PAGE  
2

                                                     ABSTRACT

                          UMTS is one of the major new Third Generation mobile systems being developed within the framework which has been defined by the International Telecommunications Union (ITU) and known as IMT-2000. It has been the subject of intense world-wide efforts on research and development throughout the past decade. UMTS has the support of many major telecommunications operators and manufacturers because it represents a unique opportunity to create a mass market for highly personalized and user friendly mobile access to the Information Society. UMTS seeks to build on and extend the capability of today’s mobile, cordless and satellite technologies by providing increased capacity, data capability and a far greater range of services using an innovative radio access scheme and an enhanced, evolving core network.
                                 3rd generation (3G) wireless networks are expected to offer true wireless Internet services. These networks are designed for multimedia content, high data rates and packet data services. UMTS is one of the premier 3G wireless technologies that is gaining prominence and is predicted to dominate the global market. Future mobile communications systems will offer much more than just telephony and text messaging. Experts foresee mobile multimedia services playing a major role in our daily lives. Ushering in the new era will be radio standards such as UMTS backed with local mobile networks and digital radio services.
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1.   INTRODUCTION                                 

                                              The digitization of our private and working lives is one of the most radical changes to have taken place in recent times. Mobile telephony and the internet are lead technologies symbolizing a massive, epoch-making transformation. What a few years ago only gladdened the hearts of experts and oddball enthusiasts now reaches deep into people’s everyday lives across the planet. The mobile communication wave has engulfed us, gaining a level of acceptance and spreading at a pace that has exceeded even the most optimistic predictions. And things are only just beginning. While in some parts of the world mobile phone ownership is already close to saturation point, elsewhere – in China, for instance – there is still enormous market potential to tap into.

                                    Mobile communication no longer has the one-dimensional meaning of not being tied to individual locations for voice telephony. The billions of SMS short text messages being exchanged clearly point up a need for all-round connectivity. As a transmission standard of third generation (3G) mobile radio, UMTS will free us up from resource bottlenecks in network infrastructures, give us access anytime and anywhere to flexible voice, data, and video communication, and so generate added value through innovative services. A performance enhancement is in the offing that will lead to more convenience and greater efficiency. UMTS and the third mobile radio generation are in the process of establishing no more and no less than a new, mobile civilization able to liberate itself from the restrictions of time and space.

2. EXECUTIVE SUMMARY
2.1 UMTS FOR THE USER
                The world of communications is evolving at an exciting pace, driven by European successes such as GSM, and global phenomena such as the Internet. Leading-edge technologies and procompetitive policies are empowering citizens to an extent hitherto reserved to the realm of science-fiction.  Meeting complex and growing user demands as we enter into the 21st century is the major - and urgent - challenge for the European telecommunications industry. By harnessing excellence in cellular, terrestrial and satellite wideband technology, the Universal Mobile Telecommunications System (UMTS) will guarantee access, from simple voice telephony to high speed, high-quality multimedia services, regardless of physical location of the user. UMTS will be a mobile communications system that can offer significant user benefits including high-quality wireless multimedia services to a convergent network of fixed, cellular and satellite components. It will deliver information directly to users and provide them with access to new and innovative services and applications. It will offer mobile personalized communications to the mass market regardless of location, network or terminal used.

                              The markets for mobility and for fixed multimedia are already large and growing rapidly. Customers will want to combine mobility with multimedia, resulting in higher demand for bandwidth and creating a significant shift towards new data services. For Europe alone, this new market is estimated to be as large in 2005 as the whole mobile market is today, given appropriate political and regulatory environment.

            From a physical point of view, UMTS will comprise a new air interface and new radio components. The aim is to combine these in a modular way with new network components and components from pre-UMTS fixed and mobile networks, provided these have undergone the necessary evolutionary preparation. This approach will allow new entrants to establish UMTS networks and enable existing operators a smooth migration by re-using parts of their existing infrastructure to the maximum possible extent. For the user UMTS will provide adaptive multi-mode/multi-band terminals or terminals with a flexible air interface to enable world-wide roaming across locations and with second generation systems. Software download to terminals may offer additional flexibility. It is also a key enabler for convergence, and is considered an important building block in the construction of the Information Society. UMTS will play a key role by providing citizens with mobile access to advanced, higher quality, higher speed information and communication services than is possible from today’s mobile systems. The true innovation of UMTS is that it will provide a federation of services, both those existing and their extension, to meet the ever increasing demands and needs of users. Consequently, the business of UMTS represents a major investment opportunity for the telecommunications industry.

