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Mobile devices and communication are ubiquitous in Europe, the penetration of mobile telephones is nearly (or in some cases is above) 100% in all developed countries. Current devices and technology extends the scope of mobile usage and communication far wider than speech and short text messages (SMS). Young people have been grown up with these type of devices and use them as naturally as older people use for example television. Mobile phones -- usually equipped with cutting edge technology -- are inherent parts of practically all spheres of their everyday life.

While in 2000 there were significant differences in mobile penetration and the pattern and speed of expansion between Eastern and Western European countries, today these differences tend to disappear, e. g., the mobile penetration is around or above 100% in all CallDysc Project partner countries (Bulgaria, Hungary, Poland, Sweden and UK -- Romania is the only exception where this number is 80,5%). It can not be stated that mobile markets of these countries would be alike, but today the differences between them can be found rather in the use of third generation mobile technology, in the advancement and scope of mobile delivered content, and in how developed are the devices that typical users can access. On the other hand -- as in this report will be shown -- advanced technologies are accessible in each partner countries, and the rate of 3G users is also constantly growing in each, as well as the amount of available mobile applications and content. As the deployment of new generation technologies is increasing, it can be predicted that traditional use of mobile telephones (speech and SMS)  is supplemented by new types of usage methods associated with content consumption and production (i. e., entertainment, business and education).

In this report mobile markets and consumer environment of six countries: Bulgaria, Hungary, Poland, Romania, Sweden, and the United Kingdom, participating in Collaborative Additional Language E-learning for Dyslexic Pupils (CallDysc) project are reviewed. Special attention is paid to the availability, regulatory issues (legislation), and usage patterns of 3G technology -- as the basis of an advanced integrated m-learning solution addressed by CallDysc project -- in the six partner countries, in order to give a full picture about the consumer and provider environment in which the planned solution arrives.


Current trends of mobile content, applications and devices in the context of m-learning

The category of "mobile content and applications" covers a wide range of services provided either by the wireless network operator companies (like Vodafone Live! and OrangeWorld in several countries), or by other providers, i. e. Mobile Virtual Network Operators (MVNO -- an organization that provides mobile telephony services to its customers, but does not have allocation of spectrum). Popular mobile content includes services that are connected to mobile device use (downloading ring tones, operator logos, etc.), entertainment related content (games, music, motion pictures, TV), and commercial services (mobile banking, brokerage, shopping, reservation systems, etc).

As third generation services and platforms are entered to the mobile market of European countries, and the acceptance and popularity of such services tends to be increasing, it seems likely that usage patterns of mobile devices will be altered as well. In line with the increase of penetration of devices which support 3G enabled data services, a prediction can be made that handheld devices will be used for not only the "traditional" purposes (i. e. voice and text messaging) but also for information search, consumption, and production by several social groups, especially the "digital native" young people. Current trend shows that the killer applications attracting users to mobile information services are entertainment related products (e. g. downloadable games, music, video, etc.), but once consumers experience the advantages of reaching content on the move, it can be predicted, that they also start experimenting with practical applications (e. g. banking, shopping, or carry out learning related activities).

Besides pedagogical aspects the success of mobile learning applications depends on several technical factors. Devices with appropriate display, memory and mobile internet technology are crucial in being able to access mobile (learning) content in a convenient manner. Deploying technologies that assists collaborative, participative learning (i. e., technologies that support communication, collaboration, creative participation) is of the same importance. How these conditions can be addressed in the context of using mobile phones for learning is summarized below.

Mobile 2.0

Mobile devices are not only applicable for the consumption of information, data and content provided by MNOs, MNVOs or other either profit oriented or non-profit, but "centralized" content producers. Current web trends, i.e. web 2.0, the second generation of web based communication and communities is social by nature, facilitates collaboration and content sharing between users. In the web 2.0 era users are no longer only consumers of previously edited data, but they also create and share their own (blogs, photo sharing, personal web spaces, etc.), often in collaboration with others (communal blogs, wikis, etc). All this is made possible by easy-to-use CMS-like applications that allow anyone without web programming skills to be a publisher (blog- and wiki engines, social networking applications).

In line with these web trends current mobile devices are also used for creating and sharing content (text, or mobile-recorded photos, movies, or speech) with others. Mobile devices are already extensively used among web 2.0 enthusiasts: most popular social web applications (e. g., blog engines, social networking systems) support content upload via these types of devices. Blogging even has a "subtype" called "moblogging", but most types of web 2.0 applications can be used by mobile devices. Content creation, -sharing and collaboration via mobile devices is often referred as Mobile 2.0. These features are especially important in the context of learning -- regarding m-learning as a subtype of e-learning in which collaboration between learners (consequently applications that support collaborative learning) is taken as the critical factor of success.

Using mobile phone's features in education and learning 

Besides advanced data transmission methods, devices equipped with appropriate features are also needed for in order to get delivered mobile content usable, and this is especially important in the case of mobile learning in which attention is a key factor. The features of currently prevailing mobile phones not only fit these requirements but some of their features can even enhance the learning process by adding the creativity factor to it: the recording (voice, pictures, movies) function of the devices opens up great opportunities in education.

To review how mobile devices can be utilized in education the best is to consider the capabilities that phones in use today possess, and to see what each capability brings us. With half a billion mobile phones sold each year, the devices are hotbeds of feature innovation—the major features being voice, short messaging service (SMS), graphics, user-controlled operating systems, downloadables, browsers, camera functions (still and video), and geopositioning — with new features such as fingerprint readers, sensors, and voice recognition being added every day. In addition, optional hardware and software accessories are available as both input mechanisms (e.g., thumb keyboards and styli) and optional output systems (e.g., plug-in screens and headphones). 

"Traditional" features: Voice and SMS 
Voice and short text messages, the most typical and traditional uses of mobile phones, can be used for educational purposes. They provide prompt connection to educators and fellow students. An immediate advantage of voice-based learning is that we know it works — for millennia it was the only type of learning humans had. While some adults new to digital technology may have a difficult time with, and even question the value of, non-face-to-face voice communication for learning, virtual relationships are now second nature to students, and often preferred. 


SMS is especially popular among young people in Europe. Short text messages, which can be written quickly, even in a pocket (especially with predictive text), offer specific learning opportunities. Currently, SMS messages provide timely "learning" reminders and encouragement for people trying to change their behavior (e.g., for someone who wants to quit smoking). SMS is also the technology used for voting on several television shows. Marketers use SMS for informational quizzes about subjects of interest to young people, such as movie and television stars. All these features have strong educational potential: SMS can be used to conduct quizzes or spelling or math tests, to poll students' opinions, to make learners aware of current events for class discussion, and even to tutor students.  

Graphic Displays 

Every mobile phone has some kind of graphic display, even if it shows only the signal and battery strength and the name and/or number of a contact. Most new mobile phones come with far more graphic power than that — they typically sport bright colour screens that can crisply display words, pictures, and animation. Many of these screens have resolutions of 320 × 240 pixels—half the screen size of the standard computer of not too long ago—and higher. They present thousands of colours and even three-dimensional images and holograms. 

Such high-resolution screens allow for meaningful amounts of text to be displayed, either paragraph by paragraph or one quickly flashed word at a time, known as RSVP—rapid serial visual presentation— with the user setting (and generally greatly increasing) his or her own reading speed.  

Better graphic displays also mean that text can be accompanied by pictures and animation (and, of course, sound—it is a phone). Many schools are currently using computers and handheld devices for animations in subjects such as anatomy and forensics. Mobile phones can replace these handheld devices, especially given that many of the animations are in Flash, which currently runs on many mobile phones and eventually will run on all of them. Macromedia already offers what it calls "flash lite" applications, including one for learning sign language. 

It follows that in many cases, mobile phones will be able to replace textbooks, the limited screen size of the phones being, even can be positive constraint that forces publishers to rethink their design and logic for maximum effectiveness, rather than just add pages. 

Downloadable Programs 

Now that mobile phones have memories (or memory card slots) that accept downloaded programs and content, new learning solutions can be introduced. Mobile phone users can access versions of the same kinds of tools and teaching programs available on personal computers, and, given that the phones are communications devices, use the tools for collaboration in new and interesting ways. All manner of applications combining elements of voice, text, graphics, and even specially designed spreadsheets and word processors can be downloaded to phones, with additional content added as needed. Other tools currently available for download include browsers, fax senders, programming languages, and even an application that gives you access to your desktop computer. This capacity can be utilized many ways for any type of downloadable learning connected material.

Internet Browsers 

Internet browsers are now being built into a growing number of mobile phones, especially those that use the faster third-generation protocol (3G). Sites and options designed specifically for Web-enabled mobile phones are becoming more and more numerous. Having a browser in the mobile phone puts a dictionary, thesaurus, and encyclopaedia into the hands of every student. It gives them instant access to search engines, turning their mobile phones into research tools. New mobile internet browsers (like free Opera Mini for instance) offer simple access to even those web-pages that are not optimized for mobile phones. This way a mobile device can be used for the reach of almost any web-based educational, scientific material. As mobile 2.0. applications are accessible, effective "mobile" collaboration becomes possible.
Cameras and Video Clips 

Millions of camera and video phones (capable of taking and sending photos and short video clips) are sold worldwide, and in many places such phones are already accepted as the norm. Educationally — once students learn that privacy concerns are as important here as anywhere else — they promise enormous advantages. In class, mobile phones with cameras provide possible tools for scientific data collection, documentation, and visual journalism, allowing students to gather evidence, collect and classify images, and follow progressions over time. Creative mobile phone photos can inspire students' creative writing via caption or story contests. Phones can be placed in various places and operated remotely, allowing observations that would be impossible in person. Students can literally see what is going on around the world, including, potentially, learning activities in the classrooms of other countries.
Video recording capacity extends the phone's learning possibilities even farther, into television journalism (most TV news clips are less than 30 seconds) as well as creative movie-making. An excellent educational use of short video clips would be modelling effective and ineffective behaviours relating to ethics, negotiation, and other subjects. 


Third generation mobile technology (3G), mobile data services

3G is third-generation technology in the context of mobile phone standards. The introduction of 3G services within Europe began in early 2003. 

The most significant feature offered by third generation (3G) mobile technologies is the capacity to support greater numbers of voice and data for  customers — especially in urban centres — as well as higher data rates at lower incremental cost than 2G. The services associated with 3G provide the ability to transfer simultaneously both voice data — a telephone call —, and non-voice data — such as, downloading information (web browsing), exchanging email, instant messaging (IM), and video telephony. The spread of 3G technology allows mobile content (e. g. m-learning applications) production, transmission, and consumption to become widely used and accepted.

Though data shows that the current 3G penetration in Europe is rather law even in the most developed countries, the tendency (rate of growth) predicts that the number of users will be multiplied (see table 14: Growth of 3G penetration in partner countries (September 2004-December 2006), pp 16). Due to mobile market competition network operators endeavour to transmit attractive content (music, TV, etc.), and make efforts to monetize 3G networks.

Parallelly given the fact, that mobile devices are ubiquitous in Europe -- the penetration of mobile telephones is around 100% in all developed countries, and also the increase of penetration of devices which support 3G enabled data services, a prediction can be made that handheld devices will be used for information search, consumption, and production by several social groups.



2006 state of wireless market in the partner countries: mobile providers, penetration, services and conditions



Bulgaria

Wireless Market Overview

The mobile market is dominated by two operators. A third operator is owned by the national incumbent and launched GSM services in November 2005. The latest GSM operator, which hopes to acquire a 25% market share in the long term, led the two established mobile operators into rapid price competition, a trend which is expected to continue as the maturing subscriber market means that any growth in subscriber numbers will be largely due to poaching subscribers from other operators. Rising tariffs for local fixed-line services due to tariff rebalancing will have a positive effect on mobile take up and usage, as the price difference between the two services will becomes increasingly smaller. Future ARPU growth will largely be based on encouraging the significant number of prepaid users to migrate to post-plans and encouraging take up and usage of mobile data, content and application services.
Mobile data services have been available for some time although revenue from such services is predominantly from mobile messaging. However this scenario could change following the 2006 launch of mobile content platforms Vodafone Live! and imode by MobilTel and GloBul respectively. The introduction and take up of such services should be made easier by the fact that the respective major shareholders of each operator have experience in implementing and marketing the mobile content platform in other countries. Take up of such services will be largely dependent on
how well the mobile content is priced as well as the penetration of capable handsets among those who wish to use such services.

With the controversy over the award of a wireless licence to BTC now water under the bridge, the Bulgarian wireless market has now begun to look like a truly competitive arena. BTC launched its trial network in Sofia in November 2004, revealing that it planned to invest BGL400 million over a two-year period and had pencilled in April 2005 for a commercial launch. In January 2005 the CRC gave the green light for BTC to differentiate its mobile and fixed operations and form a new wholly owned subsidiary, BTC Mobile. In May 2005 the cellco was awarded an UMTS licence, and the following month it signed interconnection contracts with its two rivals. In late August it revealed its chosen brand name, VivaTel, and on 5 November, some seven months behind schedule, the service finally got off the ground. With two long established network operators to compete with, BTC's strategy has been based on offering the lowest prices. Promises to deliver call tariffs of up to 20% less than either MobiTel's or Cosmo Bulgaria's, however, prompted both rivals to assess their own prices, so that BTC's differential is now actually much lower. Nonetheless, thanks to a highly publicised marketing push, at launch the cellco claimed 10,000 subscribers, a figure which had risen to more than 100,000 at the end of December 2005. On 22 January 2006 the company celebrated signing up its 250,000th customer, giving it around 2% of the market and by the end of 2006 its share of the market had jumped to 8.5%, a figure it hopes to double by end-2007.
Following the regulator's announcement that it would sell three 20-year UMTS licences during March/April 2005, there were several expressions of interest in the concessions, not only from the domestic 2G players but also from UK-registered First Place (acting on behalf of industry investors First Place International Resources) and a Turkish consortium of Koc Holding and Turk Telekom. In the event all three local cellcos won concessions, with MobilTel taking the premium Class A licence.


Third generation mobile (3G)

Two of the three players launched 3G services in 2006. 
MobilTel launched a pilot network with full coverage of Sofia in September 2005. The network is being used to offer high-speed mobile services such as video streaming and wireless broadband access. MobilTel launched commercial 3G and High-Speed Downlink Packet Access (HSDPA) services in March 2006 in Sofia. HSDPA services were launched with a data speed of 1.8Gb/s and by July 2006 approximately 20Gb of data was being transferred through the HSDPA network per day. 
MobilTel claims the widest 3G coverage to date, having installed infrastructure in Sofia, Varna, Burgas, Plovdiv and a number of Black Sea tourist resorts. It is also the first to make the transition to HSDPA, though its rival is likely to follow suit in 2007.
MobilTel was followed by Cosmo (GloBul) which launched 3G service in September 2006 with availability in Sofia, Plovdiv, Varna and Burgas, resulting in 25% population coverage. The operator chose Ericsson and Huawei to deploy its WCDMA network.
Third player, BTC-owned VivaTel, is likely to launch W-CDMA based services in 3Q 2007.
High-Speed Downlink Packet Access (HSDPA) is an evolving telephony protocol. It is a packet-based data service in WCDMA downlink with data transmission up to 8-10 Mb/s over a 5MHz bandwidth in WCDMA downlink. Its standards were developed by the 3rd generation partnership project (3GPP). HSDPA is evolved from and is backward compatible with WCDMA systems. 


