: Andersen 2002) From the figure above, it can be seen that mobile music generated insignificant revenues in 2002, but is predicted to grow rapidly during 2003 to 2005. However, if parameters such as end-user price, operator revenue share and record label revenue share fail to be delineated, the mobile music market could prove to be less than a single percent of the total European music market. The revenue distribution8 of a regular €15 music album can be broken down as: The retailer mark-up accounts The record company overhead Marketing costs Royalties value Manufacturing Distribution costs Loss / profit



€2-5. €1,5-4. €1,5-3. €1,5-3. €1. €1,4. € -2,4 to 3,1.



Figure 12: Revenue Distribution for music album in European market. Source: McKinsey Quarterly Vol 1, 2001)



Based upon this, an album delivered to a mobile device would need to earn at least €4,85 (or on average €0,485/song) to maintain a healthy profit. Operators are likely to 8



Brett May and Marc Singer, Unchained Melody, The McKinsey Quarterly, Number 1, 2001
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want compensation for bandwidth used and providing customer service and making a profit. Bearing in mind the probable rates that operators will charge for GPRS services (€32/month for 25MB using Telia in Sweden), they will look to earn €3,84 for a normal-length song in the size of about 3 MB. This result in incredibly expensive download rates for the end-user, and mobile network operators interested in delivering mobile music will have to lower their prices for bandwidth and GPRS access if the companies involved in the music production process should be able to generate profits. Currently, portable tape, CD and mini-disc players dominate the mobile music market and find favour with consumers. The advent of MP3 and fixed line internet downloads of music tracks has demonstrated the appeal of networked devices for delivering, storing and listening to music despite copyright and intellectual property concerns and legal actions against companies such as Napster. Given that mobile handsets have auditory channels built in and that both Bluetooth, and health concerns, have stimulated sales of headphones for mobiles it is not surprising that the growth in MP3 usage looks likely to spill over into the mobile phone industry as well as to dedicated MP3 players such as Creative Labs’ MuVo, Apples’ iPod, or Sony’s Memory Stick Walkman. According to Schema (Downloading Music-Market Trends, May 2002), more mobile handsets will offer MP3-type functionality with full music playback options. The key question here is one of convergence. Will consumers demand all-inone devices that act as a phone, a radio, a camera and a music player, or will separate devices be used for different entertainment purposes? We believe it is too early to give an answer to this question as attached-multimedia devices are relatively new on the market and the network infrastructure required is yet to be completed across most European cities. Mobile music, in the basic and limited form of ring tones, has been one of the key applications and revenue generators for the mobile industry. The success of ring tones could lead to the assumption that more mature music applications, such as downloading music files, will prove as popular. However there is as yet no guarantee of mobile music’s popularity. Revenue models, revenue expectations, digital rights and consumer preferences and expectations will also need to be addressed before mobile music become as popular as ring tones. 5.3



SMS, EMS and MMS



As Third Generation services are being developed, SMS (Short Messaging Services) continues to thrive in Europe. According to Accenture, SMS has been an enormous success within Europe due to its simplicity, expediency and low charges. The costs for the network operators are minimal, given that an SMS message is only ~300 bytes (the equivalent of a phone call of a thirtieth of a second) which enables SMS to offer significantly greater margins than voice traffic. Whilst SMS is predominately used for peer-to-peer communication, an increasing number of information/entertainment services (news, stocks, weather, sports) are growing in popularity: –



12% of the incomes of the leading 25 European operators of mobile telephony is based on SMS revenues, with 10,1 billion messages being sent each month in Europe (Forrester 2002, Frost and Sullivan 2002).
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In 2003 it is predicted that the market for SMS could reach its zenith with a sales turnover of 19,6 billion euros. 89% of SMS are sent peer-to-peer and 11% are generated by services (sport, weather and SMS marketing for example) (Forrester 2002). Person-to-person SMS will continue to account for the majority of mobile messaging traffic in Europe through to 2007 (‘Premium Mobile Messaging Revenues to Soar’, Jupiter 2002, www.nua.com/surveys/) SMS content services continue to be developed. SMS content services will account for 7% of all SMS traffic by 2006 (Frost and Sullivan 2002).



EMS (Enhanced Message Service) offers improved content to mobile terminals using existing SMS transport mechanisms. The enhancements provide support for sounds, pictures (monochromic), animations and styled text. As EMS uses existing SMS infrastructure and the familiar SMS user interface, operators are able to create new revenue streams at minimal cost. Operators can charge more per EMS message, plus a premium based on the type of content it contains, the amount of data transferred, the number of segments in the message, or a combination of these. EMS still generates revenues from machine-to-person related services, in form of downloading ring tones and logotypes, but it is yet to prove itself as a communication service between consumers. With the availability of GPRS and advanced mobile phones including cameras etc, MMS (Multimedia Messaging System) will most likely overtake EMS, as a service for transmitting sound, pictures and video, and we believe EMS will be more integrated with SMS as a person-to-person communication service. MMS incorporates the sending of images (pictures of friends), and streaming video clips, will is dealt with in the section below. 5.4



Imaging, Multimedia and Video



Currently, ring tones and icon downloads generate the largest part of the mobile content revenues in Europe (‘Digital Content for Global Mobile Services: Executive Summary’ Cordis 2001, www.cordis.lu/econtent). One trend likely in the ring tone market is a move to more ‘realistic’ sounding music for phones. This trend has already been exemplified with the advent of the richer sound of polyphonic ring tones. It seems likely that young people will drive this change given the peer and social significance of ring tones as a teenage ‘badge of identity’. Since mobiles are used in public spaces amongst peers they are highly visible and personalised devices (attached to an individual) rather than say a house phone that is often attached to a whole family. As imaging become possible on mobiles services may be offered whereby a ring tone is accompanied by a video of the artist or group in question. It is argued that mobile operators have not obtained the full benefit from these services, particularly from ringtones (Bond 2002:1). This is because rather than charging being carried out via the mobile phone bill or a pre-paid account, alternative charging methods have been used, for example ordering services via a premium rate number from a fixed line phone, over-the-counter purchase or through online services. This said it is not a given that it should be the mobile operators benefiting from the success of ring tones. Indeed the competition MOs face in this mobile entertainment sphere is evidence of an evolving market operating in an efficient manner. Given this
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history it remains unclear who will benefit if mobile imaging, video and multimedia are successful. Mobile video remains an elusive concept in the mobile entertainment landscape. Offering video clips over the mobile network is beset by handset and bandwidth issues and operators. Whilst it is possible that mobile video will prove to be popular amongst users, currently it is difficult and risky to forecast uptake, particularly as there are few present day case studies on which to base predictions. Predictions are currently based on two key assumptions; firstly that consumer demand for such services will be such that providers will be able to bring down prices in order to render them mass market (rather than say just for the business user) and secondly that the appropriate infrastructure will be in place and most importantly working with few glitches, –



‘The market for downloads of video and film clips to mobile phones will take off once the appropriate infrastructure (2.5G and 3G mobile networks) and video-enabled handsets are widely available…Realistically, significant take-up is unlikely before 2003 at the earliest’ (‘Interactive Entertainment: Delivering Revenues in the Broadband Era, Schema 2001:11)