2.2   UMTS DEFINED
                 UMTS is a substantial advance over existing mobile communications systems. It is being  designed with flexibility in mind above all else – for users, network operators and service  developers and embodies many new and different concepts and technologies. The following figure   attempts to summarise some of the key elements and features which, all combined, seek to define the scope of UMTS
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2.3 GSM OPERATOR EVOLUTION TO 3G
                              GSM is the leading mobile cellular standard worldwide. There are over 400 GSM networks in service today, of which more than 110 offer GPRS packet-based services, with several more at trials stage. The introduction of GPRS is the revolution in mobile today, delivering the benefits of IP connectivity and ‘always-on’ service access for the user. This is a fast and cost effective strategy, supporting the first wave of Mobile Internet services. Users benefit from fast connection set-up – sending and receiving messages in an instant, using e-mail on the move, and always-on access to a host of applications and data sources. Operators have a chance to evaluate new business models, learn the lessons of new tariffing structures, and build new relationships with partners and customers. GPRS is a fully standardized global solution with open interfaces supporting GSM/EDGE and WCDMA standardized radio access protocols, ensuring all services, billing, security and roaming procedures deployed to support GSM-based GPRS will automatically also support WCDMA services.
                                   EDGE – Enhanced Data rates for Global Evolution, supports 3G services in-band. Conceived as the evolutionary steppingstone beyond GPRS, EDGE (sometimes referred to as EGPRS – Enhanced GPRS) offers data rates comparable with full mobility 3G within GSM operators’ existing spectrum allocations. In technical terms, EDGE incorporates improvements to the GSM radio interface with a new modulation scheme (8-PSK) delivering higher data rates, higher spectral efficiency, improved transmission performance and improved coverage. These improvements exploit the full benefits of GPRS developments in the core network, at incremental cost.  Deployments require the addition of new transceivers and, in some cases, base stations. This is an option in GSM operators’ ongoing network expansion activity. EDGE builds on GPRS to deliver three times the data rate compared with GPRS, as well as providing significant performance improvements, using a new modulation scheme (8-PSK), at incremental cost. 

                    All major telecommunications vendors have committed to producing WCDMA and EDGE, positioning EDGE and WCDMA as complementary technologies, to provide operators in all regions of the world with a single harmonized network, delivering optimum performance, coverage and flexibility at lowest cost. EDGE is initially being deployed by key players in North America who do not yet have access to additional spectrum and are therefore constrained by their current licenses and spectrum allocations. Full commercial launch is scheduled in several

US markets from 1H2003, and interest is also seen to be growing in European and Asian Pacific markets. Future EDGE enhancements include improved voice capacity, coverage and speech quality features. WCDMA (Wideband CDMA) represents the next step in the technology chain, delivering the full potential of 3G through its high data rate capabilities. WCDMA, which is used for UMTS systems, can handle simultaneous access to a variety of voice, data and video services. WCDMA is capable of delivering what people want at the speeds they need, and is the best choice of air interface technology for the 2 GHz band.
3. UMTS VISION
                                   We are moving into a new era of communications and information technology. Personal competitiveness in business relies more and more on increased personal productivity and responsiveness. Globalization of organizations and trade produces the need for multi-company virtual teams - a kind of “bonding” which was previously restricted to the physical proximity of the people involved. At the same time, the desire for freedom and leisure time in our personal lives is being invaded from many angles, not the least of which is the blending of one’s work and private life. The newest ingredient of the telecommunications systems - mobility - holds a high potential for bringing a happy balance to these seemingly conflicting business and personal lifestyle trends. 
                              The mobile networks now in place globally can deliver a part of this promise. However they cannot transmit video pictures and high speed data, which is a necessary condition for many  of the foreseen services. The next five years of innovation in the telecommunication industry will play an important part to enable a change in lifestyle and business which has many personal and economic benefits. Convergence of communications, information and entertainment content, consumer electronics and computing, as a result of advances in technology in areas such as multimedia computing, digital and interactive TV and the Internet, will lay the foundation for the development of an Information Society, in Europe as well as elsewhere. UMTS networks will provide enhanced easy access for everyone to public service databases and to other people, thus facilitating the trend towards flexible working practices, which could make a significant contribution to employment in the EU and globally.