Facts and figures

Population 2005 (million): 7.74

Table 1
Growth of wireless penetration in Bulgaria (2000-2006)
	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Total Country Subscribers
	668,000     
	1,422,500 
	2,322,000 
	3,603,400 
	4,719,469 
	6,087,917 
	8,247,778 

	Yearly Rate of Growth (%)
	102.7   
	112.9 
	63.2 
	55.2 
	31.0 
	29.0 
	35.5 

	Wireless Penetration (%)
	8.2 
	17.5 
	29.5 
	46.1 
	60.7 
	78.6 
	106.5 




Wireless Network Operator Market Share
BTC Mobile (VivaTel) 8,49%
Cosmo Bulgaria (GloBul)  39,77%
MobilTel (MTel) 51,75%

Table 2
Wireless subscribers by operator in Bulgaria (Dec 2006)
	
	Total
	3G

	BTC Mobile (VivaTel)
	700,000 
	expected to be launched in 3Q 2007 

	Cosmo Bulgaria (GloBul)
	3,279,878 
	35,000 

	MobilTel (MTel) 
	4,267,900 
	60,000 




Hungary

Wireless Market Overview

Mobile penetration rates in Hungary approached saturation levels in 2006, topping 96 phones for every 100 people by the end of the year, up from 92.4% in December 2005. Despite widespread predictions for a dramatic industry slowdown, the three incumbent operators — T-Mobile Hungary, Pannon, and Vodafone Hungary — collectively added around 389,781 net new additions in the year, on the back of 791,056 net growth in 2005, to lift the country total to 9.72 million by the start of 2007. Mobile number portability (MNP), which was introduced in May 2004, continues to play only a minor role in determining market share. According to figures published by the Hungarian telecoms regulator, the NHH, only 43,780 people ported their cellphone number in 2006, including 4,843 in December, raising the total number of lines switched since MNP was introduced to 142,692.
T-Mobile Hungary's mobile market share was broadly unchanged in 2006, although it still commanded a comfortable lead by the end of the year. The cellco had a market share of 45.6% by the start of January 2007, from 45% a year earlier, but claimed to control around 50%-54% of the corporate market — the most lucrative in terms of revenues — including 60%-65% of subscriptions at Hungary's biggest 500 companies. Second placed Pannon increased its market share from 32.4% to 34.1% in the same period, with most of its gains coming in the last quarter of the year. It added more than 80,000 new subscribers in November alone, beating rivals Vodafone and T-Mobile which signed up just 10,000 and 30,000 net new customers respectively. Vodafone meanwhile, ended the year with nearly 22% of the market, up marginally from 21.41% in December 2005.
Although its overall market share remained roughly static in 2006, T-Mobile says it improved its customer mix with the percentage of contract users reaching 34% of the total subscriber base by end-December, up from 31.4% a year earlier. However, average monthly revenue per user (ARPU) continues to drop, reaching EUR19 per month by the fourth quarter of 2006, down from EUR19.6 in Q4 2005 and EUR21 in December 2004. Moreover churn rates are rising: average monthly churn climbed from 1.3% in the first quarter of 2006 to 1.6% by the fourth, as T-Mobile struggled to compete in an increasingly competitive 2G market where Pannon for one is looking to eat into the business end of the market with its MobiTrend brand.
With the threat to its traditional dominance in the 2G segment clear, T-Mobile's strategic focus has turned increasingly to 3G and specifically on efforts to improve its network coverage. The operator won the race to launch commercial UMTS services in Hungary when it introduced a full-blown service in August 2005. Having beaten its rivals to the punch it is now looking to extend 3G coverage to 45%-50% of the population by end-2007, up from roughly 30% at the start of the year, and is also keen to exploit the higher end market in terms of data-usage, launching the country's first high speed mobile internet service based on HSDPA technology in May 2006. The service, which offers theoretical downstream transmission speeds of up to 1.5Mbps, was available in Budapest at launch, and had been expanded to 23 cities by the end of the year.
Pannon was not far behind T-Mobile when it introduced its own 3G mobile service in October 2005, offering free video calls until the end of the year as an incentive. At launch the new network was only available in the central districts of Budapest, but covered the majority of the capital by the end of the year. Since then Pannon has upped its game, and by end-December 2006 it claimed its EDGE/UMTS services were available to nearly 100% of the population. Like T-Mobile, Pannon's subscriber mix also improved in the twelve months to 31 December 2006. It too boosted the proportion of contract accounts in 2006 by around three percentage points to 38%. However, its blended monthly ARPU is falling in a competitive market, and stood at EUR18.6 at the end of the year, from EUR20.1 in December 2005. With fewer and fewer 2G users to chase, Pannon has targeted the SME segment in 2006 and saw success for its MobiTrend package which recorded its 100,000th customer in December 2006, up from 10,000 at the start of the year.


Third generation mobile (3G)

T-Mobile was first to market. In June it launched a pilot 3G network in Budapest and the following August rolled out commercial services in the city. It contracted Ericsson as the sole supplier for the rollout of its network in January 2005. In 2007 T-Mobile is focusing on promoting 3G and improving its network coverage to boost take-up. Its UMTS network had coverage of 28%-30% of the country at the start of that year, and is expected to rise to 45%-50% by end-2007.
Pannon rolled out commercial 3G services in October 2005. At launch the new network was only available in the central districts of Budapest, but covered the majority of the capital by the end of the year. Population coverage for mobile broadband services stood at 50% at the end-2005. In July 2006 Pannon revealed that it had expanded 3G network coverage to five new cities: Debrecen, Siófok and Tatabánya, Nyíregyháza and Kecskemét. Existing coverage is present in Budapest, Gyor, Szombathely, Székesfehérvár, Pécs, Szeged and Miskolc. It claims that its EDGE/W-CDMA network covered 85% of the population at the end of July. By end-December 2006 Pannon's EDGE/UMTS services were available to nearly 100% of the population.
While its rivals went full steam ahead into 3G in 2005, the country's smallest player Vodafone opted for a datacard-only launch ahead of a planned handset launch in early 2006. It was not until June 2006 though that it finally introduced a full blown service in the capital Budapest. Although the launch was almost nine months later than its domestic rivals, Vodafone is convinced its cautious approach will pay dividends in the long run.


Facts and Figures

Population 2005 (million): 10.09

Table 3
Growth of wireless penetration in Hungary (2000-2006)
	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Total Country Subscribers
	3,000,950     
	4,923,100 
	6,505,480 
	7,715,332 
	8,536,959 
	9,328,015 
	9,717,796 

	Yearly Rate of Growth (%)
	86.6   
	64.1 
	32.1 
	18.6 
	10.6 
	9.3 
	4.2 

	Wireless Penetration (%)
	29.9 
	48.3 
	64.0 
	76.2 
	84.8 
	92.5 
	96.3 




Wireless Network Operator Market Share
Pannon 32,45%
T-Mobile Hungary 45,60%
Vodafone Hungary 21,96%

Table 4
Wireless subscribers by operator in Hungary (Dec 2006)
	
	Total
	3G

	Pannon 
	3,153,000 
	30,000 

	T-Mobile Hungary 
	4,431,136 
	15,000 

	Vodafone Hungary 
	2,133,660 
	14,000 




Poland

Wireless Market Overview

The arrival of a much anticipated fourth player to the wireless arena failed to materialise in 2006, after P4 was forced to delay its launch until 1Q 2007 because it had fallen behind in obtaining the necessary consents needed to install its network equipment. As a result, an equilibrium was maintained in the market, with all three players — Polska Telefonia Cyfrowa (PTC), Orange Poland and Polkomtel — each accounting for roughly a third of the market at end September 2006. That said, PTC has seen its narrow lead on the market (38% at September 2004) disappear, with both its rivals appearing to have succeeded in attracting subscribers away.
Much lip-service has been paid by the regulator as to the benefits to the consumer of mobile virtual network operators (MVNOs), but at the time of writing (November 2006) not a single such operation had launched, despite UKE having registered 102 interested companies. The delay has been caused by the stalling tactics of the three incumbents, which have proven to be extremely reluctant to negotiate terms, presumably on the grounds that to do so would jeopardise their own businesses. Progress was finally made by one wannabe virtual operator, satellite pay-TV broadcaster Cyfrowy Polsat, which eventually secured an MVNO agreement with PTC in June 2006. By late November 2006 Polsat claimed that it was 'finalising its business plan and securing finances', revealing that it anticipates spending 'several hundred million zloty' on the new service. It claims technical preparations are ongoing, and that commercial launch could be as soon as 2Q 2007. Eventually it hopes to combine its wireless offering with a package of other digital services including satellite TV and broadband internet. Polsat anticipates that by the end of 2008 it will have in the region of a million wireless customers, a figure which could be achievable given the relatively low level of penetration. Meanwhile, in 3Q 2006 Polkomtel said it expected to sign at least one MVNO deal by the end of this year, and was negotiating with some ten other parties.


Third generation mobile (3G)

As one would expect in a developed market, operators have been speedily upgrading their 2G networks to 3G and even 3.5G technologies. Indeed in the final quarter of 2006 both PTC and Polkomtel announced commercial launches of HSDPA services, and Orange Poland is not far behind announcing plans to launch 3.5G services in December, in time for the festive rush. PTC marginally pipped Polkomtel to the post, announcing an HSDPA upgrade across its entire W-CDMA network in October 2006.
Coverage includes 55 localities, including Warsaw, the Silesian region and the Gdansk agglomeration. Further launches are planned in Szczecin, Torun, Bydgoszcz and Lublin. By the end of 2006 PTC expects its 3G/3.5G network to cover over eight million inhabitants, fulfilling its licence obligation to have covered 20% of the population a full twelve months early.
Polkomtel, meanwhile, launched HSDPA services in the capital Warsaw in November 2006. Using equipment supplied by Nokia, the 3.5G network enables Polkomtel to offer its customers mobile data services at speeds of up to five times faster than its current W-CDMA speed. Not far behind, Orange Poland is planning to launch HSDPA technology over its W-CDMA network in Warsaw and Katowice at the beginning of December, which will be expanded to cover 30% of the population in the first quarter of 2007.


Facts and figures

Population 2005 (million): 38.17

Table 5
Growth of wireless penetration in Poland (2000-2006)
	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Total Country Subscribers
	7,000,000     
	10,050,000 
	13,898,288 
	17,401,146 
	23,095,000 
	29,170,436 
	36,744,770 

	Yearly Rate of Growth (%)
	75.0
	43.6 
	38.3 
	25.2 
	32.7 
	26.3 
	26.0 

	Wireless Penetration (%)
	18.1 
	26.0 
	36.0 
	45.6 
	60.5 
	76.4 
	96.3 




Wireless Network Operator Market Share

Orange Poland (PTK Centertel) 34,08%
Polkomtel 33,28%
Polska Telefonia Cyfrowa (PTC)  32,65%

Table 6 

Wireless subscribers by operator in Poland (Dec 2006)
	
	Total
	3G

	Orange Poland (PTK Centertel) 
	12,521,000 
	81,000 

	Polkomtel 
	11,995,770 
	130,000 

	Polska Telefonia Cyfrowa (PTC) 
	12,228,000 
	135,000 




Romania

Wireless Market Overview

The competitive Romanian mobile market is served by four network operators; three GSM mobile operators and a Code Division Multiple Access (CDMA) operator although the market is dominated by two of the GSM operators. Mobile penetration is growing and penetration has surpassed 50%. Third generation services were launched in late 2004 and the second 3G network is expected to be launched in 2006.
The Romanian population had its first experience of mobile telephony as far back as 1993 when Telemobil, at that time backed by Telefónica of Spain, launched its NMT-450 analogue network. However, the company failed to develop the market and it was not until April 1997 when Connex (the brand name of MobiFon, now re-branded as Vodafone Romania) and Dialog (since renamed Orange Romania) launched GSM services that the sector really took off. Thanks to the substantial financial backing of several large western investors, both digital operators were able to roll out their services in a very short space of time and quickly sign up customers. Mobile subscriptions, up to 215,000 by the end of 1997, doubled with each subsequent year. In May 2000 the country's fixed line PTO RomTelecom launched its own mobile services across a DCS-1800 network via its subsidiary Cosmorom (now Cosmote Romania). The success of the digital operators came at the expense of Telemobil, which saw the popularity of its analogue network dwindle rapidly. In December 2001 it re-branded itself under the banner Zapp and launched a new CDMA-450 network with the aim of cornering the niche mobile data services market.
By the end of 2005 Romania was home to 13.38 million mobile subscribers and cellular penetration stood at around 61%. Overall subscriber growth has now started to slow however, and ARPU levels have inevitably begun to decline due to the higher proportion of low-end pre-paid users. In a bid to keep sales growing, operators have begun to focus on non-voice services such as multimedia messaging. There is also a noticeable trend towards offering bundled product packages and data services.
As it stands, the wireless market has taken on the appearance of a two-horse race, with MobiFon and Orange carving up the vast majority of subscribers between them (96.8% of the market at the end of 2005). Third-placed Zapp's CDMA2000-based voice and data packages have met with only modest success: its name is currently more synonymous with technological innovation than commercial significance. Cosmorom, however, whose performance declined almost to the point of insignificance in 2004, relaunched in December 2005, as Cosmote Romania, and hopes to improve its standing in the market with a newly announced strategy based on aggressive pricing and an improved range of services.
A dispute between Zapp and Cosmote led to calls between the two networks being blocked for 36 hours in early March 2007. Zapp said it blocked calls from Zapp when its rival refused to accept a new interconnect agreement, but Cosmote responded by saying the terms offered were unreasonable. The negotiations between the two continued for some weeks until a preliminary agreement was reached towards the end of March; the details were not disclosed.


Third generation mobile (3G)

While Zapp has offered 3G-like speeds for data-only customers over its CDMA2000 1xEV-DO network since October 2004, the country's first full commercial 3G service was launched by MobiFon. MobiFon conducted successful 3G trials in September 2004 and awarded a contract to Siemens in February 2005 to supply and install a Wideband Code Division Multiple Access (WCDMA) radio and core network. Its 3G in late April 2005network was initially launched in Bucharest, Cluj, Timisoara, Brasov, Iasi, Constanta, Craiova and Ploiesti as well as the main roads between Bucharest and Brasov. A further 14 cities were added in the year after launch. MobiFon had 135,000 3G subscribers by March 2006. Orange launched its own 3G networks in the second quarter of 2006. Its 3G network will be developed progressively at the same rate as the expansion of its EDGE network coverage.
Two further 3G concessions were awarded in October 2006 to Zapp and the cable operator RCS&RDS. These two paid USD35 million each for their 15-year licences.
Cosmote Romania failed to pick up a concession and revealed plans to concentrate instead on offering i-mode mobile internet services over a 2.5G network. RCS&RDS paid the first instalment of its licence fee in January 2007 and selected Nokia as its main equipment supplier in early March, with plans to launch its first services later that month. Zapp has still to confirm its planned launch date.