Having a stable infrastructure is vital for the success of mobile imaging, video and multimedia services since such services can become more frustrating than enjoyable if software continually crashes for example. 5.5



Mobile Gambling



Online gambling services consist of locations where consumers go to buy lottery tickets, bet on sports events and play casino games. Services can range from a onetime opportunity to play bingo, to extensive sports and casino sites. Gambling is a huge revenue generator, and online gambling services are growing in popularity. Although the amount of gambling varies significantly across geographic regions, approximately 30 percent of Western Europeans gamble (Schema/Alcatel research, June 2002). Schema also believes the early adopters of online gambling in Western Europe will be young people who already gamble, use the Internet and trust online financial transactions. According to Schema projections, Western European online betting revenues will grow from just under U.S. $1 billion in 2000 to U.S. $16 billion in 2005, a compound annual growth rate (CAGR) of 78 percent. With the advent of online gambling, new ways of betting are being opened up to consumers, and while the mobile gambling industry is new, it remains to be seen whether frequent gamblers, and/or internet gamblers, will adapt to mobile gambling or not. In a research report by Schema (2002) about how gamblers would like to place their bets in the future, 18% of the gamblers who use mobile phones were very likely or quite likely to use a WAP or SMS-based betting service, which we believe is a high figure, given the immature of the mobile gambling market. Whether mobile gambling will grow in popularity remains to be seen, but if 3G is successful, mobile gambling may become more popular as the experience becomes
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more ‘media-rich’ (e.g. sports video clips). Early development of such services can be seen in Hutchison 3G’s £35m deal with the Football Association Premier League in the UK to deliver football clips. (http://news.bbc.co.uk/1/hi/business/1421738.stm). Mobile gambling will be subject to a host of government regulations that will impact upon the subscription and revenue rates possible from this entertainment service. To give an example mobile gambling amongst the 0-18 year old age group is likely to be illegal Europe-wide, although in practical terms it may prove difficult to restrict this age group’s participation especially through phones which operate on a pay-as-you-go service and for which no credit checks are undertaken at the point of purchase. BWCS predict that mobile gambling in Western Europe will rise from 0.04 million users in 2002 to 16.18 million users in 2007 (BWCS 2002:191). However, European and national legislation is likely to impact on the number of users, as it might forbid different countries within the EU to allow mobile gambling. 5.6



Mobile ‘Adult’ Content and Services



It has been suggested that 3G, rather than ‘Third Generation’, actually stands for ‘Girls, gaming and gambling’ (3G Heeby-Jeebies’, www.guardian.co.uk, Oct 2002). ‘Adult content industries’ are hard to define, but some key sectors are: – – – –



Publishers of erotica and pornography of various types (e.g. text, still images, film/video and games) for free or paid access Generators of that content (e.g. video producers and syndicators) Age verification services (AVS) that underpin restrictions to online access Other providers of services, such as intermediaries for the processing of payments (Caslon 2002)



The problem with definition renders much of the material available on adult content services unreliable. Within mainstream consultancy reports on the potential of mobile entertainment, it is rare to see substantial comment or predictive material about adult content. In addition to adult content for mobile devices there are currently a number of adult services such as pornographic SMS and mobile chat lines. For example in October 2002 the NASDAQ-listed Private Media Group launched an adult SMS service that gives customers access to their favourite pornography stars (The Register Oct 2002) Mobile operators who are interested in developing adult content and services will have to deal with a number of different content providers. It is not yet known whether European mobile operators will be eager to work with the makers of pornographic material, particularly as the question of public acceptance has yet to be explored and regulations and sense of public acceptance varies greatly throughout European member states. However the returns are potentially huge and may even drive uptake of new phones as in the case of the domestic VCR (3G Press Oct 2002). The key indicators used for predictions of mobile ‘adult content’ rest on figures for adult content on the Internet. According to Jupiter (2002) adult sites are currently the only type of online business that generates significant income and profit from paid content. Of the €252 million spent on content by Western European Internet users in 2001, 70% was spent on adult content, with the remainder being generated mainly
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through games, finance and business news. However whilst extrapolating from an Internet setting to a mobile setting may seem attractive, it must be remembered that the geographical and social context of access to adult content on a PC is substantially different to accessing adult material on a mobile device, particularly when in public spaces. The difficulties of gaining reliable data on adult service industries may underpin this reluctance to tackle the question of adult services, as may the possibility that technological and regulatory restrictions will dampen this mobile entertainment service’s potential. However, given the success of adult services on the Internet (although again reliable data on the exact nature of this success are hard to come by), it would seem vital that this possible mobile entertainment service is investigated further within the European context. There is an ongoing debate about whether adult online content requires special treatment with claims, for example, that in an effort to address substantive problems regulators have prohibited online content that would be legitimately accessed offline or lack ways to control access in States such as the UK. Given the possibility of downloadable video clips on mobile devices this debate is likely to expand to the wireless sphere. Companies are already involved in collaboration to bring adult content to mobile devices, particularly PDAs. Private Media Group (www.prvt.com) is a NASDAQ listed company specialising in adult content for a variety of multimedia platforms ranging from DVD and video to wireless technologies. In February 2002 One World Telecom, a London provider of premium-rate services, agreed to provide mobile access to Private’s material. This will generate business for, over whose networks One World routes its calls through Vodafone, Orange, and BT Cellnet thus generating business for these operators. One World also arranged to provide mobile access to its videos and magazines to users of handheld computers, such as the Compaq iPAQ and the Palm Pilot. Erotigo, (www.erotigo.com) based in New York, is another example of a company that is currently seeking to combine adult entertainment and wireless connectivity. Questions of European regulation, consumer access to, and right to reject, adult content, and social acceptability need to be answered with regard to this future-possible mode of mobile entertainment. 5.7



Location-based Services



Recent research points to the possibility that location-based consumer services (LBS) will be some of the most valuable applications in operators’ repertoires, accounting for nearly 40% of data revenues in 2007 compared to practically nothing in 2002 (‘Location-based Applications to Thrive’, Arc Group, Aug 2002). It is suggested that the most popular location based services will include “Where’s my nearest…?” and “friend finder” type services. These services will enable users to know the whereabouts of friends and family, reportedly at anytime (‘LocatioNet Releases MMS Friend-Finder Application’, Wireless Software 2003). Location relevant news, sports results, weather, traffic and community services are also deemed to be important future markets. (‘Location-based Apps to Thrive’, Arc Group, Aug 2002).
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Figure 8: Europe trails behind Japan in the adoption of LBS. Source: Mobinet 2002 Unlike SMS, research has shown that LBS adoption is consistent across all end-user age segments, demonstrating the mass market potential for LBS as a consumer service offering (A.T. Kearney 2002) In this way LBS contrasts with mobile gaming where the main end-user age segment is likely to be the youth demographic (MobileYouth 2002). Location based services will be important in that the role they can play in triggering purchases of retail items and services. Mobile devices may favour transactions that are timely, simple and location-based, such as flowers and cinema tickets. It is suggested that this is because such items are frequently ‘impulse’ purchases, and the immediacy of mobile applications and services, and the capacity to use them ‘on the move’ favours such ‘whim’ purchases. However, this point needs further investigation to determine whether LBS services may actually be used to plan purchases rather than facilitate impulse buys. In contrast to the hype about LBS, Forrester projects that mobile phones will account for only 3% of total online retail sales in Europe by 2005, totalling 5.2 billion Euros (Forrester 2000). Consumer concerns over surveillance (given that LBS can locate not only where the local curry house is, but also where the mobile device user is) and mobile ‘spam’ (advertisements from local shops for example) may impact upon the take-up of LBS9 , particularly among young people. Uncertainty about users’ privacy, interoperability, services roaming and m-security have been highlighted by the Arc Group (2002). Such reluctance may also be related to the often clumsy user interface of mobile handsets, the intermittent connections that can provoke user frustration, and high data call charges. Contrary to the relatively optimistic scenarios often portrayed, some analysts maintain that location based services will not generate significant medium-term revenues and cannot be relied upon to sufficiently drive-up mobile data usage (‘Location-based Apps May Be Disappointing’ BWCS, March 2002), although the possibility of revenue generation through LBS based games may prove to be more popular. Indeed the Swedish developer It’s Alive have already launched a game called BotFighters 9