                     The Universal Mobile Telecommunications System, UMTS, will take the personal communications user into the Information Society of the 21st century. It will deliver advanced information directly to people and provide them with access to new and innovative services. It will offer mobile personalised communications to the mass market regardless of location, network or terminal used.

3.1 UNIVERSAL ASPECTS OF UMTS
                         The goal of UMTS is to reach the mass market in order to satisfy consumer demands for personal mobile communications. This is highly dependent on the prices subscribers have to pay for the equipment and service usage.  Hence it is necessary to provide common standards to build a widely accepted framework where: a) low cost mass production for the manufacturers is made possible and b) open interfaces for the network operators, service and content providers are clearly defined. These standards should be globally established, in the context of ITU’s IMT-2000 standards, in order to allow the user easy service access all over the world, in particular to advanced wideband services, and in both public and private networks. UMTS will therefore offer ubiquitous services, i.e. service provision anywhere.

3.2 MOBILE ASPECTS OF UMTS
                         UMTS will cater for different kinds of mobility. Terminal mobility means that a user will be served while on the move, regardless of network boundaries. Personal mobility allows a user not to be restricted to a special terminal when wanting to access his or her services. Roaming based on a common smart card technology and the provisions of the Virtual Home Environment (VHE) are major aspects in this context. VHE means that the user will have the same interface and service environment regardless of location. Another issue here is the capability for a user to register for different services on different terminals. Service mobility means that a user can access his or her personalized services independently of the terminal and serving network.

3.3 TELECOMMUNICATIONS ASPECTS OF UMTS
                      Transparent services, i.e. the possibility to access the same services in different networks (e.g. fixed, mobile or satellite networks), are mainly seen from the user’s point of view. Transparency must be secured also in the pre-UMTS networks that are interconnected to UMTS .The universal accessibility of fixed and mobile networks as well as satellite and terrestrial networks will be an important feature. It will be made possible by multi-mode and multilane terminals.
                     Additionally convergence of telecommunications, computer technology and content provision will be the springboard for the UMTS enhanced services. Seamless service provision means that service provision should not be interrupted by the user’s movements between different networks. A key driver for UMTS is the increasing demand for multimedia services. Demand is also increasing for access to multiple types of media, often used in various combinations. Thus UMTS will need to provide both narrow and wideband services (e.g. voice, data, graphics, pictures and video), in combination, on demand and on the move. This flexibility needs to be economically delivered, with costs understood by the user.

3.4 SYSTEM ASPECTS OF  UMTS
        The system provides the means by which:
· Connections are made for users anywhere to obtain service; 
· Service providers can interconnect; 
· Billing and accounting functions are performed for all of the various  interests;
· Security is maintained; l the network is managed all in a cost-efficient and     spectrum-efficient manner.

                Service choice and flexibility should be offered to the UMTS user through a large variety of different service providers and network operators. The system shall offer users a simple and user-friendly access.                   
                        UMTS will offer the user the opportunity to design his or her own user profile (supported by service providers). The user profile, in connection with personalized user interfaces independent from the current serving network (e.g. VHE), should be the tool for his personalized service offerings. UMTS will provide mobile users with access to an exploding market of innovative and interactive services. Multimedia in terms of today’s and tomorrow’s Internet services, plus the independent use of different media components within the same session, are key features for UMTS. The integration of fixed and mobile networks, the convergence of some fixed and mobile services and of telecommunications and information technology will hence find its place in the rollout of UMTS.
4. TECHNOLOGY ASPECTS
               UMTS development will be strongly driven by the market and enabled by technology.Technology relevant for third generation systems such as UMTS will feature a significant step forward compared to second generation technologies, mainly in terms of advanced multimedia wideband capabilities. This technology aims at the integration of mobile and fixed networks providing global coverage and mobility in terms of terminals and services.New technology will have an impact on, inter alia, competition, cost vs. performance issues,terrestrial and satellite network integration aspects and the interfaces to be standardised.The new technology will also play a central role in the convergence of telecommunications and IT, encompassing multimedia and entertainment. The transition from second to third generation systems requires a careful phased approach. The UMTS technology is now under standardisation within the European Telecommunications Standards Institute (ETSI).Among enabling technologies, some of the most challenging are: software radio , multimedia and components. Advanced R&D projects within the EU research program ACTS and other co-operative research programs in these fields, carried out by industry and supported by public funding, are a key success factor for third generation systems. 
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4.2 COST  AND FLEXIBILITY
            Technology must enable flexible solutions allowing all of the UMTS market players to compete and offer customised solutions in an open, liberalised market. UMTS should meet the users’ expectations of advanced services, with a better service quality, wider coverage and seamless operation at low cost. The users should be able to chose between price and quality of service. The technology will stimulate and enable the offer of UMTS services at attractive prices. 