Facts and figures

Population 2005 (million): 21.63

Table 7
Growth of wireless penetration in Romania (2000-2006)
	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Total Country Subscribers
	2,605,000     
	3,762,209 
	5,020,562 
	7,042,000 
	10,215,497 
	13,385,073 
	17,405,603 

	Yearly Rate of Growth (%)
	88.5   
	44.4 
	33.4 
	40.3 
	45.1 
	31.0 
	30.0 

	Wireless Penetration (%)
	11.6  
	16.8 
	22.5 
	31.7 
	46.7 
	61.9 
	80.5 




Wireless Network Operator Market Share

Cosmote Romania (formerly Cosmorom) 7,04%
MobiFon (Vodafone Romania) 44,34%
Orange Romania 46,21%
Zapp 2,41%

Table 8
Wireless subscribers by operator in Romania (Dec 2006)
	
	Total
	3G

	Cosmote Romania (formerly Cosmorom) 
	1,225,603 
	-

	MobiFon (Vodafone Romania) 
	7,717,000 
	298,000 

	Orange Romania 
	8,043,000 
	383,000 

	Zapp
	420,000 
	60,000 




Sweden

Wireless Market Overview

Sweden’s advanced mobile market is served by about 25 operators. Five of these have their own networks: Telia Sonera, Tele2, Vodafone, H3G (3 Scandinavia) and Spring Mobil. There are four GSM networks (Telia Sonera, Tele2, Vodafone and Spring Mobil) and three Universal Mobile Telecommunications Service (UMTS) networks (Hi3G34, Svenska UMTS and Vodafone). By the beginning of 2006 the operators’ population coverage for 3G services was 92% (Hi3G), 89% (Svenska UMTS) and 92% (Vodafone). In March 2005 the regulator granted a digital 450MHz license to Nordisk Mobiltelefon, which is obliged to provide 80% geographic coverage by July 2007. The license for TeliaSonera’s analogue NMT 450 network expires in December 2007.
Mobile operators without their own network are active as service providers for mobile call services. Two of these are operated by the network-owning mobile operators: Tango (Optimal Telecom), a subsidiary of Tele2, and Halebop Mobile, a subsidiary of Telia Sonera.
Penetration levels in 2006 far exceeded the EU average. This growth has been driven by prepaid cards, which represent nearly half of all customers. In 2005 there were 24 operators which actively provided mobile telecommunications services, of which 20 were service providers. Five of these offer their services only to business customers, and five have own mobile networks: TeliaSonera, Tele2, Vodafone, 3 and Spring
Mobil. There are four GSM networks (TeliaSonera, Tele2, Vodafone and Spring Mobil) and three UMTS networks (Hi3G, Svenska and Vodafone). Orange had its UMTS licence revoked by the regulator in late 2004 at its own request. In addition to the UMTS licences, a fourth national GSM licence (GSM 900) was allocated to Swefour (Spring Mobile) in May 2002 while in March 2005 an NMT licence was allocated to Nordisk Mobiltelefon. Competition is strong, particularly between Telia and Tele2, mobile operators which do not have their own mobile network are active
as while Mobile Virtual Network Operator (MVNOs) for mobile call services. Three of these are operated by the network-owning mobile operators:
• Tango (Optimal Telecom) is a subsidiary of Tele2;
• Halebop Mobile is a subsidiary of TeliaSonera;
• Campuz Mobile is a subsidiary of Vodafone. Lunar Mobile was acquired by Vodafone and incorporated in its operations.

In late 2005, Vodafone’s operations were purchased by Telenor, which had previously operated in Sweden through its trademark Djuice.
Given the high mobile penetration, market growth slowed down during 2005 while fierce mobile call price competition encouraged the migration from fixed to mobile, leading to falling fixed subscriptions and an increase in calls from mobile phones. The determination by new 3G entrants to gain market share through offering low voice call prices has intensified mobile telephony price competition. As a consequence of the general development in the retail market, the regulator has not assigned Significant Market Power (SMP) to any operator in this market.
Swedish mobile call traffic grew by 26% year-on-year in the first half of 2006 while revenue increased only marginally as prices fell sharply. Mobile data traffic quadrupled in the half-year, with average usage of 2.5MB per month, while mobile services revenues reached SEK8.2 billion, a slight increase year-on-year. Traffic over 3G networks doubled, representing 10% of total call volume.


Third generation mobile (3G)

The initial launch of 3G services in Sweden was delayed by operators’ concerns about the availability of handsets, the placement and permits for 3G masts, roaming agreements, and insufficient demand. Take-up for 3G has been slow, but by mid-2006 about 9% of the population were subscribers, an increase from less than 4% in mid-2005. The regulator estimated that 87% of Swedes were covered by 3G services, giving the country the best coverage in Europe, ahead of the UK (approximately 75%) and Italy (60%). Nevertheless, Sweden’s 3G operators still have more to do to comply with the terms of their licence awards in December 2000. The concessions stipulated that the operators must have coverage of at least 8.86 million people (99.98% of the population) by December 2003, but despite being allowed to share the roll-out costs between themselves, they lobbied the PTS for an extension. In May 2004 the regulator allowed the operators until the end of 2004 to rectify deficiencies in their service coverage before imposing injunctions or fines. In the following month Hi3G, Vodafone, Svenska UMTS, Tele2 and TeliaSonera jointly applied for another amendment to their licence conditions, so that roll-out would be on a graduated basis until the end of 2007. The regulator rejected this request and in December 2004 ruled that the licence holders had not satisfied the requirements.
The 3G licensees have also reached agreements with local municipal authorities to install and share mobile phone masts, which had been cited by the operators as a major factor in UMTS roll out delays.
The regulator had rejected TeliaSonera’s bid for a 3G licence in 2000 on the grounds that the company had not planned enough base stations to provide sufficient coverage for Sweden’s scattered population. TeliaSonera quickly formed a joint venture, Svenska UMTS-nät, with rival Tele2, which was finalised by mid-March 2001 when the pair signed an agreement to split the cost of UMTS network rollout, whilst retaining their separate brands. In June 2001 Svenska selected Ericsson as its main infrastructure provider, and in September 2002 TeliaSonera and Tele2 entered into a five-year reciprocal agreement giving the latter access to the other’s GSM network and TeliaSonera rights on the UMTS network. In February 2005 Telia commissioned Nokia for an EDGE rollout, and it began deploying the so-called 2.75G technology later that year. In May 2005, Svenska awarded Ericsson a three-year frame agreement for a core and radio access network.
The original licence conditions expired in June 2006, when the regulator issued new conditions for the three licence holders, Telenor, Hi3G and SUAB (Tele2 and TeliaSonera). The intention underlying the new conditions was that they should be sustainable over time and enable the licensees to use new technical solutions. The new conditions apply until March 2011. They include amended technical requirements for
operators’ population coverage to be 98% based on operators’ own projections for when the networks will be ready. The regulator gave Hi3G and Telenor until June 2007 to finish their network, while Tele2/Telia Sonera should have finished their network by December 2006.

First 3G services launched

Hi3G launched 3G services in the major Swedish cities in May 2003 via Vodafone’s network. The service was switched to Hutchison’s own network in 2004. Hi3G initially offered the 2G services of voice and SMS for up to 10% cheaper than the other 2G operators.
Telia Mobile launched 3G services in March 2004, followed by Tele2 in June. A report by the PTA in early 2005 claimed that Sweden had Europe’s most extensive 3G network coverage, with approximately 85% of the population resident in UMTS coverage areas. The report singled out the country’s high mobile penetration and early adopter culture as the main reasons for its place at the top of the rankings.
TeliaSonera completed its 3G network upgrade by December 2006, delivering the service to more than 8,860,000 people in Sweden and fulfilling the last of its licensing obligations. While rolling out its 3G network, TeliaSonera also enhanced its nationwide network − more than 60% of its mobile network had been upgraded using EDGE technology by the end of 2006. The EDGE upgrade quadruples data speeds in the GSM network, enabling customers to surf the mobile network faster, even in areas without 3G coverage. EDGE is now available in most major towns and cities in
Sweden, and coverage should reach 90% of Sweden’s land area by 2008.


Facts and figures

Population 2005 (million): 9.02

Table 9
Growth of wireless penetration in Sweden (2000-2006)
	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Total Country Subscribers
	6,312,000     
	7,080,000 
	7,915,000 
	8,572,796 
	9,471,000 
	9,848,000 
	10,294,000 

	Yearly Rate of Growth (%)
	23.2 
	12.2 
	11.8 
	8.3 
	10.5 
	4.0 
	4.5 

	Wireless Penetration (%)
	71.2   
	79.6 
	88.7 
	95.7 
	105.4 
	109.1 
	114.1 




Wireless Network Operator Market Share


TeliaSonera Sweden 44,72%
Tele2 Sweden 34,08%
Telenor Sweden (formerly Vodafone) 16,84%
Hi3G Access Sweden 4,37%

Table 10
Wireless subscribers by operator in Sweden (Dec 2006)
	
	Total
	3G

	Hi3G Access Sweden  
	450,000 
	450,000 

	Tele2 Sweden (formerly Vodafone) 
	3,508,000 
	150,000 

	Telenor Sweden 
	1,733,000 
	210,000 

	TeliaSonera Sweden 
	4,603,000 
	280,000 




Unietd Kingdom

Wireless Market Overview

UK's large and most advanced mobile market worth some £13.5 billion in 2005. The UK's wireless market was the third largest in western Europe in terms of both subscribers and penetration at the end of September 2006, behind only Germany and Italy.The mobile sector has been the key driver in the country’s telecoms sector since 2000; in 2005 mobile revenue, at some £13.1 billion, overtook fixed-line revenue for the first time. With penetration having long passed the 100% mark, the country's major players are now ploughing much of their time and money into the development of 3G and 3.5G networks; at the same date UK customers using 3G networks accounted for almost 10% of the total, at 6.8 million at the end of 2006. Consumer demand for data-based services continues to grow strongly and SMS and MMS have been augmented by an increasing proliferation of multimedia and other high speed content including mobile-TV.
Despite early pessimism, UK users are increasingly confident to surf off-portal content and to download third-party material, aided by rapid improvements to handsets and data transmission speeds.

In the race to make money from their 3G networks, all operators have been looking to mobile TV as a potential money-spinner. All five have long offered video programming to their wireless handsets, but the desire to offer a true 'broadcast' service specifically designed for wireless handsets has proven more difficult to get off the ground. Virgin Mobile TV (VMTV) was the first to be launched commercially, using a platform supplied by BTMovio and using the digital radio spectrum to broadcast television channels.Viewers were offered simulcasts of BBC1, ITV1, Channel4 and E4, with customers willing to sign up for a monthly contract of GBP25 or more offered the phone — known as the Virgin Lobster - and the service for free, while pre-paid customers were offered the service free of charge for the first 90 days, after which a GBP5 monthly fee would be charged. VMTV appeared not to have captured the public's imagination, however, and by the end of 2006 was reported to have signed up 'significantly fewer' than 10,000 customers to the service. While Virgin itself blamed the lack of choice of handsets for the disappointing uptake, rival networks said the limited range of channels on offer made the service unattractive. Indeed, an earlier trial by O2, which used the DVB-H technology — offered trialists a choice of 16 channels, which in turn boosted viewing time from Virgin's reported 66 minutes of TV per week, to over four hours. However, DVB-H is unlikely to become a commercial option until 2008; as it stands there is no spectrum available for the necessary signal, although the five network operators are reported to be looking at forming a consortium to bid for part of the spectrum which will freed up by the switch-off of the analogue TV signal, known as channel 36.
With the incumbent operators focusing on migrating their user bases to high speed mobile networks, market newcomers — particularly mobile virtual network operators (MVNOs) — are concentrating on the lower-value customer segment. The pioneer for MVNO services in the UK and, indeed, worldwide is Virgin Mobile. Formerly a 50/50 venture between the Virgin Group and T-Mobile (then One 2 One), the cellco launched pre-paid services over T-Mobile's network in November 1999, with T-Mobile responsible for all issues concerning infrastructure, and branding, customer service and billing handled by Virgin. T-Mobile has since exited the venture, though Virgin Mobile still utilises its infrastructure. The MVNO continues to go from strength to strength, accounting for almost 27% of T-Mobile's reported customer base at the end of 2006. Such
is Virgin Mobile's appeal that cable operator ntl put in a bid for the MVNO in December 2005, looking to merge it with its own operations to form a quadruple-play provider of fixed, wireless, internet and TV services. Virgin Mobile's minority shareholders rejected the initial offer, but a revised bid succeeded in April 2006 and the takeover was completed in July. In February 2007 ntl: Telewest was rebranded under the Virgin Media banner, with Virgin Mobile also coming under the same stable. As part of the new company's efforts to encourage cross-take up, Virgin Media launched a number of bundled offers including a '4 for £40' offer offering fixed line telephony, cable TV, broadband internet and a wireless subscription in a single package.
A number of MVNOs launched services around the same time as Virgin Mobile, though none has yet matched its success. Tesco Mobile, a joint venture between the supermarket chain and O2, launched low-cost pre-paid services in November 2003 and became the second MVNO to pass the million subscriber mark in late December 2005, on the back of strong sales in Tesco retail stores. Like Virgin Mobile, the crux of Tesco Mobile's success is its focus on offering pre-paid services at low prices, without hidden costs. Another MVNO is BT Mobile, a unit of fixed line incumbent BT Group. Formed as a business service provider in July 2003, BT Mobile initially offered services over the network of T-Mobile before its very public defection to Vodafone in late 2004. BT Mobile has since expanded its services to residential customers, though it remains one of the
few mass-market MVNOs with a strong focus on corporate clients, with a customer base split 60-40 between residential and business users. Alongside its focus on corporate customers, BT Mobile stands out from the crowd as one of the few MVNOs to have made public its desire to move into the 3G market, with the future use of Vodafone's WCDMA network forming an integral part of the two companies' business agreement. The potential for 3G MVNO services is great, given the low costs involved compared to the build-out of costly 3G infrastructure. The main stumbling block, however, could be the terms under which the incumbents would open up such costly networks for their rivals to piggyback.
Not all MVNOs have been successful, however. Stelios Haji-Ioannou, the founder of airline easyJet, launched a low-cost, SIM-only MVNO under the brand name easyMobile in conjunction with T-Mobile and Danish incumbent TDC in March 2005. EasyGroup signed a deal with T-Mobile in the latter part of 2004 to launch services using the same business model employed by TDC's Telmore in Denmark. Based around a simple tariff structure and sold only online, the introduction of easyMobile prompted a sweeping round of price cuts by the established MVNOs, though the venture failed to make an impact in terms of market share, having signed up just 15,000 users in its first six months of operation. The slow take-up prompted easyMobile to launch a more conventional handset based MVNO service in March 2006, at which date it also inked a deal
with retailer The Link to sell its services via the latter's 295 high street stores. This, however, was not enough, and in November 2006 TDC and easyGroup terminated their joint venture agreement. The same month easyMobile sent its 80,000 subscribers an SMS advising them to find an alternative service provider by mid-December, at which point it ceased operations.