Based on work in progress, Moore, K (2002) ‘Mobile Devices, Location-based Services and The Use of Humour’, Versions of the Future in Relation to Mobile Telecommunications Technologies, August 2002.
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played from a mobile handset which incorporates information on a player’s physical location. The difficulty with conflicting views from wireless analysts about LBS (and possibly mobile entertainment related applications in general) is that it leaves wireless players with tough decisions about where to invest their money and time. Moreover it is apparent that there are a number of mobile entertainment applications that cannot be easily classified, such as Shazam (www.shazam.com) which straddles the supposed boundaries between mobile music and LBS. Shazam’s services comprise of the capacity to ‘tag’ a song that one hears on the radio, or in a public house for example, send it to Shazam to identify, who then returns the track/artist information via a text message. 5.7.1



Mobile Information Services: Information, Education and Entertainment



When offered a choice of three possible capabilities associated with 3G functionality, nearly half of the users surveyed by AT Kearney and the University of Cambridge (2002) wanted faster (mobile) Internet access to existing information and data services rather than more advanced services such as video, pictures and digital music. One could surmise from this that information services will be more important to consumers than entertainment services, but it is also possible that consumers are more familiar with information-based services (information-based SMS for example) and are yet to fully embrace the idea of entertainment-based services. Mobile news services can be used as an example of the importance of customer profiling. Mobile information and entertainment services should be highly personalised and appropriate to the end-user, particularly given the personalised nature of mobile devices (as opposed to a land-line serving a household for example). Different demographic groups are likely to desire diverse news services as detailed below. Demography



Alerts Young male & All male



News readers



Not necessarily



Success factor Mobile -news population Uptake



Personalisation Overwhelming majority/Majority Fast



Headlines Mainly between 25 & 45, male or female Yes



Articles in Full Mainly between 25 & 45, male or female, high income Yes



Personalisation/ business model Minority/ Majority



Format



Gradually



Free-



Minority Fast (within the considered niche)



Figure 9: Customer profile per mobile news family. Source: Andersen 2002 From a selection of internet services and transactions which included e-mail, news, travel, banking, purchasing and games, A.T Kearney and the University of Cambridge (2002) found that e-mail remained the most popular application in North America, Brazil, Japan and Asia. Europe proved to be the exception with ‘News’ being the most popular application. Customised ‘infotainment’ subscription rates in Europe are predicted to rise over the next 8 years.
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Figure 10: Source: ‘UMTS Map: 3G Service Forecasts’, UMTS Forum, 2001 It is clear that predictions can be based on conflicting definitions of what services will involve and are often called different names by different players-‘edutainment’ and ‘infotainment’ for example. This point also demonstrates that the notion of ‘mobile entertainment’ is reasonably flexible and may encompass services that could be thought of as ‘news’ or ‘information’; ‘news’ about celebrities for example, or ‘information’ about the latest film releases (with downloadable trailers). Such services, and those such as Shazam, mentioned above, alert us to the need to remain open-minded when demarcating the boundaries of mobile entertainment.



MGAIN IST-2001-38846 Mobile Entertainment Industry and Culture WP3 – Mobile Entertainment Concepts and Culture D3.1.1 Mobile Entertainment in Europe: Current State of the Art



Page 62 of 93 Made: 31.1.2003 Printed: 21.2.2003



6. CONSUMER BREAKDOWN The sections above offered an overview of current and projected developments in the mobile entertainment industry, mobile entertainment technologies, mobile entertainment markets and business models. However, the implementation and success of these essentially relies on the development of a substantial end-user market and its continued adoption and use of new technologies and services. This section, whilst dealing with mobile entertainment services mentioned above, concentrates wholly on the consumer perspective. Industry commentators hold conflicting views about the potential success of mobile entertainment technologies and services as the quotes below indicate, ‘The level of wireless technology take-up by consumers is approaching critical mass, and wireless service and content providers are looking for new products and services - as are their customers.’ (‘The Era of Wireless Entertainment Has Begun’, Accenture, March 2002) ‘Already there are signs that mobile entertainment services may not be the pot of gold at the end of the rainbow’ (‘Play Away: The Future of Mobile Entertainment’, BWCS 2002:12) With apparent disagreement about the potential of mobile entertainment, it is essential that the attitudes, expectations and behaviours of consumers are explored. Are consumers sceptical or enthusiastic with regard to current and potential mobile entertainment services? A brief overview of the areas of concern is given here. 6.1



Diffusion in the EU



Mobile phone penetration in Europe currently stands at more than 70%, with Japan at 54% and the US at 45% (www.FT.com, Sept 2002). In February 2002 in the UK for example, 73% of adults have and/or use a mobile phone (Oftel 2002:6). However, some analysts suggest that saturation point has been reached in most Western nations. Oftel (2002:6) report that for the first time, mobile usage among UK adults (age 15+) shows no growth, although 80% of UK homes currently have at least one mobile, a figure that has remained largely similar in recent quarters (Oftel 2002:6). Mobile subscriber growth in Europe is predicted to stagnate at around the 300 million mark for the foreseeable future (Analysys 2002). Mobile subscriber growth rates in 2002 stand at 6%, compared to 17% in 2001 and 53% in 2002. (Analysys 2002). 6.1.1