4.3 INTEGRATION
           Integration of fixed and mobile network standards and technology is a key attribute of UMTS which will enable truly personal communications to be delivered. It will ensure lower costs as well as providing wideband services which appear truly seamless to the user. Integration at a service level across different independent public and private operating environments is feasible, offering consistent business and personal customer services to the user wherever he roams.It may prove neither economic nor feasible to extend terrestrial telecommunications infrastructure into sparsely populated areas. Today, significant areas are still not covered by terrestrial cellular systems, and terrestrial UMTS is not likely to provide truly global coverage either. Satellite technology has the potential of providing global coverage and service from the first day and so it can play an important role as an extension of UMTS terrestrial coverage. Integration of the terrestrial and satellite components of UMTS is highly desirable to provide actual global coverage at least for a subset of UMTS services. Maximum commonalties between the terrestrial and satellite components of UMTS would also reduce the costs of the satcom terminals, thus making them more attractive.
4.4 CONVERGENCE
                          In our context, convergence can be defined as the trend towards the logical merger in a broad sense of the computer and telecommunications sectors, made possible by their common technological base, electronics. Convergence can impact several business areas at industry level (e.g. alliance of IT and telecommunication industries) and at technology level (same core technologies for IT and telecommunication equipment/infrastructures). A result of convergence which can impact service provision structures and organisations is the concept of Full Service Networking. This encompasses the offering of  telecommunication services over CATV infrastructures, “quasi” telecommunication services (voice/fax) over Internet and broadcast services on telecommunication networks (e.g. through ADSL techniques).

4.5 SECURITY AND PRIVACY
               The UMTS Forum considers that security and privacy are important aspects of the use of mobile services, and that they will become even more important in the wider scope of the UMTS services. These aspects must be studied further in parallel with the development of the UMTS system. Without the legal security of a Union-wide approach, lack of consumer confidence will certainly undermine the rapid development of the information society. The UMTS Market Forecast Study identifies as one of the key barriers for the UMTS market the “failure to resolve security issues and convince consumers that electronic commerce is secure”. Therefore the regulation providing general rules for adequate provision of security on and about individual data must also be applicable to UMTS.Furthermore, binding rules for network access required for lawful interception must be known well in advance so that the standard includes, for optional use, the necessary equipment specification. The same question had to be settled after the implementation of many of the GSM networks. 

4.6 SPECTRUM FOR UMTS
                 In 1992, the World Radio Conference identified the frequency bands 1885 - 2025 MHz and 2110-2200 MHz for future IMT-2000 systems. Of this the bands 1980 - 2010 MHz and 2170 - 2200 MHz were intended for the satellite part of these future systems. Europe and Japan have decided to implement the terrestrial part of UMTS (the UTRA air interface) in the paired bands 1920 - 1980 MHz and 2110 - 2170 MHz. Europe has also decided to implement UTRA in the unpaired bands 1900 - 1920 MHz and 2010 - 2025 MHz. In early 1998, the European Commission published the “EC Proposal for a European Parliament and Council decision on the Co-ordinated Introduction of UMTS” to ensure that EU member states undertake the appropriate steps to implement the European Radio Committee’s (ERC) Decision on spectrum. This, in combination with the existing Licensing Directive, will ensure UMTS services can commence in 2002. In the USA, In principle any licensee is free to implement any technology it chooses. Potential candidate bands for third generation technologies are the PCS bands, the WCS bands and parts of the UHF TV bands.
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4.7  TECHNOLOGIES AND APPLICATIONS
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5. MAJOR ADVANTAGES 
      5.1 EASE OF USE AND LOW COSTS
 Customers above all else want useful services, easy-to-use terminals and good value for money.This means that UMTS will offer:

· Services that are easy to use, and customizable in order to address individual users’ needs and preferences.