Third generation mobile (3G)

The UK’s 3G and mobile data market is among the most advanced in Europe. The UK government auctioned 3G/UMTS licences in April 2000. Five 20-year licences were awarded for 2x20MHz each in the 60MHz band. Hutchison 3G was  awarded the ‘A’ licence with extra spectrum as a new entrant. 3G licences issued in 2000 generated over £22 billion for the government, but saddled the operators with debilitating debts, an immature technology and a disinterested public.
By the end of 2004 all the operators had launched 3G services, though consumer apathy meant that take-up was initially slow. Operators have encouraged mobile data use to increase stagnant ARPU, and although 3G mobile adoption represented less than 9% of all mobile subscribers in mid-2006, this represented a marked increase of 66% during 2005 and 19% in the first half of 2006. This report surveys the UK’s mobile market in 2006, providing an overview of 3G developments, regulatory issues and technologies. It also profiles the major 3G operators, presents statistics on nonvoice services such as SMS, MMS, WAP and GPRS, and analyses developments in mobile TV and HSDPA.


Facts and figures

Population 2005 (million): 60.20

Table 11
Growth of wireless penetration in the UK (2000-2006)
	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Total Country Subscribers
	39,741,000
	47,045,000    
	50,952,000 
	54,595,000 
	62,404,000 
	67,822,000 
	70,661,200 

	Yearly Rate of Growth (%)
	66.0 
	18.4 
	8.3 
	7.1 
	14.3 
	8.7 
	4.2 

	Wireless Penetration (%)
	66.5
	78.5   
	86.6 
	92.1 
	105.0 
	112.7 
	117.4 




Wireless Network Operator Market Share

Hutchison 3G UK 5,45%
O2 UK 24,95%
Orange UK 15,333,000
T-Mobile UK Total 23,93%
Vodafone UK 23,97%

Table 12
Wireless subscribers by operator (Dec 2006)
	
	Total
	3G

	Hutchison 3G UK 
	3,850,000 
	3,850,000 

	O2 UK 
	17,633,200 
	625,000 

	Orange UK 
	15,333,000 
	931,000 

	T-Mobile UK 
	16,906,000 
	650,000 

	Vodafone UK 
	16,939,000 
	1,459,000

	Tesco Mobile 
	1,400,000 
	-

	Virgin Mobile UK 
	4,522,800 
	- 


Summary

Mobile markets of all partner countries are developed, with several competing network operator companies playing at the market of each. While in 2000 there were significant differences in mobile penetration and the pattern and speed of expansion between Eastern and Western European countries (i.e. regarding two partner countries: it was 8,2% in Bulgaria and 71,2% in Sweden), today these differences tend to disappear (these numbers were 106,5% in Bulgaria and 114,1% in Sweden at the end of 2006 respectively, and is around 100% in all partner countries except Romania where this number is 80,5%).


Table 13
Total number of subscribers, 3G subscribers and penetration data in partner countries

	
	Population (million)
	Total country subscribers (2006)
	Wireless penetration (2006)
	3G subscribers (2006)
	3G penetration (2006)

	Bulgaria 
	7.74 
	8,247,778 
	106.5% 
	95,000 
	1,23%

	Hungary
	10.09 
	9,717,796 
	96.3% 
	59,000 
	0,58%

	Poland
	38.17 
	36,744,770 
	96.3% 
	346,000 
	0,95%

	Romania
	21.63 
	17,405,603 
	80.5% 
	741,000 
	3,42%

	Sweden
	9.02 
	10,294,000 
	114.1% 
	1,090,000 
	12,08%

	United Kingdom
	60.20 
	70,661,200 
	117.4%
	7,515,000 
	12,48%




Mobile markets of these countries still differ, but today the gap is rather in the exploitation of third generation mobile technology (3G), and advanced data services. Nevertheless data shows that (1) 3G technology is available in the market of all partner countries, (2) the rate of users is constantly growing in each, and (3) the use of these advanced technologies is not only dependent on how economically developed a country is, and what average incomes are, rather the time of introduction, and availability and costs of these type of technologies and services are the dominant factors. 
Table 14

Growth of 3G penetration in partner countries (September 2004-December 2006 – total number of 3G subscribers at any provider) 

	
	Sep 2004
	Dec 2004
	Mar 2005
	Jun 2005
	Sep 2005
	Dec 2005
	Mar 2006
	Jun 2006
	Sep 2006
	Dec 2006

	Bulgaria
	
	
	
	
	
	
	
	25,000
	46,000
	95,000

	Hungary
	
	
	
	
	2,500
	12,500
	25,000
	33,000
	40,600
	59,000

	Poland
	
	1,000
	2,500
	5,500
	20,000
	42,500
	109,000
	178,000
	241,000
	346,000

	Romania
	
	
	20,000
	26,000
	63,000
	132,000
	256,000
	339,000
	416,000
	741,000 

	Sweden
	155,000
	255,500
	313,000
	415,000
	525,000
	639,000
	761,000
	855,000
	945,000
	1,090,000 

	United Kingdom
	1,210,500
	2,527,900
	3,272,000
	3,562,000
	4,026,000
	4,705,000
	5,168,000
	6,139,000
	6,901,000
	7,515,000 




Although there are differences in the regulatory systems, and in the penetration of third generation services, today 3G regulations exist in all partner countries and 3G services are available for and used by the public in all of them. Nevertheless the penetration in Hungary and Poland is below one percent (0,58% and 0, 95% respectively) and in Bulgaria with the first commercial 3G downlink launched in March 2006 the public service is less than one year old. 

As the accessibility of new generation technologies is spreading, it is predicted that the scope of mobile usage is widening: traditional use of mobile telephones (speech and SMS) will be supplemented by new usage purposes associated with content consumption and production. The device always at hand can be used for leisure time and entertainment (TV, music, games), business (banking, shopping) and education (information search and learning). 
Beyond consumption users tend to be more and more active in content creation, sharing and in collaboration, that is they practice their web-behaviour in mobile environment also, if appropriate mobile devices (with proper display, memory and internet technology), data transfer technologies (3G) and applications (mobile 2.0 systems) are provided. These features together, deploying the strength of collaboration and creativity encouraged by them, can provide a robust (assistive) learning environment.

Appendix 1

Wireless Main Players in Bulgaria

MobilTel (MTel)
www.mobiltel.bg

MobilTel paid USD100 million for the country's first GSM licence, which is valid for 15 years until March 2009. It launched Bulgaria's first digital offering under the brand name CitronGSM in September 1995, but made a slow start thanks to the economic slowdown which shook the country at the end of the decade.However, by the start of 2000MobilTel (which trades under the brand name MTel) had become Bulgaria's leading cellco - a position it has held ever since, although its market share has fallen as main rival Cosmo Bulgaria (Globul) has made rapid progress.
The arrival of a serious competitor in Cosmo spurred MobilTel to concentrate on the development of its services. In late 2001 it launched a pre-paid option, known as Prima, in response to a similar offering from its rival. It then beat Cosmo to the punch with the introduction of GPRS in 2003, contracting Siemens for the network upgrade. By November 2003 GPRS services were available over its entire network, with coverage of around 97% of the population; GPRS roaming agreements have been made with around 50 operators in over 30 countries. It was also the first to offer MMS services (October 2003) and in March the following year announced that it was launching EDGE services in Sofia. In the second quarter of 2005 it extended its EDGE footprint to holiday resorts on the Black Sea coast and in December expanded coverage again, this time to a further ten cities (Stara Zagora, Haskovo, Blagoevgrad, Bansko, Pamporovo, Pernik, Petrich, Pazardjik, Kazanluk and Smolian) giving EDGE-based services coverage of 46% of the population. Making the jump into 3G proper, MobilTel secured the Class A UMTS licence in March 2005, paying EUR40.16 million and outbidding BTC Mobile for the 20-year concession. Six months later — on 14 September — it carried out a public demonstration of 3G video and voice calls over its new network, the first in the country, and announced that it would follow up with commercial services 'in the coming months'. In February 2006MobilTel signed a partner agreement with Vodafone, giving it the right to provide its customers with Vodafone products and services for international voice and data roaming, business and consumer packages. The following month, a year after receiving its 3G licence,MTel announced the launch of its 3G network in Sofia, revealing that the network was also HSDPA capable, making it one of the first operators in the region to deploy the higher speed 3.5G service commercially. The new network, built byEricsson, supports speeds of up to 14.4Mbps. Handsets are priced at BGL499 upwards; video calling is priced at BGL0.55 per minute. In December 2006 the company launched a pre-paid 3G option.
In mid-March 2007 MobilTel announced that it had selected Alcatel-Lucent to enhance its network with the latest generation of GSM/EDGE radio controller platforms, which when in situ will allow the cellco to introduce IP-based services while reducing expenses.
In May 2004 MobilTel was the subject of a EUR1.2 billion leveraged buyout (LBO). The consortium of investors consisted of an Austrian-led group of existing shareholders plus seven private equity houses includingABN AMRO Capital, Citigroup Investments and Communications Venture Partners. Meanwhile, Telekom Austria repeatedly declared its interest in the acquisition of MobilTel as part of its eastern European expansion strategy. Following on/off talks between the two companies lasting over a year, in November 2004 the Austriantelco announced that it had agreed exclusive rights to buy 100% of MobilTel in the second half of 2005, at a pricetag of EUR1.6 billion (in addition to taking on the cellco's debts of EUR450 million). Telekom carried out due diligence in March 2005, and subsequently paid an option fee of EUR80,000 once MobilTel had achieved set financial performance criteria for fiscal 2004. At the start of June 2005 Telekom agreed to accelerate the acquisition by signing a share purchase agreement with MobilTel's owners and the takeover was completed the following month. MobilTel is wholly owned by Telekom Austria.

Cosmo Bulgaria (GloBul)
www.globul.bg

Greek telco OTE first tried to enter the Bulgarian mobile market through the purchase of a package comprising a stake in national PTO BTC and a GSM licence, but its joint bid with KPN of the Netherlands collapsed in 2000. In December that year, however, it won the country's second GSM concession, paying USD135 million for a 15-year licence. It launched the GloBul network through its local unit Cosmo Bulgaria Mobile in July 2001 and started commercial services the following September. OTE transferred management of its Bulgarian operation to its cellular arm Cosmoté in October 2002. Initially the company set itself easily attainable subscriber targets, concentrating principally on extending its coverage. At launch theGloBul network covered 25.5% of the population, mainly around Sofia, Plovdiv, Varna and Bourgas , but by early October 2002 had passed the 70% minimum coverage requirement of its licence, at a cost of EUR100 million. This was boosted to 95% in 2003 through the injection of a further EUR80 million and at the end of 2005 stood at 99.6%.
Although much of its initial focus was on increasing coverage, Cosmo Bulgaria also adopted aggressive pricing models in a bid to attract customers. It launched Bulgaria's firstpre-paid service in October 2001 and has since slashed the cost of pre-paid calls to undercut wireless rival MobilTel; cut-price pre -paid options are key to its strategy of targeting the youth market. To attract corporate clients it introduced the 'Business Partner' package in May 2004, offering five levels of discount depending on usage. The company launchedGPRS in 2003 in conjunction with Motorola; it has also deployed WAP and MMS services. Still wooing the youth market, in January 2005, GloBul launched 'b-in love', bundling two pre -paid cards with promotional tariffs for couples and launched promotions featuring extra call minutes as rewards for signing up to some of its post-paid packages. Another innovation for the Bulgarian market was the launch of theGloBul Family
Plan, launched in September 2005, as well as a new b-connect hitTARIFF, which offers cheaper pre-paid communications.
On 17 December 2004 Cosmo Bulgaria registered its interest with the CRC in bidding for one of the 'class B' UMTS licences up for grabs in the spring, and was subsequently issued with a 3G concession on 27 April 2005. Ericsson and Huawei were contracted to roll out the W-CDMA network, which was launched in September 2006. As part of the launch Cosmo unveiled a suite of i-mode services, rolled out in close cooperation with its Greek parent and Japan'sNTT DoCoMo, which is available to both contract and pre-paid subscribers via i-mode enabled handsets such as Motorola's L6i and Samsung's S400i. According to Globul, it has signed content agreements with CNN, EuroNews, Eurosport, Focus Agency, Club F1, Mtelecom, Terracom, Dir.bg, Web Media Group, Economedia and Jobs.bg as well as a number of interactive game developers such as Zenops.
In 2006 Cosmo Bulgaria reported a year-on-year 25% increase in turnover to BGN669.4 million (USD456 million) and net profit rose by 22.3% to BGN63 million.
EBITDA climbed by 35% to BGN247 million year-on-year. During the year the company registered a 36.6% increase in subscribers to 3.27 million; post-paid customers increased by 45.2% to 1.14 million, representing 35% of its total. It claims that in 4Q 2006 it took over 50% of all net additions in Bulgaria, partly due to several new commercial initiatives in the run-up to Christmas, which had a strong positive impact on the contract residential customer base, as well as the integration of theGermanos retail chain.
In November 2004 Cosmo Bulgaria's ownership changed when Greece's OTE agreed to transfer all of its international wireless assets to its co-owned mobile operator Cosmoté. The transfer of shares was completed in August 2005.
Cosmo Bulgaria Mobile is wholly owned by Cosmoté.

BTC Mobile (VivaTel)
www.vivatel.bg

Bulgaria's dominant telco the Bulgarian Telecommunications Company (BTC) was initially awarded an operating licence for the country's third GSM network in February 2004. The licence cost BGL54 million (EUR27.7 million) and was awarded as a condition of the sale of BTC to Viva Ventures. Legal red tape caused the licence to be frozen twice before the matter was finally resolved in November 2004, allowingBTC to start forging plans for an assault on the wireless market via its own subsidiary, BTC Mobile, formed in June 2004.
In February 2005 BTC completed the acquisition of Cable & Wireless' 49% stake in mobile analogue operator RTC Mobikom for a price estimated to be in the region of EUR20 million, raising its total holding to 88%. It then quickly acquired the remaining 12% held by public sector firmRadioelectronic Systems. The acquisition, however, created confusion, as it left BTC Mobile with two national mobile licences (in contravention of Bulgarian law), meaning that it was forced to delay its GSM network launch. In July 2005, despite numerous legal appeals from rival operators, the Supreme Administrative Court finally ruledBTC was not acting illegally and gave it the all-clear for a commercial GSM launch. BTC reached interconnection agreements with its rivals in June 2005.
A trial GSM network was initiated in Sofia on 17 November 2004, with plans to unveil a commercial offering in April 2005. In the event, launch was delayed until 5 November 2005, by which time the company, operating under thebrandname VivaTel, claimed to have pre -subscribed some 10,000. By the start of December customer numbers had jumped to 60,000, rising to 100,000 by the new year and 700,000 by the end of 2006, giving it an 8.5% market share. By the end of 2007 it predicts it will have doubled its market share.
BTC was awarded a 'class B' UMTS licence in April 2005 after being outbid for a higher capacity concession by MobilTel at the end of the previous month. It claims to be implementing its GSM network rollout in such a way as to upgrade to 3G with the minimum effort. BTC has said it will concentrate on offering 3G services in the biggest cities, where there is some level of demand, albeit unknown, for mobile data applications. In September 2006 it awardedNokia a contract to improve GSM coverage and prepare it for 3G launch by supplying GSM/EDGE/W-CDMA/HSDPA radio network and 3G core network services. 3G services are expected to be launched in 3Q 2007.
BTC Mobile (VivaTel) is a 100% owned subsidiary of the Bulgarian Telecommunications Company (BTC).