Consumers, Handsets and Upgrades



Analysts maintain that the arrival of the latest models, in particular handsets with colour screens and in-built cameras, will spur renewed growth in established markets such as Europe. Without sales of new models operators will be unable to sell their users new mobile entertainment services such as picture messaging (Gartner
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Dataquest 2002). The emergence of new features such as colour screens and polyphonic sound has brought opportunities for some Asian manufacturers such as Samsung, and new manufacturers such as Pogo, Telepong and Cybiko (who converge mobile phones with MP3, gameplay and e-mail), to gain market share in handset sales, over and above European firms such as Nokia. If mobile entertainment is to be widely used in Europe, consumers must be prepared to upgrade their handsets (Gartner Dataquest 2002). It is suggested that in ‘transition’ markets such as the UK, Germany, Italy and Australia, which are characterised by their high penetration rates, the decreasing age of the average subscriber, and an increasing focus on handset capabilities, there is evidence that upgrading is occurring. Handset manufacturers are seeking to maximise their revenues from renewals, upgrades and the introduction of value added services such as GPRS and picture messaging (mobileYouth 2002:20). Given the high penetration rates of pre-pay mobiles, particularly amongst the youth demographic, it might be assumed that upgrades would automatically occur as pre-pay customers convert to contracts. Yet there is evidence that this contract/handset upgrade does not happen as often as operators and manufacturers would hope (mobileYouth 2002:150). However investing in young pre-pay customers (and particularly encouraging pre-pay to contract ‘upgrades’) may build brand loyalty which can bring competitive advantage given the thus far low churn rate induced by value added services such as the mobile Internet and messaging (mobileYouth 2002:150). Member states vary in type and number of ‘Web-enabled mobile devices’ that allow the consumer to look at web pages on the move. (WAP is excluded due to how fast it is assumed it will be superseded). The table below shows that compared to the US, it would appear that in Europe mobiles are the most likely devices for mobile entertainment applications, at least in the mass-market. Europe plus US, Japan and S. Korea Ranked by 3G dominance in 2006



2002



2002



Total (m)



Mobile 3G % Mobile 2.5G PDAs, % consoles laptops% 79 7 14



2002



2002



2006



2006



Total (m)



Mobile 3G% Mobile 2.5G PDAs, % consoles laptops% 52 35 13



30.91



2006



2006



South Korea



16.46



Norway



0.37



54



25



21



2.11



37



51



12



Japan



42.48



4



80



16



81.47



33



53



14



Belgium



0.33



0



67



33



3.21



33



56



11



Cyprus



0.01



0



5



95



0.11



25



56



16



Slovakia



0.06



0



47



53



1.02



25



57



19



Malta



0.01



0



22



78



0.09



24



64



12



Iceland



0.02



0



60



40



0.11



22



63



15



Estonia



0.04



0



67



33



0.45



21



68



11



Sweden



0.44



21



41



38



3.27



20



64



15



Luxembourg



0.02



0



52



48



0.17



20



65



15



UK



2.51



17



48



35



20.69



17



67



16



Denmark



0.20



0



54



46



1.56



14



66



20



Slovenia



0.14



0



82



18



0.69



14



76



10



Hungary



0.24



0



62



38



3.48



13



75



11
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Europe plus US, Japan and S. Korea Ranked by 3G dominance in 2006



2002



2002



Total (m)



Mobile 3G % Mobile 2.5G PDAs, % consoles laptops% 0 52 48



2002



2002



2006



2006



Total (m)



Mobile 3G% Mobile 2.5G PDAs, % consoles laptops% 13 69 18



2.39



2006



2006



Switzerland



0.27



Germany



2.85



0



67



33



21.09



12



73



Ireland



0.05



0



51



49



0.9



12



82



6



Austria



0.33



0



54



46



2.51



12



69



19



Finland



0.2



0



55



45



1.79



11



74



15



Italy



2.1



0



60



40



18.07



11



75



14



Netherlands



0.62



5



51



44



5.15



11



72



17



France



1.84



0



63



37



14.73



11



73



16



Spain



1.38



0



53



47



11.73



10



72



19



Portugal



0.34



0



60



40



3.31



9



81



11



Poland



0.48



0



74



26



7.83



8



84



8



US



3.87



2



28



71



37.59



6



37



56



Latvia



0.04



0



68



32



0.39



6



78



16



Turkey



0.45



0



40



60



6.48



5



76



19



Greece



0.32



0



74



26



2.37



5



86



10



Czech Republic Bulgaria



0.18



0



33



67



3.03



3



82



14



0.06



0



46



54



0.59



2



74



24



Russia



0.40



0



68



32



16.58



1



92



7



Lithuania



0.04



0



76



24



0.71



0



94



15



Source: Figureseeq database (2002) ‘High speed Web-enabled mobile devices by type, 2002 and 2006’, www.teleconomy.com)



No European country (Bulgaria excluded) is expected to have more than 20 per cent of its web-enabled mobile devices in PDA, laptops or console form, at least in the period between 2002 and 2006. Bulgaria is expected to reach 24 per cent of webenabled devices in PDA, laptop or console form by 2006, which may be explained by the large socio-economic disparities between social groups in the ex-communist country. In 2002 only 2.5 per cent of nine million Bulgarians owned a mobile phone, 40 per cent of subscribers live in the capital Sofia, and mobiles remain a status symbol. With Bulgaria’s low penetration rate (unsurprising since the average teachers salary is US80 dollars whilst the price of a Mobifon and a Mobilik phone card with 40 minutes talk time is US125 dollars) it is likely that the majority of new adopters will buy low cost mobile phones and web-enabled devices will remain the privilege of the few that can afford any form of information communication technologies (Varbanov in Katz and Markus 2002: 126). 6.2



Demographic Breakdown



There are a number of disparities between European countries in terms of penetration rates, churn rates, number of 3G licences and their method of award, consumer adoption of 3G, network coverage and so on (BWCS Nov 2002). Countries also differ in terms of how they are performing with regard to ‘mobile internet’ technologies, with Denmark being rated second only to Hong Kong in the ITU Mobile Internet Economy Index (ITU Nov 2002). Alongside disparities between countries in relation
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to mobile entertainment, there are also demographic disparities within countries based on age and gender for example. 6.2.1



Age



One of the key difficulties when talking about age differentials in relation to mobile entertainment is the ways in which age boundaries are culturally specific. ‘Young people’ is a fluid term that sometimes is taken to include 16-24 year olds, and at other times is used to describe teenagers only. ‘Young people’ are not a homegenous group who are entirely defined by their age. However, for research and marketing purposes it can be helpful to divide ‘young people’ into more finely distinguished groups, for example: – The Child – Tweenies (i.e. 9-12 years old) – The Teenager – Young adulthood (which may include students for example) (MobileYouth 2002:92) There is a pervasive assumption that it will be ‘young people’ however defined that will drive the consumer demand for mobile entertainment services. Accenture embody this when they write: ‘It is time to get a grip on mobile commerce in the entertainment industry. It’s going to be huge, it is going to be consumer craze driven, and it is happening right now. And if you are over 30, chances are you just don’t get it’ (‘In Lieu of Interactive Skin’, Accenture, March 2002) This supposition results in a concentration on young people within the research literature and even in advertising campaigns as the quotes below demonstrate: –



73% of children surveyed (aged 10-17) used mobile phones. The large majority thought gaming was the key function of the phone, but 91% described current games as “average” or poor” (Accenture, March 2002)



–



Teenagers appear to be the most avid users of the mobile Internet, notably in markets where it is in an advanced state of development, such as the Republic of Korea and Japan…One challenge to telecom operators is that teenage users tend to spend less than older age groups…if teenagers are driving the market for the mobile Internet it may be because advertisers are ignoring other segments of the market (ITU press release, Nov 2002: 3)