· Terminals and other”customer facing” equipment which allows easy access to these services.
· The user's costs for his or her UMTS service which are low enough to ensure a mass market - prices which are competitive.

  Similarly, a wide range of available terminals, with prices low enough to be affordable to the mass market, while supporting the advanced capabilities of UMTS.

     5.2 NEW AND BETTER SERVICES
                      Market studies show that speech will remain the dominant service up to the year 2005 for existing fixed and mobile telephone networks, including GSM. Users will demand low cost high quality speech from UMTS, however the opportunity for increased revenue over today's systems will come from offering advanced data and information services. Long term, industry forecasts for UMTS show a strongly growing multimedia subscriber base by the year 2010.

    5.3 FAST ACCESS
                       One factor which sets UMTS clearly above second generation mobile systems is its potential to support 2Mbit/s data rates for users from the outset. This capability, together with the inherent Internet Protocol (IP) support of UMTS, is a powerful combination to deliver interactive multimedia services as well as other new wideband applications such as video telephony and video conferencing. As the demand for user data rates increases in the long term, UMTS will be developed to support even higher data rates, perhaps one or two orders of magnitude greater (provided appropriate spectrum is allocated).

                       In later phases of UMTS development there will be a convergence with even higher data rate systems using mobile wireless Local Area Network (LAN) technologies (microwave or infrared) providing data rates of for example 155 Mbit/s in indoor environments. Packet transmission and data rate on demand

                               Most cellular systems in use today use circuit switched technology for wireless data transmission; however, UMTS integrates packet and circuit data transmission. Packet data over-the-air gives several benefits to users:

· virtual connectivity to the network at all times

· alternative ways of billing – for example pay-per-bit, per session or flat rate per month

· asymmetric bandwidth in the uplink and downlink – as demanded by many emerging data services where one link direction carries simple commands and the other carries the content rich, bandwidth intensive traffic (for example Web browsing or video transmission)

                                      UMTS is also being designed to offer data rate on demand, where the network reacts flexibly  to the user's demands, his or her profile and the current status of the network. The use of packet-oriented transport protocols such as Internet Protocol (IP) are being studied for UMTS  to enhance these abilities. Together, the combination of packet data and data rate on demand will remove technical barriers for the user and make operation of the system much cheaper – there will be no worries about how and when to connect to the network. Friendly and consistent service environment UMTS services are based on standardised service capabilities which are common throughout all UMTS user and radio environments. This means that a personal user will experience a consistent set of services even when he roams from his home network to other UMTS operators – a “Virtual Home Environment” (VHE). Users will always “feel” that they on their home

network, even when roaming. VHE will ensure the delivery of the service provider’s total environment, including for example a corporate user’s virtual work environment, independent of the user’s location or mode of access (satellite or terrestrial).

                                  VHE will also enable terminals to negotiate functionality with the visited network, possibly even downloading software so that it will provide “home-like” service, with full security, transparently across a mix of access and core networks. The ultimate goal is that all networks, signalling, connection, registration and any other technology should be invisible to the user, so that mobile multimedia services are simple, user-friendly and effective.

     5.4 MOBILITY AND COVERAGE
                             UMTS has been designed from the outset as a global system, comprising both terrestrial and global satellite components. Multi-mode terminals that are able to also operate via second generation systems such as  GSM 900 and 1800 will further extend the reach of many UMTS services. In the future, there are likely to be even more networks using these and other standards: the goal is to achieve truly personal communications, with terminals able to roam between these different networks. This means that a subscriber will be able to roam from a private network, into a picocellular/microcellular public network, then into a wide area macrocellular network (which may actually be a second generation network) and then to a satellite mobile network with minimal break in communication.
6.  LIMITATIONS
                       UMTS market studies have consistently assumed that 3G adoption will be slow in the early years and will  only be used by less than 30% of the worldwide mobile-subscriber base by 2010. Slow early adoption is to be expected for any new technology,  especially one that requires new end user behaviour and the forging of new  business relationships. Users attracted to  3G  networks will – almost by definition – be mobile data users. These studies show  that:   
· Complex services will take time to develop and services will be adopted slowly through  2005 in the developed countries.

· Many countries in the developing world  will not adopt any 3G services until late in the decade.

· Issues involving handsets and 3Gservice delivery are short-term and  resolvable and will not affect the longer-term viability of 3G services.
· The demand for 3G mobile data services is real. Consumers and business  users have consistently demonstrated strong interest in trying new services that combine mobility with content and personalisation.