Appendix 2

Wireless Main Players in Hungary

T-Mobile Hungary
www.t-mobile.hu

T-Mobile Hungary, the mobile arm of national fixed line operator Magyar Telekom, offers 2G and 3G mobile services and at the end of 2006 was the market leader with nearly 45% of all users. Its German parent entered Hungary in June 2000 using the brand nameWestel Mobile — the name employed after the existing digital and analogue operations of Westel 900 and Westel Radiotelephone were merged — and the operator took on its current name in June 2004 as part of Deutsche Telekom's strategy to rebrand its mobile subsidiaries.
T-Mobile has implemented innovative products and services on a regular basis. It introduced a WAP service in February 2000 and in August 2001 it inaugurated GPRS commercially. A multimedia messaging service (MMS) was launched the following April and in December 2003 T-Mobile rolled out EDGE services in Budapest, offering speeds of up to 118kbps; it had expanded its EDGE network to more than 160 communities by year-end 2006. The company also introduced commercial WLAN services in late 2003 and by mid-2005 had 85 hotspots across the country, in shops, hotels and conference centres, enabling users to access the internet at speeds of up to 6Mbps. In April 2006 it started offering flat rate WLAN internet access in an additional 20 communities where traditional fixed line broadband access is not available. The service — branded T-Mobile Internet Fix — is expected to eventually expand to 200 Hungarian communities encompassing over 500,000 people. The averagedownlink speed for T-Mobile Internet Fix is 512kbps, with 128kbps for the uplink.
3G services are seen as core to the company's future success. T-Mobile won the 'A' frequency band 3G licence in November 2004 with a bid ofHUF17 billion. Like its rival Pannon, it contracted Ericsson as the sole supplier for the rollout of its network in January 2005. In June it launched a pilot 3G network in Budapest and the following August rolled out commercial services in the city. In October the operator launched push-to-talk (PTT) over GSM and 3G. The service was provided by Nokia as part of a frame agreement stretching back to 2004 and will enable PTT users to use their mobile phones like walkie talkies, communicating with others at the push of a button.
In 2007 T-Mobile is focusing its efforts on promoting 3G and improving its network coverage to boost take-up. Its UMTS network had coverage of 28%-30% of the country at the start of that year, and is expected to rise to 45%-50% by end-2007. It expected to sell 70,000 3G-enabled devices by the end of December 2006, but early estimates suggest it fell short of this target by a wide margin. T-Mobile Hungary also launched the country's first high speed mobileinternet service based on HSDPA technology in May 2006. The service, which offers downstream transmission speeds of up to 1.5Mbps, was available in Budapest at launch, but the cellco expanded coverage to 23 cities by the end of the year. The 3G/HSDPA datacard achieved theoretical download speeds of 3Mbps by January 2007, which will rise to 7.2Mbps by January 2008. The operator is offering promotional packages based on either a Samsung Z560 or T Mobile MDA Vario II, complete with a web'n'walk Box desktop modem and T Mobile web'n'walk NetCard . The operator also introduced its new 'simply closer' slogan on 15 February 2007 to, in its words, strengthen its relationship with its subscriber base.
The cellco's parent company is aware of the need to offer premium content to entice users to use more data-oriented services. To that end in December 2006agyar Telekom acquired two local mobile multimedia content providers — MobilPress and MFactory — for HUF1 billion (USD5.23 million). It bought 100% of MobilPress and a 75.05% stake in MFactory, with the option of increasing its equity interest in MFactory in 2009. The deals will allow T-Mobile to develop a multichannel multimedia service centre to nurture opportunities in a growing segment.MobilPress manages, among others, the T-zones portal, while MFactory is one of the country's larger mobile content producers and aggregators.
T-Mobile Hungary reported revenues of HUF327.3 billion in 2006, up 14.5% year-on-year, driven in part by increased voice revenues. EBITDA was HUF139.9 billion, with the EBITDA margin on external revenues reaching 42.8%. Net income fell by 2.2%, from HUF78.4 billion to HUF76.7 billion despite the slight EBITDA growth, which the company attributed to higher depreciation and amortisation expenses.
T-Mobile Hungary is wholly owned by Hungarian PTO Magyar Telekom, which itself is 59.49% owned by MagyarCom, a wholly owned subsidiary of Deutsche Telekom.

Pannon
www.pgsm.hu

Hungary's second largest cellco by subscribers Pannon launched GSM-900 services in March 1994 having signed the concession agreement for its licence the previous November. In 1999 it won the tender for the 1800MHz frequency and launched services in the capital Budapest the following November, before extending dual-band coverage to the whole country by March 2001. Its network is accessible in more than 99% of the country.Pannon has offered both WAP and GPRS for several years, and introduced the country's first EDGE service in May 2003. In April 2004 it entered into a content distribution agreement with Walt Disney Internet Group to offer Disney branded content to its wireless customers. The deal provided forringtones, wallpapers, logos, picture messages, MMS and java games. In February 2006 Pannon GSM was rebranded simply Pannon. It is the first re-brand since 1994 and is in line with the wider branding strategy of its parent company Telenor.
Pannon was awarded a 3G licence in the 'C' spectrum block in November 2004, paying HUF19 billion for the 15-year concession - HUF5.5 billion as a first instalment in 2004, with the remainder due over the following three years. In January 2005 it contracted Ericsson to supply and roll out the 3G network and two months later inked a deal with Nokia to improve its GSM network and upgrade it to EDGE technology in the greater Budapest region, as well as to deploy its WCDMA 3G circuit-switched core network nationwide. Pannon rolled out commercial 3G services in October 2005, offering free video calls until the end of the year as an incentive. At launch the new network was only available in the central districts of Budapest, but covered the majority of the capital by the end of the year.
Population coverage for mobile broadband services stood at 50% at the end-2005. In July 2006 Pannon revealed that it had expanded 3G network coverage to five new cities: Debrecen, Siófok and Tatabánya, Nyíregyháza and Kecskemét. Existing coverage is present in Budapest, Gyor, Szombathely, Székesfehérvár, Pécs, Szeged and Miskolc. It claims that its EDGE/W-CDMA network covered 85% of the population at the end of July. By end-December 2006 Pannon's EDGE/UMTS services were available to nearly 100% of the population.
In November 2006 Pannon introduced a bundled wireless internet access offer including a laptop, HSDPA/3G/EDGE data card and MobilAdat service software, and available through an upfront payment of HUF19,900. The offer is valid for new post-paid subscribers taking a two-year contract with the firm. It is also focusing on the SME business segment to improve revenues. It launched its MobiTrend service in 2003, and reported that the number of companies using reached 5,000 and 10,000 in April 2004 and December 2005, respectively. By December 2006 it's theMobiTrend brand, which targets business users with between five to 70 employees, had signed up its 100,000th user — thanks to 90,000 new additions in the year. Pannon offers two forms of subscription, MobiTrend Bázis and its enhanced version, MobiTrend Plusz, both of which allow companies to handle business and private calls separately, and offer users free intra-company calls. Pannon reported revenues of HUF143.1 billion (USD 695.3 million) for the nine months to 30 September 2006, up 3.2% on the corresponding year-ago period, on the back of strong subscriber gains. The company's subscriber mix also improved in the twelve months to 31 December, boosting the proportion of contract accounts by three percentage points to nearly 38%. Thecellco had 9M 2006 EBITDA of HUF56.12 billion, up 10% year-on-year, and its EBITDA margin improved from
36.7% to 39.2%. CAPEX in the nine-month period stood at HUF15.3 billion, unchanged on the previous year, although blended monthly ARPU dipped by 6% to EUR18.6.
In September 2006 the International Centre for Settlement of Investment Disputes (ICSID) finally ruled against Pannon's parent company Telenor in a case it brought against the State of Hungary several years previously. In its ruling the ICSID said the Hungarian government had not infringed on either domestic or international law, but rather had acted in harmony with both. The court's decision has forcedTelenor to drop its HUF30 billion (USD140 million) claim against the state and pay costs. Telenor launched its original appeal with the ICSID in 2003, arguing that the country's telecoms market regulations were altered to put its Hungarian unit Pannon at a disadvantage for more than a decade. This, it argued, drove down the value of its Hungarian investment in direct violation of a bilateral agreement between Hungary and Norway on the protection of investments in either country.
Pannon is owned by Telenor Mobile Communications (74.96%), Telenor Hungary Szolgáltató (25.01%) and Telenor Mobile Communications III (0.03%).

Vodafone Hungary
www.vodafone.hu

Vodafone Hungary launched in November 1999 as the country's third GSM operator, nearly six years after the competition. It set out its stall to make quality of service the key differentiator and quickly implemented an automated quality management system to improve customer services. Nonetheless, it found the task heavy going and was forced to invest heavily in itsDCS-1800 network just to gain a footing, let alone close the gap on its rivals. In April 2004 it contracted Nokia for the supply of its FlexiHopper Plus microwave radio equipment, which allowed it to increase its network capacity, and in January 2005 Vodafone selected ChangingWorlds, to deploy its proprietary ClixSmart Intelligent Portal Platform to power the cellco's Vodafone live! portal.
Vodafone has launched WAP and GPRS services and secured the country's third 3G concession in November 2004. It was awarded the so-called 'B' band licence, and was given a sales revenue-proportional payment option. Following negotiations with the government, the concession was confirmed in December at a price of at leastHUF16.5 billion. Vodafone paid HUF5.5 billion up front followed by HUF 2.5 billion in 2005. It will pay 0.3% of its annual sales revenues from the service from 2006 to 2019; if this comes to less thanHUF 8.5 billion the company will top up the difference. It launched 3G services for users of the Vodafone Mobile Connect 3G datacard in December 2005, offering coverage in central Budapest and roaming services in six counties. A full-blown handset-based 3G service was finally introduced on 8 June 2006 in the capital Budapest, roughly nine months behind its rivals.
In an interesting move, in November 2006 Vodafone entered the country's fixed line market offering landline services in competition with the incumbent telcos. It claims its prices are lower than the existing operators, and says people signing up will be able to use either their conventionallandline phone, or purchase a dualmode phone that will work as a cordless phone at home and a mobile elsewhere. Vodafone is reported to be buying capacity from Invitel in order to offer the new fixed line service.
Vodafone Hungary is wholly owned by the Vodafone Group.



Appendix 3

Wireless Main Players in Poland

Polska Telefonia Cyfrowa (PTC)
www.era.pl

PTC is the largest mobile operator in the country, and indeed in the entire central and eastern Europe region (excluding Russia). It was formed in December 1995, but did not launch services until September 1996. The company offerspre-paid services under the banner Heyah and Tak Tak, while its post-paid offering is called Era Moja . The branding will soon change, however, after it was announced in November 2006 that the company would be adopting the name T-MobilePolska in 2Q 2007, to better reflect its parent company's global image.
PTC was awarded a 15-year non-exclusive DCS-1800 licence in 1999. In 2002 it became the first operator in Poland to commercially launch i-mode services under the banner EraOmnix, while on 4 November 2003 it launched W-LAN services under the brand Era hot@spot. PTC conducted high speed voice, data and video communications trials on a UMTS network in mid-2002, offering data transfer rates of up to 384kbps. It contracted Alcatel to install a UMTS radio access core network, and internet applications operating via node B base stations. In January 2004 PTC selected Siemens as its supplier of UMTS network equipment for the Warsaw area and in February 2005 awarded two contracts to Lucent Technologies. The first was to audit and provide benchmarking data for its 3G network, while the second was a maintenance contract for itsSDH microwave radio-based backbone network. Following a six-month trial, in April 2005 PTC launched the 3G service to corporate customers in Warsaw; 3G services seamlessly interconnect with the operator's GPRS and EDGE-based platforms outside the capital.
In October 2006 PTC launched an HSDPA network in 55 localities covering Warsaw, the Silesian region and Gdansk to complement its existing 3G network. The new network is offering transmission speeds of up to 1.8Mbps, which the company hopes to increase this to 14.4Mbps, while it also hopes to expand coverage to Szczecin, Torun, Bydgoszcz and Lublin. PTC is hoping to cover eight million Poles with its W-CDMA network, or around 20% of the population by the end of 2006. It offers an ExpressCard Merlin XU870 data card and Huawei E620 data card for its Era customers. The operator is confident of signing up around 100,000 UMTS/HSDPA users by the end of the year.
Until September 2006 PTC was 47.99% owned by Elektrim Telekomunikacja (ET), a 49/51 joint venture between Vivendi Universal and Elektrim; T-Mobile International owned 49%, with the remaining 3.01% split between a number of other Polish companies. In that month however, a Viennese arbitration court ruled that the German company could exercise a call option to acquireET's stake, raising its holding to 97%. In late September 2006 Vivendi made an offer of EUR2.5 billion (USD3.18 billion) for Deutsche Telekom's (DT's ) 49% stake, but the German company refused to entertain the idea. The following month the International Court of Arbitration in Vienna ruled thatDT could buy ET's shareholding for 'no less than book value', a figure estimated to be around EUR600 million. Vivendi was not happy to let the matter end there however and later the same month filed a Racketeer Influenced and Corrupt Organisation (RICO) complaint in the US against T-Mobile, claiming that thecellco had
illegally appropriated Vivendi's USD2.5 billion investment in PTC, through a pattern of fraud and racketeering. In January 2007 Vivendi won an appeal at the Polish Supreme Court which it claimed meant that Deutsche Telekom and Elektrim must recognise its right to the PTC shares. The legal cases are ongoing.
The query over PTC's ownership has been ongoing since 2003, when T-Mobile International revealed it was in talks with its partners with a view to acquiring 100% of the company's equity. The acquisition was welcomed at the time byVivendi , which had long made known its wish to dispose of its non-core assets including those in Poland, but the deal failed to materialise becauseElektrim could not obtain the consent of bondholders. T-Mobile International and its parent company Deutsche Telekom subsequently launched arbitration proceedings against Elektrim , and the case was heard by the London Court of International Arbitration in the second half of 2004. A Warsaw court with jurisdiction over share registrations concluded that most of the shares whichVivendi claimed were held by a 50/50 joint venture with Elektrim — amounting to a 48% stake in PTC — were in fact owned by Elektrim only, paving the way for the Polish company to sell to its German co-owner.
In September 2006 Deutsche Telekom formally announced it had acquired Elektrim's 48% stake in Polkomtel, to raise its holding to 97%.