Green (forthcoming) points out that as young people themselves negotiate the social meanings of different boundaries, certain uses of digital technologies come into play in this process of redefinition, often in seemingly contradictory directions (Green, forthcoming). Thus it is by no means assured that teenagers will take up new technologies and services such as ‘mobile entertainment’ just because they are young, nor is it guaranteed that they will continue to use them, or at least continue to use them for the same purposes in ‘the future’.
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However, age does remain an important demographic in terms of current and possible usage of mobile (entertainment) services. Age is, for example, highlighted as a significant factor in the use of SMS. (A.T Kearney and the University of Cambridge 2002). Younger customers remain the primary users of SMS, but over half of the 1934 age group now use SMS at least once a day. It is predicted that the growth in the SMS market will continue to come from the ‘prime’ 19-34 age group (A.T. Kearney and the University of Cambridge 2002), although within the European market significant growth potential is limited due to near saturation of usage. What do these figures and predictions mean for the uptake of MMS? It is argued that initial adoption will be slow until the majority of handsets become MMS–enabled. The early adopter age category (20-34 years old) is expected to represent a large proportion of the initial users of MMS, although by 2006, 15-19 year olds will constitute the bulk of MMS use in the larger markets, a predicted 71.2% of traffic in the UK in 2006 (Wireless World Forum 2002). % Users Interested in Applications
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Figure 11: Source: ‘The Future for Wireless Data’, Strategy Analytics, 2002



As the graph above demonstrates those under 25 years of age are more likely to be interested in mobile multimedia entertainment services than those over 25. Age has been linked 3G service preference, with older age groups preferring fast Internet access for existing data services over applications such as mobile music, pictures, and video (A.T. Kearney and the University of Cambridge 2002:2) Age is also a significant factor in the demographics of mobile gaming. A recent survey of 600 existing Orange France customers equipped with ExEn-enabled10 mobile handsets revealed that 78% of players were under 25 years of age, and 92% under 34 (IN-FUSIO/Orange Market Survey 2002) There is also a sizable body of academic work on young people and mobiles (see for example Harper and Taylor 2001, Eldridge and Grinter 2001, Kasesniemi and Rautianen 2002, Skog 2002) which can be exploited to deepen our understanding of the impact of age and generational differences on user expectations, attitudes and behaviours with respect to mobile entertainment. For example, in their paper on young people’s use of mobiles, Taylor and Harper (2001) maintain that one of the 10



Ex-En is IN-FUSIO’s download gaming engine.
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motivations for teenagers to use mobiles was to demonstrate, though the phone at a symbolic and functional level, their social networks and their status within that network. Through ethnographic methods they found the young participants utilised text messaging to ‘consolidate a community of peers and to differentiate themselves and their peers from others’ (Taylor and Harper 2001a). It is suggested that qualitative work could be a useful resource to handset manufacturers and content designers since it informs us of the imbued values that young people build around their mobile devices, information that can be drawn on in producing applications that support and encourage social network building and maintenance though technology (Taylor and Harper 2001b). 6.2.2



Gender



In-Fusio’s 2002 survey of 600 Ex-En wireless gamers reveals that despite a games catalogue with a strong male bias, the profile of the mobile games player is quite similar to that of the PC and console games market with the gender split of the players being 56 % cent male and 44% female (IN-FUSIO/Orange Market Survey 2002). This is compared with the gender divide suggested for online gamers in the USA as found by IDSA (2002). 54% of people who purchase console games are men and 46% are women (IDSA 2002). According to figures from the IDSA’s US survey, one-third of people on the Internet now play online games regularly. Male and female online gamers prefer different types of games, with female gamers favouring quiz, trivia and contests games, while male gamers select action games as their favourite type of online game. There are also gender differences in terms of usage of mobile applications such as SMS. Gender differences in SMS usage may be used as an indicator of the possible gender differences in future usage of EMS and MMS. In terms of functions that are deemed to be useful, female respondents are more likely to rate SMS more important than male respondents are (Skog 2002:262), whereas male respondents rate WAP as a more important function than female respondents (Skog 2002: 262). However the research that these figures are based upon only draw on samples of Norwegian teenagers. MobileYouth (2002) point out that SMS serves as a useful chat tool, with differences existing between the ways in which it is used by young males and by females. It is argued that boys tend to emphasise the non-personal whilst girls ‘love to gossip about their love lives-47% did so regularly’ (mobileYouth 2002:103). Further investigation is needed to produce a full understanding of the impact of gender on usage patterns of SMS, EMS and MMS, and other mobile entertainment applications. The impact of such gender demographics may be most keenly felt in terms of mobile entertainment marketing strategies, in that marketing to the youth demographic should be able to reflect such gender (and age) nuances. 6.2.3



SMS, EMS and MMS



Texting as a social phenomenon is relatively specific to youth. Whereas adults will use SMS but restrict its usage to convenience, younger people tend to view it as a credible form of communication. Usage of SMS by youth is well documented and
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research suggests that only 10% of SMS is being generated by adult users (Wireless World Forum 2002). Not only are significantly more numbers of young people using SMS, but they also generate more per sender. The sheer volume of SMS usage has alerted its potential to the wider industry. It may be one of the most credible ways of communicating directly to the youth demographic. However, there is no guarantee that young people will automatically adopt EMS and MMS practices with the same enthusiasm as they have with SMS. Initially MMS will only be seen in high-end models and on GPRS networks thus deterring the youth demographic. The mobileYouth report (2002:122) argues that full multimedia MMS is unlikely to take off in the youth market as a tool for everyday communication although it is possible that it will be successful in terms of event driven communication and marketing (MMS for birthdays, exam results days and so on). However the additional functionality of EMS and MMS will allow for greater ‘personalisation’ than is currently possible though SMS. Given the way in which ‘young people’ express themselves though the personalisation of their phones (Green forthcoming) using variable logos, ring tones, and facias, it is possible that EMS and even MMS will afford an even greater expression of ‘individuality’ than SMS though their image and animation capabilities, and thus become popular amongst the youth demographic. It is predicted that after 2004, SMS growth will start to level off, and revenues are projected to decline as MMS rises in popularity, as the image below demonstrates. Comparison of SMS and MMS volume in Key 16* Markets 2004/2006 99% 100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
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Figure 12: Figure Source: ‘MMS-The Big Picture’, Wireless World Forum, September 2002. Based on data from key 16 markets (Australia, Canada, Finland, France, Germany, Hong Kong, Ireland, Israel, Italy, Netherlands, Norway, Portugal, Spain, Sweden, United Kingdom and the USA)
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What are the key consumer trends predicted for SMS, EMS and MMS? Predictions for the uptake of MMS remain relatively conservative. Jupiter (Oct 2002) predicts that the premium mobile messaging market in Europe will surpass revenues for online advertising and will be worth 4.6 billion euros by 2006. Premium mobile messaging which includes SMS messages used for services such as stock alters, SMS games, and TV ties-ins (for example the recent ‘Pop Idol’ SMS voting service in the UK), also encompasses rich-media MMS messages that will let music videos and football highlights be sent peer-to-peer as well as business to consumer. Premium SMS would be for things like voting in TV games shows such as Big Brother whereas premium MMS is far more for content distribution. (Mark Mulligan, Jupiter Research, quoted in ‘Premium Messaging Tipped as a Top Earner’, 10th Oct 2002, www.enn.ie, p.1) While consumer spend on mobile messaging is predicted to reach €22.2 billion by 2005 only 18% of total revenues are expected to come from Multimedia Messaging Services (MMS). SMS messages are expected to continue to dominate messaging revenues for the next couple of years, with multi-media messages not becoming massmarket until 2005 (Jupiter Research 2002).
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Figure 13: Consumer Multi-media Messaging Services in Europe Source: ‘UMTS Map: 3G Service Forecasts’, UMTS Forum 2001