· The challenge is to create compelling services that take advantage of the  promise of 3G technology and provide a satisfactory end-user experience 
· One of the main concerns about 3G is that due to high speed of the frequency, it will experience severe interference from multipath secondary signals reflecting off other objects.New standards will need to be developed for use in 3G.The key technological challenges that are shaping the future of mobile networks fall into two main areas 
· Evolution of the air interface to make more efficient use of the available spectrum and provide higher bitrates.

· Multi-standard heterogeneous network architectures.

7. Requirements for Successful GPRS and UMTS Terminals
       7.1  A COMMON PLATFORM
                   To ensure cost-efficient production, whilst safeguarding the investments in the development over the long term, the use of a common basic platform for differing models of handsets presents an ideal solution.

       7.2 DYNAMIC PROGRAM LOADING IN REAL-TIME
                    The ability to update the software inside the telephone at any time is the key feature of 3G, thus providing manufacturers and end users with higher flexibility.
       7.3 TRANSPARENCY IN DISTRIBUTED SYSTEMS
                    A 3G terminal is a typical multiprocessor design in which the application programs can run more efficiently due to the processor operations being distributed over CPUs and DSPs. The use of one standardized real-time operating system that supports both general purpose CPUs and DSPs allows the software to be used repeatedly in different hardware configurations.
       7.4 MINIMUM POWER CONSUMPTION
                     A long standby and operating time rank amongst the main factors for the success of mobile terminals. In spite of their minimum power demand, CPUs and DSPs should be operated, whenever possible, at the lowest possible frequency. The mobile applications should also reduce power usage.
       7.5 COST-EFFICIENT USE OF MEMORY
                     Saving memory is probably the most significant cost saving factor for a 3G handset. To compensate for limited memory, the demands on the handset software, particularly the platform software, rise. The operating system itself has to be compact, modular and highly configurable. It should consist of several modules that can be included or excluded depending on the required functionality.
       7.6 ADVANCED MOBILE GAMING
             It will be one of the key success factors, and sophisticated, reliable technologies for mobile gaming are of great importance.

                                                 CONCLUSION

                                             The essence of UMTS is to enable a new end-user proposition which provides ubiquity and universality of services, and which cost effectively accommodates the shift over the coming decade from real-time voice to data and multimedia services, requiring higher bandwidth. Third generation systems, regulation and spectrum licensing economics must accommodate and enable a new cost profile to meet the emerging user demand. UMTS technology will play a major role in realising the convergence of the telecom, IT and broadcasting domains. Within the telecommunications field, UMTS will support the integration of existing and new, fixed, mobile, public and private services. It will represent a federation of telecommunications networks and technologies rather than the creation of a separate, isolated system.
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                                             GLOSSARY 

· 3GPP                            Third Generation Partnership Project

· MRP                             Market Representation Partner

· GSA                              Global Mobile Suppliers Association

· MWIF                           Mobile Wireless Internet Forum

· 3G.IP                            Third Generation IP Forum

· UWCC                         Universal Wireless Communications Consortium

· ANSI                            American National Standardization Institute

· PSTN                            Public Services Telephone Network

· GERAN                       GSM/EDGE Radio Access Network

· UTRAN                       Universal Terrestrial Radio Access Network

· TDMA                         Time Division Multiple Access

· IP                                  Internet Protocol

· WIN                             Wireless Intelligent Network

· EDGE                           Enhanced Date rates for GSM Evolution

· W-CDMA                    Wideband Code Division Multiple Access

· API                               Applications Programming Interface

· BER                             Bit Error Rates

· ERC                             European Radio Committee

· ETSI                            European Telecommunications Standards Institute

· GPRS                          General Packet Radio Service

· IETF                            Internet Engineering Task Force

· IN                                 Intelligent Network

· IP                                  Internet Protocol

· ITU                              International Telecommunications Union

· LAN                             Local Area Network

· MoU                             Memorandum of Understanding

· QoS                              Quality of Service

· SIM                              Subscriber Identity Module

· UMTS                           Universal Mobile Telecommunications System

· UTRA                           UMTS Terrestrial Radio Access

· VHE                            Virtual Home Environment

· WAP                           Wireless Application Protocol
· RAN                             Radio Access Network