Orange Poland (PTK Centertel)
www.idea.pl

Known as Centertel until September 2005 when it adopted its ultimate parent company's global brand, Orange Poland is the country's second largest mobile operator in terms of subscribers. It operates a dual-bandGSM-900/DCS-1800 network, as well as a 3G W-CDMA network; it also runs an NMT-450i network although this had just 2,000 customers at September 2006. The company offers post post-paid and pre-paid options, the latter under the POP and Orange Go! banners. It has launched both GPRS and EDGE upgrades to its 2G network, and at the end of September 2006 claimed EDGE coverage of 85% of the population, a figure it hopes to raise to 90% by the end of 2006.
With the battle for customers intensifying, Orange has sought to improve its position by garnering customer loyalty by improving services and packages. In June 2006 it launchedZetafon, a super low-cost option for POP and Orange Go! customers, offering wireless handsets for as little as PLN 1. A month later it launched Orange Travel, offering improved roaming deals for customers that travel abroad frequently, as well as a number of improved packages for post-paid business customers, some offering unlimited voice traffic options.
Having been awarded its 3G licence in 2000, it took until January 2005 for Orange to finally contract Nokia as the infrastructure supplier for its 3G network in Warsaw.
The following June it selected Nortel Networks as the main technology supplier for its national 3G rollout. The company launched 3G services in November 2005 in four cities, although commercial services did not become properly available until 4 April 2006. Orange claims to offer its 3G customers the most extensive portfolio of services available in the country, including 16 live TV channels,videostreaming and video and music downloads. In November 2006 the company launched a new 3G/EDGE option, Business Everywhere Intranet, which offers an unlimited package of services forPLN99. Orange is planning to launch HSDPA technology over its W-CDMA network in Warsaw and Katowice at the beginning of December; plans call for the 3.5G infrastructure to be expanded to cover 30% of the population in the first quarter of 2007.
Orange is also hoping to launch a fixed-mobile convergence service before the end of the year. The company is expected to begin trials of the new offering at the end of November, using theUnifon brand. The service will enable Orange customers to make calls from home on their mobile handsets at fixed line tariffs. The offer will also be available toTP customers who subscribe to broadband internet services with a Livebox ! modem. Other converged services already available to subscribers include the One Voice Mail Box for fixed and mobile subscriptions.
In October 2005 France Telecom announced an agreement to sell its 34% stake in Orange Poland to TP for PLN4.88 billion, making Orange Poland a wholly owned subsidiary of TP. France Telecom owns 47.5% of TP. In March 207 it was rumoured in the local press that TP Group would be merged on an operational level with PTK Centertel, and that the TP name would be dropped in favour of the French group's converged brand Orange.

Polkomtel
www.plusgsm.pl

Polkomtel launched its Plus GSM network in October 1996, just one month after PTC. Post-paid services are offered under the Plus brand, while pre-paid services are available under the Sami Swoi and Simplus banners. In May 2004 Polkomtel contracted Nokia to supply and deploy core and radio access equipment for both its GSM and W-CDMA networks. It was the first in the country to launch commercial 3G services in September 2004, when it rolled out its network in Warsaw, and in March 2005 it signed a frame agreement with Finnish equipment vendorNokia for the expansion and modernisation of its national GSM/EDGE and W-CDMA networks. The agreement included the Nokia push-to-talk over cellular (PoC) solution.
Polkomtel launched WAP and GPRS services in 2000, and in 2003 rolled out EDGE infrastructure. It also offers HSCSD technology and operates W-LAN networks in twelve areas of the country. Initially the high capacity (11Mbps) two-way data transmission service was made available in public hotspots including shopping centres, cafés and railway stations, but it will eventually be available in-flight for air travellers. The company plans to operate the system in conjunction withGPRS and UMTS facilities, with mobile hardware selecting the desired access method - W-LAN, UMTS or GPRS.
In August 2006 Polkomtel awarded Siemens and Ericsson three year contracts to manage its 2G and 3G network rollout. From October 2006, Siemens took full responsibility for managing the design, development and implementation of the GSM and W-CDMA networks in the southern, eastern and central regions, while Ericsson was given the northern and western parts of the country. Under the terms of the deals the vendors will manage the 2G and 3G radio network expansion in turnkey projects covering everything from the acquisition of real estate, procurement of the required permits, project implementation and the co-ordination of deliveries, right through to supervision during the building phase and network installation.
In November 2006 Polkomtel announced the launch of commercial high speed downlink packet access (HSDPA) services to customers in the Warsaw area. Using equipment supplied by Nokia, the HSDPA service allows Polkomtel to offer customers services at speeds of up to five times faster than previously available on its W-CDMA network.
In June 2006 Polkomtel signed a national roaming agreement with P4, allowing the newcomer use of its network in areas where it had not installed infrastructure yet. The move marked the start ofPolkomtel's career as a wholesaler, a role which it hopes to capitalise on in future months by signing MVNO deals with other suitable candidates.
Polkomtel is owned by TDC Mobile International (19.61%), Vodafone Americas (19.61%), KGHM Polska Miedtz (19.61%), Polski Koncern Naftowy Orlen (19.61%), PSE (17.56%) and Weglekoks (4%). In February 2006 TDC announced its intention to sell its stake, and revealed it had agreed a deal with the Polish shareholders for them to buy a proportionate part of its shares, representing 14.8% of the total share capital ofPolkomtel, for EUR650.5 million. At the same time Vodafone was also offered a proportionate share of TDC's stake, but the British company disagreed with the price named by TDC (and agreed to by the Polish shareholders) and on 10 March 2006 it filed a lawsuit at the International Court of Arbitration in Vienna againstTDC and the other shareholders. In December 2006 the Warsaw court of appeal upheld Vodafone's request to forbid the sale by TDC of its stake. Vodafone reportedly paid EUR43 million (USD57.4 million) as a deposit to the court to have the decision granted.
The shares are now secured until the International Court of Arbitration in Vienna begins hearing the case, scheduled for 7 January 2007.Vodafone has made no secret of its desire to increase its Polkomtel holding.

P4 (formerly Netia Mobile)
www.project4.pl

Netia Mobile was awarded an UMTS licence by the Polish regulator on 9 May 2005. It did not succeed in its bid for a GSM-1800 concession, which went instead to Telefonia Kolewja (but later withdrawn). Its 3G concession is valid from 1 July 2006 to 31 December 2022, with the company predicting total infrastructure investment of over EUR650 million. In February 2006 it awarded its first supply contract to Chinese equipment vendorHuawei , under which the Chinese company will supply and install a fully equipped backbone network as well as base and mobile stations; the deal was valued at EUR150 million. Two months later P4 awarded Israeli vendorComverse a USD 25 million contract for a new billing system. In 3Q 2006 P4 secured financing from the China Development Bank worth EUR150 million to enable it to progress further with its networkrollout plans.
On 8 June 2006 P4 signed a national roaming agreement with Polkomtel, which will allow its customers to use the Plus GSM network across Poland. P4 had originally hoped to launch in the fourth quarter of 2006, but in November 2006 it was forced to admit that its deadline was unachievable due to the 'excessive delays' it was experiencing in obtaining the necessary environmental permits to build out its network. Indeed, by August 2006 P4 had installed just 36 of its 1,500 planned masts. It later rescheduled launch for 1Q 2007, but in January 2007 confirmed that commercial services would not begin until April and then only overPolkomtel's network. The launch of 3G services over its own network will hapen later in the year. It hopes to win 17% - 25% of the market within ten years of launch.
P4 (formerly known as Netia Mobile) is owned by Icelandic equity house Novator (70%) and Netia (30%).




Appendix 4
Wireless Main Players in Romania

Orange Romania
www.orange.ro

Dialog (now Orange Romania) was the second operator to launch digital services in the country when it introduced commercial GSM-900 services in 1997 just months after MobiFon. In April 2002 the cellco was re-branded as part of a wider exercise by French parent company Orange Group, and it is the largest cellco in the market today, with a 51% market share and a customer base of 6.82 million at the end of 2005.
Orange Romania began providing WAP services in January 2001, following this up with GPRS in August. In January 2003 it picked Nokia to supply its MMS solution - the first in Romania - and selected Netomoney to provide an online account management system. The service was aimed at business users, allowing managers and employees to view bills and usage statistics and change account details. In February 2003 Orange Romania choseComverse to supply VAS voice and data services to its subscribers; it had already begun the expansion of its existing Comverse voicemail platform, but decided to add the newer Insight-based solution to enable the rollout of next-generation services. In July 2004 it introduced its trademarked 'Wirefree' broadband package, which offers users a wireless broadband internet connection via a radio modem, e-mail and web hosting.
As long ago as April 2002 the company set up a cooperation agreement with its technology partner Alcatel to develop a 3G pilot network. Alcatel installed a trial network in Bucharest in preparation for the planned rollout of commercial W-CDMA services in 2006. Orange gained one of the two USD35 million 15-year UMTS licences issued by the MCTI in November 2004 but took a cautious approach to 3G network rollout, choosing instead to follow through with a USD12 million implementation of EDGE-based services, again in partnership with Alcatel. Orange launched EDGE commercially in Bucharest, Timisoara, Cluj and Brasov in October 2004, and had covered all county capitals by the end of 2005; it aims to be offering EDGE coverage to 70% of populated areas by the end of 2006. It eventually launched commercial 3G services in Bucharest andTimisoara on 6 June 2006, signing up more than 25,000 3G customers in its first three days following an initial network investment of EUR23 million (USD29 million). The firm had expanded coverage to a further 16 cities by the end of December 2006, and says it plans to spend EUR170 million on network development in 2007.
Orange Romania is owned by France Télécom subsidiary Orange (96.8%), with the remaining shares held by investors. The Orange Group began moves to increase its ownership in February 2004. It succeeded in buying out one of the minority shareholders,Tomen, upping its stake from 67.8% to 73.25%, and in April 2005 it bought shares belonging to other investors, including Alcatel and American Investment & Société Générale.

MobiFon (Vodafone Romania)
www.connex.ro

MobiFon launched the first GSM network in Romania in 1997 using the brand name Connex and quickly assumed a leading position in the market, which it maintained until the end of the third quarter of 2004 when Orange Romania's subscriber figures marginally overtook its own. However,MobiFon has managed to stay close behind, with 45.7% of the market and 6.13 million subscribers at the end of 2005.
The company has launched a wide range of add-on services to complement its core mobile telephony revenue streams. It launched GPRS services in 2001, around the same time as Orange Romania's equivalent product. MobiFon's users also have access to a mobile portal service, known as myX, which provides voice, data and internet services. In 2005 it invested over USD100 million in 3G development, its GSM network, data and video services, and general corporate expansion.
In March 2002 MobiFon began its preparations for 3G when it contracted Nortel Networks to provide it with a cost-effective, converged packet voice and data network capable of supporting its existing nationwide 2G network and providing a smooth migration to 3G. In September 2004 thecellco made the country's first 3G video call over its trial W-CDMA network and two months later received one of two USD35 million, 15-year UMTS licences. It announced its intention to be the first Romanian cellco to launch 3G commercially, again under the Connex banner, and in February 2005 signed a deal with German equipment supplier Siemens for the build-out of its W-CDMA network. MobiFon formally launched the country's first commercial UMTS network on 25 April 2005, initially covering eight cities: Bucharest, Cluj, Timisoara, Brasov, Iasi, Constanta, Craiova and Ploiesti, as well as the main highway between Bucharest and Brasov. Twelve months later the network had been expanded to a total of 22 cities, covering approximately 30% of the population.
In April 2006, after a six month marketing campaign, the cellco rebranded itself under the Vodafone Romania banner, dropping the Connex name to align itself withits UK-based parent, the Vodafone Group.
In March 2005 Vodafone bought TIW's 80% stake in MobiFon, bringing its ownership to 100%.

Zapp
www.zapp.ro

Zapp (formerly Telemobil) was the first mobile operator to enter the Romanian market when it launched an analogue NMT-450 network in 1993. The service failed to make much impression and when the country's first two digital operators were launched in 1997 it fell into decline.Telemobil re-launched as Zapp in December 2001, having upgraded to a CDMA2000 1X network in the 450MHz range to offer better options for data-based services. Its initial investment of USD350 million helped the first phase of rollout to reach over 30 cities and towns, in addition to some rural areas and the country's major roads; within a year of launch the network covered over 80% of the urban population. In 2005 the company put further efforts into network expansion and improving capacity and by the end of 2005 coverage had extended to around 85% of the country's geography and 90% of the population, including 250 cities.
Recent network upgrading also included the implementation of Zapp Internet Express, a wireless broadband data-only service based on CDMA2000 1X EV-DO technology, launched commercially in October 2004 and available initially in Bucharest and provincial capitals. In July 2005 it made the service available to prepaid customers, providing they initially buy aUSD175 package including a modem and 40 hours of web surfing. Working in partnership with CDMA pioneer Qualcomm, Zapp is also utilising the BREW wireless software platform to enable it to support speeds of up to 2Mbps, and it intends to gain a competitive advantage by offering bundled packages of mobile voice, data and internet services at lower prices than its competitors. In May 2004 it launched the first of its BREW-based services called Zapp Me - enabling users to access and download a range of enhanced wireless data applications. Despite all its innovations, by the end of 2005Zapp still had a very lowly market share and in January 2006 the company branched out into the residential fixed wireless sector with itsFixTel service, using the same CDMA 450 technology.
In October 2006 Zapp was awarded one of the country's two remaining 3G concessions. It agreed to pay USD35 million for the 15-year licence, handing over the first installment of USD10.5 million in January 2007. The cellco plans to launch a commercial service sometime in 2007.
Zapp is owned by Inquam Romania (99%), itself majority-owned by Qualcomm, while the remainder is distributed between RomTelecom, Bank Post,
Radiocomunicatii and private investors.

Cosmote Romania (formerly Cosmorom)
www.cosmote.ro

Cosmote Romania (formerly Cosmorom) became the country's third digital mobile operator when it launched GSM services in May 2000. It immediately embarked on a heavy investment scheme, but witnessed a relentless decline in its fortunes. It originally had serious ambitions of closing the gap between itself and the country's two dominant operators, launching a strongpre-paid offering and incentives such as free WAP access and discounted handsets, but the protracted and complex nature of parent RomTelecom's privatisation severely depleted investment and stopped any momentum Cosmorom had built up. As a result it failed to roll out a full nationwide network and could not attract enough customers to achieve critical mass.
In July 2003, with just 1.5% of the market and debts of EUR190 million, it was reported to be on the verge of folding after RomTelecom's main shareholder, Greek telco OTE, announced it would not prop it up any longer. It turned down the opportunity of bidding for a 3G concession in November 2004, claiming theUSD 35 million price tag was too high. This seemed a prudent decision given that it had only managed 60% coverage with its 2G network, making any plan for a nationwide 3G footprint sound like pie in the sky.
In January 2005 the Communications Ministry announced several proposals for the future of Cosmorom, ranging from closure to a complete sell-off, and in early July 2005 OTE subsidiary Cosmoté bought a 70% stake from RomTelecom for EUR120 million, giving it responsibility for financing the loss-making cellco.
RomTelecom stated that the capital raised by the sale would be poured back into Cosmorom's GSM network development, whilst Cosmoté announced plans to invest more than EUR450 million in its ailing Romanian unit. The Greek company re-launched Cosmorom under the new brand name Cosmote Romania at the beginning of December 2005, saying it planned to take market share away from its rivals by offering lower monthly subscription fees and a flat tariff for calls to all networks, as well as expanding network coverage, allowing it to reach 90% of the population and 70% of territory by the end of June 2006. The strategy certainly paid off, withCosmote announcing in mid-December 2006 that it had reached the one million-subscriber milestone in just over a year since its relaunch.
Having turned down the opportunity to bid for a 3G concession in 2004, Cosmote was one of four firms to enter the tender for the country's two remaining 3G licences in 2006. It lost out, however, to CDMA450 operator Zapp and cable operator RCS&RDS. It says it will now concentrate its efforts on rolling out a 2.5G network over which it expects to launch i-mode mobile internet services in 2007.
Cosmorom is owned by Cosmoté (70%), with the remaining 30% held by RomTelecom, itself owned by Cosmoté (54.01%) and the state (45.99%).