The graph above demonstrates that subscription rates for consumer MMS are predicted to rise over the next 8 years. It is vital to question what kinds of services end-users want and how much they would be willing to pay for it. SMS users may be a useful source of information on possible developments of MMS, although this approach should be treated with caution given the likelihood that MMS will be more expensive than SMS and may be used by a different age demographic (Feller, 2002). However as the chart below indicates, heavy SMS users may be more likely than lighter SMS users to pay for multimedia content.
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Figure 14: Source: ‘Preferred Multimedia Content Among SMS Users’, conVisual, April 2001 Figure 20 also shows that lighter SMS users are interested in information content as opposed to more ‘entertaining’ content. Data from NTT DoCoMo I-mode services offers a point of comparison to conVisual’s data above. I-Mode has around 3,000 official sites and more than 50,000 unofficial sites. Crucially the majority are entertainment orientated, with games and other entertainment content accounting for over 40 % of site visits, with downloads of ring tones and standby screens accounting for another 37 % (Screendigest 2002: 200). Whilst one must be aware of the different cultural contexts in Japan as compared to Europe, such figures indicate that entertainment, over ‘information’ may be the key revenue generator in the mobile consumer market. 6.3



Consumer take-up of WAP and 3G services



WAP has been largely deemed a failure in Europe, particularly by a scathing European press. This has principally been due to difficulties facing the end consumer which have included dropped calls, slow response rates, low level of content quality and packet charging which escalated costs. The mobile telephony industry holds out more hope for the roll-out of its 3G services. However, whilst 3G technology may seem promising, consumer scepticism about 3G may prove to be a sticking point for the industry. ‘61% of mobile phone owners in 15 countries11 are aware of third generation services but only 29% plan to upgrade to a 3G network. (A.T.Kearney and the University of Cambridge 2002).



11



The 15 countries where A.T.Kearney and the University of Cambridge conducted their research were; Australia, Brazil, Canada, China, France, Germany, Hong Kong, Italy, Japan, Korea, Singapore, Spain, Sweden, the UK and the USA. In June 2002, 6000 mobile users were surveyed.
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Clearly what consumers say they plan to do, and what they actually end up doing can be two quite different things, but initial reluctance to upgrade can be problematic for the mobile telephony industry as ‘critical mass’ takes longer to reach. Why are consumers seemingly reluctant to upgrade? Over 70% of survey respondents by A.T Kearney and the University of Cambridge (2002) said they had yet to access the Internet over their phones because they did not understand the total ‘user experience’. The pricing structure and content of such services are also factors that are preventing users from upgrading to 3G (A.T. Kearney and the University of Cambridge 2002). It may be that mobile users are increasingly cost-conscious regarding future as well as existing wireless data services, particularly since pricing structures can be confusing and not transparent at the time of use, or between networks. It is to be expected that an assimilation gap will develop meaning that the use of 3G services will be notably lower than the penetration rate of 3G phones. Usage patterns need to be fully understood before mobile entertainment services can reach their potential. How, for example do consumers justify expenditure on some mobile applications and not others, and how do these user practices vary according to demographic factors age, gender, business or personal use? 6.3.1



Mobile Gaming



Wireless gaming is a nascent market, but one that has attracted considerable attention. Consumers surveyed are sometimes sceptical about accessing interactive entertainment (i.e. playing games) via their mobile phones. In their survey of 1,285 European consumers who played PC, video and console games between April and June 2001, Schema (2002) found that 35% of gamers thought it was unlikely that they would play games on a mobile phone. The popularity of certain games integrated into phones such as Snake will remain hard to transfer to networked, over the counter and pay-per-play games.
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Figure 15: Source: Schema/Ipsos Survey, 2001
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Studies suggest that mobile gaming will have to cope more with a lack of time as a barrier to play rather than the price of games (IN-FUSIO 2002), particularly if mobile games are considered to be a compulsive purchase. Figure 19 (below), which shows a dip in weekday WAP traffic patterns during morning rush hour, challenges the assumption that users access mobile services during ‘downtime’ when travelling.



Figure 22: Current WAP Traffic Pattern (Vlachos 2002)



As the Wireless Application Protocol (WAP) experience has demonstrated, users desire fast and easy access to services in order for them to enjoy and repeat their enjoyment of a mobile service. The context in which gamers use wireless devices to play is important in terms of the possibilities of revenue generation for the mobile industry in Europe. Researching the social and environmental contexts in which people use their mobiles, and participate in mobile gaming is important for developers in terms of the kinds of games and game play that may best suit those contexts. It seems likely that consumers will have more time to play when at home than when walking around a public space, but if this is the case, then the mobile gaming device will be competing with other more ‘sophisticated’ gaming platforms such as the PlayStation 2. If regular gamers are attached to the quality of graphics and play possible on Game Boy Advance will they be willing to play on their mobiles, and if so, will this be instead of their GBAs or alongside them? Whilst the ‘hardcore’ gamer market is an increasingly lucrative one (especially where licences are concerned) it remains unclear about the motivation for casual gamers to engage in pay-to-play on their mobiles. 6.4



Cultural Contexts



Whilst statistics regarding the present and future possibilities of European mobile entertainment industry are vital, a fuller picture is produced if studies are made of the socio-cultural and economic context in which these activities do and will take place. This socio-cultural and economic context will shape, and ultimately be shaped by, technological, industry and consumption changes over the coming years. It is
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imperative that any consideration of mobile entertainment in the European context aims to understand as comprehensively as possible this environment, and the wider cultural contexts of Europe’s competitors; Asia-Pacific and the USA. To give an example of an attempt to tackle the question of cultural context, we suggest that the business and consumer models related to DoCoMo’s I-Mode could not simply be translated to Europe. The success of I-Mode does offer opportunities and lessons to be learnt in Europe, but must be filtered through an appreciation of the services’ sociocultural context. It is questionable whether I-Mode will be able to repeat its success story outside of Japan. Firstly I-Mode have complete control of the handset specifications within its domestic market. This situation will not be repeated in European and other markets. The content that has been so successful in Japan is predominately culturally specific and ‘would be bewildering to Europeans’ (Screendigest 2002:201), whilst there remain elements of the cHTML programming language that is at odds with European standards (Screendigest 2002:201). The I-mode example is indicative of the importance of gaining an understanding of the national cross-cultural contexts in which the European mobile entertainment industry must develop their technologies, services and applications. There are also a number of ‘wetware’ issues to consider when attempting to build a successful ME industry. These relate to consumer experiences, perceptions and expectations in relation to interactive electronic goods and mobile technologies, services and applications. The example of perceptions of mobile/electronic billing for mobile gaming is given below to demonstrate the way that such consumer issues may impact upon the development of the ME industry. If mobile gaming (messaging-based, web-based and downloadable) is to be a mobile entertainment revenue generator then secure and reliable billing and micro-billing systems must be in place before consumers can be persuaded to ‘pay to play’. ‘As consumers are apprehensive about making over-the-air payments with credit cards for mobile services, network operators will need to use billing-on-behalf-of-others (BOBO) techniques to collect revenues for content providers.’ (Frost and Sullivan, 2002). Without billing techniques that consumers have trust in and a clear understanding of, it seems unlikely that mobile gaming will become popular beyond ‘technophiles’ and early adopters. M-security is part of the context which impacts upon consumer take-up and spend patterns. In addition to fears about billing and fraud, there are some concerns over the abuse of mobile entertainment services. In Japan, mobile phone operators such as NTT DoCoMo have been asked to revise their data management methods after a number of women who accessed mobile sites offering dating services became subjected to extortion, robbery and even rape (‘Internet-capable mobile phone users increasing fast’, Oct 15th 2002, www.japantoday.com). As has been seen within fixed line e-commerce, technical issues surrounding security are in no way directly linked to the development of consumer trust (Rutter, 2001). 6.4.1



Free Content



Consumers in Europe are accustomed to free Internet content, which may influence attitudes to mobile content:
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‘Network operators will face an uphill challenge in getting consumers to pay for premium mobile content such as games. The Internet model is well engraved in consumer attitudes’ (Frost and Sullivan 2002). Only 10 % of Europeans will have paid for online content by the end of 2002, and 40% of Europeans would not consider paying for online content in the future. (‘Europeans Don’t Want to Pay for Online Content’ Jupiter Media Survey Oct 2002, www.nua.com/surveys/). These quotes reflect the concern within the industry and amongst industry analysts about the ultimate viability of pay-for-content on mobile devices. However these concerns rest on the direct translation of experiences and data drawn from the Internet sphere that do not necessarily apply to the mobile entertainment arena. In attempting to gauge the potential popularity of mobile content there are other factors to consider quite aside from the historical precedents in European fixed Internet based consumption patterns. It is possible that due to the mobility aspect of mobile entertainment services, and the immediacy and high relevancy of the content that the consumer can access, they may be more willing to pay for mobile content than they are to pay for PC-based Internet content. Mobile devices, in contrast with desk-based PCs are personalised technologies in that they are attached to a person and are often highly visible when that person is in public spaces. Personalization, sometimes referred to as customisation, involves making a product or service more responsive to the unique, individual preferences of each user (Green et al 2000). For example mobile ring tones and screen logos have proved popular, particularly amongst the youth demographic, perhaps due to their highly personalised nature (you decide which ring tone to have on your mobile) and their simultaneously socially symbolic nature (as ring tones can be used to demonstrate one’s social affiliations through music tastes). The willingness to pay for screen logos on mobile phones is in stark contrast to the unwillingness to pay for screensavers on desk-based PCs. Personalisation may be key to encouraging the adoption of mobile entertainment services (Schnicke 2002).
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Figure 163: Source: ‘Mobile Content on the Rampage’ Jupiter Communications, Jan 2002



If personalization in mobile entertainment content continues and becomes more successful, and the barriers such as confusing billing systems are overcome, it may be that the predictions shown in Figure 22 will come to fruition, with mobile content proving more popular (and consumers proving to be more willing to pay for it) than Internet content. 6.4.2



The Fickle Consumer



Mobile entertainment must be entertaining. This seems obvious but given that consumer tastes for entertainment are fickle, content providers are aiming to discover, and create, what is ‘hot’ today. The cultural context of mobile entertainment includes this concern with creativity, trends and catchiness. (‘In Lieu of Interactive Skin: Getting a grip on mobile commerce in the entertainment industry’, Accenture, March 2002). How to find out about new WAP services,% 45
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Figure 24 : Source: Mobile Internet using Strand Consult Research, 2001



Mobiles, as pervasive and personalized devices, provide the opportunity for ‘viral’ applications-such as gaming, multi-person chat and interactive services. As
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experiences with WAP demonstrate, ‘word of mouth’ is important in marketing mobile entertainment services. 66% of the 600 mobile gamers surveyed by IN-FUSIO indicated that they regularly lend their phone to a relative to play games. This demonstrates the ‘viral’ nature of mobile games. The question is how this ‘viral’ and sociable element of mobile gaming and other mobile entertainment applications can be exploited by industry.
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If users choose to equip themselves with data-enabled devices, the challenge will be to persuade them to use commercial content-based data services on a regular basis. As the chart below shows, end-users equipped with WAP-enabled devices have not been willing to use the available applications or services simply because they exist and they have the necessary equipment to use these applications. 100 90 80
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Figure 25: Usage patterns of content-based services by end-users. (Source: BCG, November 2000, quoted in Andersen 2002.)



Users give a number of reasons why they are yet to use data content services on their enabled phones. Unsatisfying Features of Mobile Devices High Running Costs High Start Up Costs Slow Speed of Service Limited Content "I Don't Need It" Privacy/ Data Security Concerns Desired Services/Applications not Available Lack of Trustworthy Payment Options % of respondents
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Figure 26: Source: BCG, November 2000, quoted in Andersen 2002
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Figures 25 suggest that the quality of content and the payment levels that people are prepared to accept are the primary factors impacting upon the use of mobile data services and this may prove to be the case in terms of mobile entertainment applications and services also. 6.4.3



Convergence



Another issue with regards to consumers’ adoption is that of acceptance of convergence. Consumers and users have to be comfortable with the technology (hardware, software and network capabilities) that will enable them to take advantage of mobile entertainment offerings. Research has found that some consumers are reticent about the benefits of convergence. ‘For some there is the notion that “It’s overcomplicating the telephone at the moment”. This notion proved to be common in the research conducted. These concerns are important and should not be undermined but as users adjust to the new technologies available on the mobile so these concerns will diminish’ (Hulme and Peters 2001:2) This would mean that there may be a gap between the ownership of Internet enabled/3G devices and the consumption of the entertainment services available on them. It could also mean that if consumers remain reluctant to embrace one device that does ‘everything’ (that is a convergent device) then companies that do not wholly embrace the convergence model may benefit in the future. Usability concerns (i.e. ‘overloading’ a device with multiple applications) may diminish as mobiles increasingly come to be perceived as multi-purpose devices. On the other hand they may not. Research into mobile entertainment from the perspective of current and potential end-users must address these issues. 6.5