Appendix 5
Wireless Main Players in Sweden

Telenor Sweden (formerly Vodafone)
www.telenor.se

Telenor Sweden (formerly Vodafone Sweden and, previous to that, known as Europolitan Vodafone) was the smallest of Sweden's 2G cellcos in terms of its subscriber base until the arrival of Spring Mobil in February 2004. It launched WAP in December 1999 and a year later became the first company to introduce commercial GPRS services in Sweden. In October 2001 it launched commercial multimedia messaging services (MMS) before offering an e-mail service for its GPRS customers the following month. The company began offering the Vodafone Live! entertainment and information application suite in 2002, and in May 2004 launched the BlackBerry handheld e-mail device. The introduction of push-to-talk over cellular (PoC) services took place in September 2005, using a solution provided by Nokia, and it cooperated with Microsoft in May 2006 to offer Windows mobile e-mail. During 2005 it enabled access to various TV channel content such as news and MTV music videos for its mobile users, and it used aNokia-supplied platform to launch a three-month trial of DVB-H mobile TV broadcasting in Stockholm in October 2006.
The previous May it had announced a partnership with Talpa Scandinavia to develop ideas for converged television, mobile and internet content.
Together with Hi3G, Vodafone built out its 3G network through the pair's joint venture 3G Infrastructure Services (3GIS) in order to share rollout costs. 3GIS was established to build and operate a network covering 70% of the population, with coverage of the remaining areas the responsibility of the partners themselves.
Vodafone launched a datacard-only 3G service at the end of February 2004 and a handset service five months later. By September 2005 it claimed 3G population coverage of around 85%, including all of the Stockholm underground system, but that month it was revealed that high costs had prompted it to halt investment in the new network. Barely two months later UK-basedVodafone Group agreed to sell Vodafone Sweden to Telenor of Norway for EUR1.04 billion (USD 1.24 billion), including around EUR970 million in cash, with the remainder covered by assumed debt. The deal was approved in December and completed in January 2006, and included a partnership agreement under whichTelenor Sweden is allowed to continued offering Vodafone-branded services, such as Live!, for an unspecified time. On 20 April 2006 the company's name officially changed from Vodafone Sverige AB to Telenor Sverige AB.
Since taking over the cellco, Telenor has vowed to re-focus efforts on 3G, including the improvement of population coverage (which stood at around 90% at the beginning of 2006, or 92% of its regulatory requirements). It has nonetheless shown a cost-conscious approach to further development. In late June 2006 it selectedNokia to supply it with a softswitch solution to optimise its 2G and 3G mobile network, with the aim of significantly reducing costs related to network operations, while providing a solid technology base for fixed-mobile convergence. Unlike rivalTeliaSonera, it has no plans to augment W-CDMA coverage with EDGE.
Aside from 3G, the company's other main stated aim is to develop full-service solutions together with other Telenor group members. Telenor Sweden cross-sells mobile, fixed line and broadband services in partnership with its broadband sister companies Bredbandsbolaget and Glocalnet. Telenor now markets Bredbandsbolaget, its mobile operations and its fixed line/broadband business solutions arm under a single company logo in Sweden. It offers ADSL internet subscribers access to its UMTS network away from the home or office via 3G laptop datacards, and gave its mobile customers access to wireless ISP The Cloud's international Wi-Fi hotspot network under a deal signed in August 2006.
Telenor also owns mobile services provider djuice, which was launched in 2001 and offers simplified, discounted pre- and post-paid call plans for consumers and businesses over Telenor's Swedish GSM network.
Telenor Sweden is wholly owned by Telenor of Norway.

Tele2 Sweden
www.tele2.se

Tele2 offers mobile services in Sweden under the brand names Comviq, which focuses on the residential market, and Tele2Mobil, which is aimed at the corporate sector. Its wholly owned subsidiary Optimal Telecom offers resold mobile services over its parent's network under the Tango brand name.
Tele2's GSM network was launched in 1992, initially offering contract services, and its portfolio was expanded in 1997 to include pre-paid services. It completed itsnationwide GSM-900 network rollout in 2000 and in 2001 set about increasing its capacity by expanding the network in the 1800MHz band to provide dual-band  services. It opened aninternet WAP portal in 1999, and became the last of Sweden's main players to launch GPRS in October 2001, having postponed the service as a result of handset shortages. It has no plans to roll out EDGE technology, preferring instead to concentrate on W-CDMA data services.
Tele2 was awarded an UMTS licence in December 2000 and three months later formed a joint venture, Svenska UMTS-nät, with rival TeliaSonera to cooperate in the construction of a 3G network. In October 2002 it announced it was upping its investment in 3G for 2003 to speed up development. In the wake of launches from rival 3, it introduced a commercial service in June 2004 to 75% of the population, and by the end of 2005 had expanded coverage to around 87% of the population, or 89% of its licence requirements. Aiming to lower operating costs and increase the efficiency of voice and data applications, in August 2006Tele2 contracted Siemens to upgrade its 2G and 3G core mobile networks to a single split-architecture GSM/UMTS voice and data core network; the work is scheduled for completion by the end of 2006.
The majority of Tele2's customers are pre-paid, but it is gradually shifting the balance towards post-paid. Although it does not issue an official statistical split, in the second quarter of 2006 it reported a net positive intake of post-paid customers offset by a net loss of pay-as-you-go users.
In October 2006 Tele2 widened its horizons in the business user market when it acquired 49% of corporate GSM operator Spring Mobil for SEK38 million with an option to acquire the remaining shares in the first quarter of 2009. The deal gives Tele2 access to part of Spring's GSM frequency allocation, and builds on an existing relationship between the two whereby Spring offers services to its clients as anMVNO over Tele2's network.
Tele2 Sweden is wholly owned by Swedish telecoms group Tele2 AB (known as NetCom AB until 2001), which has been listed on the Stockholm Stock Exchange since 1996.

Hi3G Access Sweden
www.tre.se

Hutchison Whampoa-backed Hi3G Access Sweden was awarded a 15-year UMTS concession in December 2000, gaining a total of 35MHz of spectrum. The company earmarked investment of SEK24 billion (USD2.26 billion) for its 3G initiative, signing its first infrastructure deal with Ericsson in June 2001 and awarding Nordic construction company NCC a supply contract for 500 base stations six months later. In 2002 it formed a 3G network sharing vehicle, 3GIS, with Vodafone, and in December that year concluded a roaming agreement affording it access to the latter's 2G network. Nokia was chosen as the main supplier of the 3GIS network.
Commercial 3G services were launched on 5 May 2003 under the brand name 3 ('Tre' in the Swedish language), and major network expansions were announced the following October. In April 2004 Hi3G's other parent, the Swedish industrial holding company Investor, received a EUR198 million loan from the European Investment Bank (EIB) to help fund the construction of its networks in Sweden and Denmark, and twelve months later Nokia signed a contract extension for ongoing expansion works.
Looking to expand its service range and win more market share, in June 2005 Hi3G asked the PTS for permission to use 450MHz spectrum (formerly used for NMT analogue networks) and roll out 1xEV-DO services, but its request was refused.
In November 2005 Hi3G teamed up with Nokia again, to launch a trial of push-to-talk over cellular (PoC) services aimed at business users. The following month it signed a contract with General Wireless to deliver its eMMS solution for integrating PC-based e-mail with mobile text and multimedia messaging, and in April 2006 Ericsson was selected to supply a faster HSDPA data platform upgrade for its 3G network, which covered over 90% of the Swedish population by mid-2006, up from around 85% a year earlier. 3 launched theHSDPA network, under the brand name Turbo-3G, in November 2006, allowing users to download data at speeds averaging between 1Mbps and 1.5Mbps and peaking at up to 3Mbps. It plans to increase the theoretical maximum speed to 7.2Mbps in 2007.
Hi3G has reported recent success in persuading its Nordic customers to increase their usage of higher value data services, although it does not break down all its statistics at country level. CombinedARPU in Sweden and Denmark in the first half of 2006 showed a yearly increase from SEK382 to SEK390 whilst non-voice ARPU increased from SEK61 to SEK69.
Hi3G is owned by Hong Kong-based Hutchison Whampoa (60%), with the remaining 40% held by Investor, the holding company of the Swedish Wallenberg family.

TeliaSonera Sweden
www.telia.se

TeliaSonera Sweden operates an analogue NMT-450 network and a digital GSM-900/1800 system under the Telia brand name. Since launching GSM services in 1992 its portfolio of value added services has evolved steadily. Its customers have had access to a WAP mobile internet portal since early 2000, and it upgraded its data platforms with the launch of GPRS in September 2001, having conducted trials of the technology since March. In May 2002 it introduced location-based services and the following November it broadened its applications range through a mobile services agreement with Microsoft. A unified mobileinternet portal, SurfPort, covering all of TeliaSonera's Nordic and Baltic subsidiaries, was launched in 2Q 2005 to replace local portals such as TeliaGo in Sweden. In November 2005 it trialled Ericsson's Mobile@Home unlicensed mobile access (UMA) solution enabling mobile handsets to operate as VoIP phones when in the home, and it hopes to launch the service commercially by the end of 2006. Another pilot scheme saw it launchDVB-H mobile TV broadcasts in Gothenburg in August 2006, using equipment supplied by Nokia, and the following month it began a similar trial in Stockholm, giving access to 14 channels; the company expects the DVB-H project to provide it with
valuable feedback to formulate a commercial launch strategy. TeliaSonera also competes in the Swedish mobile services reseller market through subsidiaries Halebop Mobile (a WAP portal) and Chess/Sense.
TeliaSonera is expanding its territorial GSM coverage in response to customer demand. Whilst it has close to 100% GSM population coverage, large areas of remote territory are covered only by its analogue footprint, and in July 2005 it revealed plans to address this by building outGSM infrastructure to up its geographical coverage from 70% to more than 90%. Once the goal has been achieved it is likely that the analogue network will be closed. ThePTS rejected TeliaSonera's direct bid for a 3G licence in the year 2000 auction on the grounds of technical feasibility, saying that it had not planned enough base stations to provide sufficient coverage for Sweden's scattered population.TeliaSonera retorted that instead of focusing on the total number of base stations, the regulator should have taken into account the height and positioning of the aerials it was planning to deploy. Nevertheless, the telco was quick to form a joint venture, Svenska UMTS-nät, with its rival Tele2, which was finalised by mid-March 2001 when the pair signed an agreement to split the cost of UMTS network rollout, whilst retaining their separate brands. In June the new company selected Ericsson as its main infrastructure provider, and in September 2002 TeliaSonera and Tele2 entered into a five-year reciprocal agreement giving the latter access to the other's GSM network and TeliaSonera rights on the UMTS network. Given the pair's strong rivalry, the future of the 3G partnership is not certain. Furthermore, Svenska UMTS-nät's exemption from the prohibition against anti-competitive agreements included in the Swedish Competition Act will expire in 2007. Thereafter, a reassessment of the cooperation will be made from a competition law perspective.
TeliaSonera launched commercial 3G services in June 2004 and by the end of 2005 had coverage of around 87% of the population, despite initially playing down the launch ofUMTS to emphasise cheaper alternatives such as EDGE. In March 2004 it signed a frame agreement with Nokia to upgrade GSM/GPRS /EDGE networks across the Nordic region, but it was not until February 2005 that it commissioned the Finnish vendor for a Swedish EDGErollout , and it began deploying the technology later that year. By the end of 2006 EDGE was available in most major towns and cities, representing around 60% of itsGSM footprint, and Telia plans to extend EDGE coverage to 90% of its entire network. In June 2006 it declared that its national 3G network rollout would be completed during the fourth quarter to satisfy licence terms, and in December it claimed to have W-CDMA coverage of 8.86 million Swedes, or over 97% of the population.
TeliaSonera has recently witnessed a significant increase in the usage of its non-voice mobile services. The number of data users almost doubled during 2005, from just under 800,000 to around 1.4 million, whileGPRS data traffic increased by 300% in twelve months. Business customers accounted for the largest share of the traffic, but the company noted a steady rise in data volumes in the consumer market. In June 2006 it launched a newTelia Wireless Broadband package, offering PC/laptop datacard users unlimited internet surfing for SEK89 per month.
TeliaSonera Sweden is wholly owned by TeliaSonera. The Swedish government is the majority shareholder in TeliaSonera with a holding of 45.3% as of the end of June 2006, whilst the Finnish government has 13.7%; the remainder is distributed. Individual private investors in Sweden and Finland own 3.2% and 2.2% respectively; Swedish institutional investors hold 18.7% whilst their Finnish counterparts own 3.1%. No single private sector fund holds a share above 3%. Swedish private equity group Cevian Capital bought around 1.6% of the company in September 2006, and has expressed an interest in upping its stake to gain influence on the board.
The Swedish government is planning to divest some of its interest in TeliaSonera as part of a wider privatisation programme, although it has yet to decide the size of the tranche up for sale. In November 2006 the new centre-right administration said it was in the process of working out a timetable for offloading state assets.