Conclusion



In order for the mobile industry to be successful a substantial end-user market needs to be created. For this to occur current (and potential) users of mobile devices need to be persuaded that the new applications and services on offer are useful and relevant to their lives. Consumer acceptance and trust in 3G technology, as well as the clarity of, and consumer trust in billing systems for these new and updated services needs to be built up. As the WAP experience has demonstrated it is vital that the mobile entertainment services on offer are fast and easy to access to avoid consumer frustration. An awareness of the cross-national (within Europe and between European and other markets such as Asia-Pacific) and cross-cultural contexts that current and potential consumers reside in is critical in order to adapt application and services to the needs and wishes of the relevant demographic groups. Age, gender, ethnicity and income differences impact upon the current experiences, perceptions and expectations of current and future-possible mobile entertainment technologies. It has been shown that whilst the youth demographic is by no means completely homogenous in their usage patterns (such as SMS usage patterns), there are differences between ‘young people’ and other age groupings. In order for the mobile entertainment industry to be successful a fuller comprehension of such demographic differentials is essential. It is possible that current uptake and usage patterns may be relevant in attempts to discern
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future consumer behaviours, as with the suggestion that heavy SMS users may be more interested in mobile entertainment services than light users. (conVisual 2001) It is argued that we need to be careful of translating experiences in other interactive digital contexts such as the Internet, and in other markets, such as the I-Mode success story in Japan, directly to the European mobile entertainment sphere. It has also been pointed out that ownership of web-enabled devices does not necessarily ensure that the consumer will use the services available. Understanding the social practices of personalisation and customisation (particularly amongst the youth demographic) of mobile devices, services and applications may prove central in guaranteeing the relevancy (and enjoyment) of mobile entertainment to consumers. To conclude, whilst a better understanding of the mobile user is being created as more research focuses on user experiences, perceptions and expectations, the picture we have of the user in relation to mobile entertainment remains sketchy (unsurprising perhaps given the nascent nature of many of the services). A combination of quantitative data (time use studies for example) and qualitative data (focus groups on mobile entertainment with diverse demographic groups) will improve this situation and will be vital for avoiding another WAP scenario, and for the success of the mobile entertainment industry in Europe.
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7. REGULATION Regulation of new industries enabled by new technologies can be complicated. It easily happens that legislators are not always fully aware of the concepts and culture associated with these new technologies. For example, the law regulating interactive electronic entertainment in Finland does not make a difference between a Nintendo GameBoy and a Nokia 5510, and as a result, it is actually illegal to import or sell mobile phones without age restrictions in Finland, assuming that they contain built in games like the Snake. In addition to undestanding the technologies regulated, striking a balance between industry’s and cosumers’ needs may became a challenge: While regulatory constraints may hinder the industry’s ability to develop innovative services and technologies, lack of regulation may result in abuse of the technologies developed, alienating potential users of the services. For example, due to widespread abuse of email and lack of efficient regulation, several organisations are implementing their own restrictions to incoming and outgoing messages, using automated systems to identify and block potential spam instead of delivering it. The convergence of telecommunications, broadcasting and the Internet may require reorganisation of the whole regulation infrastructure: While citizens access same content and services through various platforms, it is not practical to regulate each and every media and platform separately. For example, the same rules governing freedom of expression should be followed in different media. What is more, practices that have worked well for centralised one-way media like broadcasting and newspapers, do not always work with interactive networked media like mobile Internet. For example, making European Internet service providers legally responsible for the content of discussion groups would drive such services outside European Union borders and European regulation. 7.1



Consumer protection



Mobile services are an exceptional case for consumer protection, as the services and consumer transactions regularly cross international borders. A mobile entertainment service may be bought in one country, the service is produced in another country, and the client uses and pays for the service in a third country. Fortunately, the implementation of the Directive on e-Commerce (Directive 2000/31/EC) has clarified the situation in Europe. For example, due to the Directive, the U.K. regulatory body, Independent Committee for the Supervision of Standards of Telephone Information Services (ICSTIS) was able to fine and bar access to a Spanish and a German company providing child pornography phone services with misleading promotional material [ICTIS 2002].
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What is more, mobile service transactions are often small, and the client may not be motivated enough to pursue a complicated international reimbursement case in case the service paid for does not correspond with consumer’s expectations. National bodies like ICSTIS exist around Europe, supervising phone services, including mobile services in each particular country. But the position, stature and power of these national bodies differs from country to country. In some countries, like Scandinavia and France, the industry is regulated by governmental organisations, in some the industry practically regulates itself through trade bodies, like the Freiwillige Selbstkontrolle Telefonmehrwertdienste (FST) in Germany. This makes it difficult to both consumers and consumers to know, what regulations to follow and whom to turn to in case of problems. 7.2



Privacy



Mobile transactions, including mobile entertainment services generate a lot of personal information. For example, location data or purchase patterns may be considered extremely private matters that many consumers want to be protected from misuse. While the telecommunication traffic records are often protected by law, for example location information may not be as well guarded. And what do operators and service providers do with the profiles they create from consumers’ purchase patterns? Consumers may not be aware that this information is being collected and that it may have commercial value and may be exploited for example for marketing purposes. The Internet offers a good example of the harmful consequences of lack of coherent international privacy regulation: For years, personal information has been collected and exploited without consent of the people involved. Some individual countries have regulations that control, what information Internet service providers’ may or must collect from their clients, and what they can and must do with this information. But as long as there are countries where personal information like names, addresses and email-addresses are not protected, or where these regulations are not enforced, personal information in going to gathered and misused. When it comes to mobile services like entertainment, European consumers and service providers both must know, what information is being collected, and how this is information is to be used. 7.3



Protection from inappropriate content or marketing



Research firm Forrester [2001] predicts that 56% of European direct marketing companies will use text messaging as a marketing tool by 2003. In Europe, unsolicited mobile messaging may not become a major problem, as the sender pays for the messages. Nevertheless, for example in UK, ICSTIS has received hundreds of complaints about unwanted commercial messages. In Japan, where recipients rather than senders are charged for messages, such mobile spam is a much bigger problem, and it is often estimated that the majority of the 900 million daily messages, 98% by
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some accounts [Japan Internet report 2002], on the DoCoMo network are spam, consuming network resources and users’ time. The main problem is that there is no legislation or a regulatory framework in place to clarify what marketers can and cannot do in mobile networks. So the European Union has passed a Directive 2002/6S/EC on the Distance Marketing of Consumer Financial Services forcing marketers to get explicit permission from customers before sending e-mails or text messages for advertising purposes. The directive should be adopted in member states by the summer of next year. Minors are of particular concern, as marketers and content providers do not necessarily know the age of the person behind the mobile phone number. And as discussed in chapter 5, adult entertainment is becoming one of the major genres in mobile entertainment, and explicit promotional material has already been received by minors owning mobile phones. A European level (excluding Germany) age limit system is being adopted during spring 2003 for electronic games in cooperation with national regulatory organisations. This system will most likely include also mobile interactive entertainment. Netherlands Institute for Classification of Audio-visual Media (NICAM) will take care of the classification for the first three years, and the system is managed by the Interative Software Federation of Europe (ISFE). The system will cover both offline and online video and computer games and teaching reference CD-ROMs. The age limits to be implemented are 3, 7, 12, 16 and 18, but at least in Finland the age limits will be changed to accommodate local laws. In addition, games will be provided with content descriptors including fear, violence, sex, discrimination, drugs, and bad language. As the software publishers have to pay for the ISFE classification, the existing national systems will stay in use for time being. The problem is defining, what is inappropriate for children. The issue is very culture dependent. For example views concerning exposing children to nudity differ across Europe.
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