Appendix 6
Wireless Main Players in th United Kingdom

T-Mobile UK
Elstree Tower
Elstree Way
Borehamwood, Hertfordshire, WD6 1DT
United Kingdom
Tel: 44 208 9051001
Fax: 44 208 2143601
www.t-mobile.co.uk

T-Mobile UK launched the world's first DCS-1800 network on 7 September 1993. Previously known as One 2 One, the cellco was rebranded in April 2002 to mirror its sister companies following its acquisition by Deutsche Telekom in August 1999. For a long time it was the smallest player in the market and struggled to keep pace with the likes of Vodafone and Orange. However, in recent years it has closed the gap, in no small part thanks to the efforts of its former MVNO joint venture partner Virgin Mobile, which uses T-Mobile's network to offer its own branded services and allows T-Mobile to report Virgin Mobile's figures as its own. 
T-Mobile UK introduced WAP technology in mid-2000 and launched a trial of GPRS services in the south of England later that year. Feedback from the trial prompted TMobile to delay the launch of GPRS until mid-2002, when it rolled out the UK's first commercial 2.5G network and MMS. BlackBerry services were introduced under licence from Canada's Research in Motion (RIM) in November that year.
Work on T-Mobile UK's third-generation network began almost immediately after it was awarded its UMTS licence in April 2000. Parent company T-Mobile signed an agreement with O2 in June 2001 for 3G network cooperation in both the UK and Germany. In May 2002 T-Mobile International selected Nortel Networks as a supplier for UMTS network infrastructure in Europe through a ten-year frame agreement, following similar 3G infrastructure deals signed with Nokia and Siemens. T-Mobile launched its first W-CDMA service, a combined 3G/GPRS/Wi-Fi datacard, in July 2004, targeting the enterprise community with packages offering unlimited access and seamless roaming. The cellco launched its first range of 3G handsets under the Web'n'Walk banner in October 2005. The service offers high speed web browsing via a range of compatible handsets utilising the operator's GPRS and W-CDMA networks. T-Mobile is placing particular emphasis on the service's ability to offer unparalleled access to the
internet, as opposed to the 'walled garden approach' employed by the bulk of its rivals. In April 2006 it began offering users' the option of paying a flat GBP7.50 (USD13) a month for unlimited Web'n'Walk usage, subject to a fair usage policy.
In November 2005 T-Mobile completed its first test calls using HSDPA technology in co-operation with Nokia. It switched on its 3.5G network on a commercial basis at the start of August 2006 in a bid to prevent it falling behind rival Vodafone which rolled out the service in June. At launch the cellco claimed HSDPA coverage of around 65% of the population, mirroring the footprint of its W-CDMA network. T-Mobile anticipates that the first phase of HSDPA will see consistent downlink speeds of around 1Mbps, but hopes to offer speeds of more than 7Mbps by the end of 2007 and more than 20Mbps by 2010. It launched its first HSDPA-enabled laptop datacard, Web'n'Walk Pro, offering the product with a voucher that allows free use of its Wi-Fi hotspots for twelve months. A first HSDPA handset, the MDA Vario II, was launched in mid-August and a range
of HSDPA handsets and wireless pocket computers were available by the end of the year. T-Mobile has banned users of the service from running third-party VoIP and messaging applications over the high speed network. It is widely believed that T-Mobile intends to offer its own VoIP software for users and the fine print of the Web'n'Walk contract reveals that third-party services are banned by the operator, with any user caught running the applications liable for expulsion from its network.
In December 2006 T-Mobile selected Ericsson as its sole partner for its dual 2G/3G core network modernisation programme. Ericsson will take full turnkey responsibility for the supply of equipment, deployment, integration and live migration for the deployment of T-Mobile's new combined 2G and 3G core network. The introduction of the new core architecture and transmission network is an important step towards an all-IP network which will allow the cellco to deliver new multimedia services at a reduced cost. The financial terms of the deal, which is for an unspecified duration, were not disclosed.
T-Mobile UK is wholly owned by Deutsche Telekom subsidiary T-Mobile International.

Vodafone UK
Vodafone House
The Connection
Newbury, Berkshire, RG13 1LK
United Kingdom
Tel: 44 1635 33251
www.vodafone.co.uk

Vodafone was originally established as the telecoms division of Racal Electronics, receiving an analogue TACS-900 cellular licence under the name Racal Telecom in 1982. It changed its name to Vodafone in January 1985 and launched its first GSM services in December 1991. Having secured a UMTS concession in April 2000, Vodafone was quick to implement its 3G network rollout programme, commencing deployment before it had even launched GPRS in the autumn of 2000 in anticipation of a planned commercial rollout in the second half of 2002. However, its launch of third-generation technologies was less than smooth. Following testing over a pilot network of 30 base stations in the Thames Valley in April 2001, Vodafone reluctantly admitted that its new service would only be capable of transmitting data at speeds of 64kbps at launch, slower than the
minimum requirements of many of the multimedia applications it hoped to offer. Problems with the fledgling technology and the supply of equipment, including suitable handsets, meant that Vodafone adopted a phased transition to 3G, initially making the Vodafone Mobile Connect laptop datacard service available to corporate clients in London, Manchester, Birmingham and Glasgow in a large scale trial of the technology. Mobile Connect is compatible with GPRS, W-CDMA and Wi-Fi networks and was launched nationwide on a commercial basis in April 2004.
Vodafone launched full commercial 3G handset services in 13 countries, including the UK, in November 2004, offering a range of six 3G handsets, all utilising the cellco's Vodafone Live! internet portal. The service offers video calling, music downloads, 3D games, and a range of licensed content from the likes of Manchester United FC and Ferrari. In support of the launch, the operator altered its pricing model: content purchases are now charged on an event basis and browsing is free or included in a bundle of services. In July 2005 Vodafone launched a pay-as-you-go version of Mobile Connect, becoming the country's first operator to offer a pre-paid 3G data card. Outside the WCDMA network Vodafone's 3G handsets and datacards use the cellco's GPRS network, which offers 99% population coverage. Vodafone has 3G roaming agreements in most EU countries, as well as a number of other markets where it has a presence.
In June 2006 Vodafone launched its first HSDPA wireless services in a handful of major cities, following successful trials of the W-CDMA upgrade in April. So far networks in Greater London (within the M25), Birmingham, Bristol, Cambridge, Chelmsford, Glasgow, Liverpool, Manchester, Nottingham, Reading, Sheffield, Southampton, St Albans, Swindon, Thatcham and Tyneside have been upgraded to the 3.5G technology, with a nationwide rollout covering Vodafone's entire W-CDMA footprint, equal to around 80% of the population, scheduled for completion by summer 2007. HSDPA was initially only available to HSDPA-enabled Mobile Connect laptop datacard users, offering download speeds of up to 1.4Mbps (with an average of 400kbps to 700kbps) and upload speeds of up to 384kbps. In August Vodafone revealed plans to launch a new modem allowing
computer users to utilise the HSDPA network. The Vodafone Mobile Connect USB Modem launched in the autumn and connects to computers and laptops via a standard USB cable, making it compatible with Apple computers; Vodafone's earlier laptop datacards could only be used with PCs. An HSDPA-capable handset from Samsung was launched in September, with a number of additional models launched in the run-up to Christmas.
For so long the UK's dominant network operator, Vodafone lost its number one spot to T-Mobile UK in 2004, though only on account of the phenomenal success of its rival's MVNO joint venture Virgin Mobile. Vodafone remains the number one operator in terms of subscribers taking its own-brand services. In a bid to get in on some of the MVNO action, in November 2004 Vodafone gazumped both T-Mobile and O2 by agreeing a network supply deal with fixed line incumbent BT for its BT Mobile service. It followed this up by securing a deal with BT for wholesale broadband internet access in September 2006, as part of its plan to become a converged service provider. Vodafone launched its own brand broadband services — Vodafone at Home - in November 2006 offering speeds of up to 8Mbps download for GBP25 per month.
In February 2007 Vodafone UK and Orange UK announced they had reached a draft agreement to share their 2G and 3G wireless networks. Under the terms of the nonbinding proposal the two companies will manage their own traffic and levels of service independently, while continuing to compete in the mobile wholesale and retail markets.
The structure and terms of any final agreement are expected to be set within a couple of months, with the intention of combining radio access networks (RANs) over a number of years and covers both existing and new builds of the companies 3G RANs. For their 2G networks the deal commits to 'exploring opportunities' as technical solutions become available. The pair hope the plans will generate long-term synergies, including a reduction in the number of masts, leading to lower capital and operating expenditures.
Vodafone is 100% owned by the Vodafone Group.

O2 UK
260 Bath Road
Slough, Berkshire, SL1 4DX
United Kingdom
Tel: 44 113 272 2000
www.o2.co.uk

O2 has a history littered with corporate takeovers and name changes. Originally established as fixed line incumbent BT Group's cellular arm BT Wireless (which offered services under the BT Cellnet banner), the business was renamed mmO2 and spun off into a separate company, mmO2 Group, alongside sister companies in the Isle of Man, Ireland, the Netherlands and Germany in November 2001. The 'mm' was dropped from the company name in May 2002 and the cellco has operated as O2 ever since. In January 2006 the O2 Group was bought by Spanish telco Telefónica. Telefónica has ruled out a name charge in the immediate future, though a rebranding under the Spanish company's Movistar mobile banner could be on the cards at a later date.
O2 launched the UK's first analogue mobile network in 1985, following it up with GSM services in 1994. The analogue infrastructure was decommissioned in 2000, and later that year O2 launched GPRS services. By the start of 2006 O2 had GSM/GPRS coverage of 99% of the population. MMS was added to its portfolio in 2002, as was the company's first own-brand (though BenQ-manufactured) handset, launched under the Xda banner and aimed at business users. In October 2003 O2 joined the StarMap Alliance, a strategic partnership between smaller European operators formed to leverage pricing and services and boost buying power when purchasing equipment.
O2 received UMTS licence C in the 3G auction of April 2000, but has been the most cautious of all licensees in rolling out services. It selected Nortel Networks as supplier of its UMTS network infrastructure and rolled out its first services under the O2 Connection Manager banner to corporate users on a limited basis in October 2004. Connection Manager is a laptop datacard service that operates over GPRS, W-CDMA and WLAN networks. The service was extended with little fanfare to business users in October 2004, with the first 3G-enabled handsets following a year later. Rather than offering W-CDMA overtly under the banner of '3G', O2 has opted primarily to market its next generation services using NTT DoCoMo's patented i-mode name. O2 became the thirteenth operator worldwide to introduce i-mode, offering high-speed web browsing via a
range of compatible handsets utilising both GPRS and W-CDMA networks. O2 offered four i-mode phones at launch and had 3G coverage of more than 50% of the population. By June 2006 O2 had signed up 250,000 i-mode subscribers in less than seven months, making it the fastest growing i-mode provider outside of Japan. At that date it had around 150 UK sites available via the service. The cellco said that 75% of subscribers used i-mode to make at least one data connection a month. It added that users of i-mode generally spent twice as long online as users of its traditional WAP portal, O2 Active. It is confident of continued strong take-up of i-mode in 2006 as more compatible handsets are made available.
Despite its relative lethargy in launching and marketing 3G, O2 is looking ahead to 3.5G technology. With Nortel it has been testing high speed downlink packet access (HSDPA) since early 2005, whilst HSDPA capability has also been installed in the Isle of Man for O2 subsidiary Manx Telecom using equipment supplied by Lucent Technologies. Manx Telecom launched its first HSDPA data card service under the Pronto Data Connect banner on the island on 1 November 2005. The service utilises Sierra Wireless' AirCard 850 datacard and claims to offer downloads at speeds of up to 1.2Mbps. It is available in a range of packages starting at GBP9.49 a month for 10MB of inclusive data, rising to GBP88.13 for 1GB a month. In July 2006 Manx contracted Lucent Technologies to continue the evolution of its network to support 'blended' VoIP, data and video services over converged infrastructure combining 3G technology and the wireline broadband access. Under the new agreement Lucent will supply Manx Telecom with additional elements of its IMS solution to support advanced multimedia services. It will replace the telco's existing broadband and GSM core network infrastructures whilst augmenting its 3G UMTS network. Lucent will also increase the capacity of Manx Telecom's wireless network, and upgrade the operator's DSL-enabled wireline network with its Multimedia Access Platform (MMAP).
In March 2007 Alcatel-Lucent and Manx Telecom announced they had successfully completed the first UMTS and HSDPA network deployment using the 900MHz spectrum.
During the six-month trial the companies leveraged the lower frequency to extend UMTS voice and HSDPA data coverage and measured the benefits of deploying UMTS at 900MHz using Alcatel-Lucent's UMTS/HSDPA base station products. A scanner supplied by Rhode & Shwartz was used to measure UMTS900 against UMTS2100 and GSM900 for indoor and outdoor coverage.
The cellco is also investing in value added services. In July 2005 it teamed up with broadcaster Arquiva to offer 375 O2 users in Oxford the choice of 16 24-hour TV channels on cellular handsets equipped with DVB-H technology. The results proved promising: on average subscribers were watching mobile TV for between three and five hours a week and 83% of the trial users were 'satisfied' with the service, with 76% indicating they would take it up within twelve months. O2 had hoped to introduce DVB-H mobile TV commercially before the end of 2006, but a lack of spectrum necessary to broadcast the service meant the operator was forced to postpone. Indeed the five network operators are reported to be looking to form a consortium to bid for part of the airwaves to be freed up by the switch off of the analogue TV signal. Known as channel 36, the
slice of spectrum could run DVB-H and be available from 2008.
In November 2005 O2 contracted Qualcomm to integrate its uiOne user interface into the cellco's Xda smartphones. uiOne offers operators the ability to deliver interface upgrades remotely over the air to customers and enable O2 to provide users' handsets with new content such as branding refreshes, promotions and entertainment content as well as periodic software or feature upgrades. In February 2006 O2 contracted Tatara Systems to deploy its Mobile Services Convergence Platform to enable integrated product offerings to business users across GPRS, 3G, and W-LAN networks. The installation enables dual and triple mode handsets, such as the X range, to access the fastest available technology for services. The platform, which includes the Tatara Subscriber Gateway, is also HSDPA compliant.
Following the lead of its rival Orange, O2 entered the fixed line broadband internet in June 2006 by agreeing to buy broadband ISP Be for GBP50 million (USD92 million) as it begins its transition to a converged service provider. Be launched broadband services capable of downloads of up to 24Mbps — three-times faster than its nearest competitor Bulldog — through a combination of local loop unbundling (LLU) and ADSL2+ technology in late 2005. Be, founded by former executives of Swedish broadband provider Bostream, had unbundled more than 156 exchanges by the time of the deal, including sites in Birmingham and Manchester, as well as the capital. By the middle of February 2007 it had unbundled 500, covering around 33% of the UK households.
In addition to its own mobile business, O2 has established a 50/50 joint venture MVNO with retail giant Tesco (see Tesco Mobile profile). In April 2006 O2 signed an agreement with the Walt Disney Group to offer MVNO services under the banner Disney Mobile. It had originally planned to roll out services by the end of 2006, but has now delayed the launch indefinitely. 'Distribution outlets have been consolidating and there is now increased competition,' Disney said in a statement. 'However, we will keep one eye on the landscape.'
O2 UK also operates a national police radio network, known as Airwave. However, in December 2006 it reportedly hired banks to consider its options for the business, which had around 3,000 masts covering 99% of mainland UK, and 150,000 users. Texas Pacific Group has emerged as an early potential buyer. A spokesman for O2 declined to comment on the possible sale.
O2 UK is a wholly owned subsidiary of Telefónica. The Spanish operator formally completed its GBP17.7 billion (USD31.45 billion) takeover of the O2 Group in January 2006.

Orange UK
50 George Street
London, W1U 7DZ
United Kingdom
Tel: 44 20 7984 1600
Fax: 44 20 7984 1601
www.orange.co.uk

France Télécom subsidiary Orange was the fourth mobile network operator to launch commercial services in the UK in April 1994, and remained the fourth largest operator by subscribers at the start of 2007. Despite boasting strong and steady subscriber growth, the cellco has thus far failed to carve out a distinct niche in the market to separate itself from its rivals, though it has long placed emphasis on its flexible tariff structure, including the ability to tailor its packages to mirror a rival's call plans. In September 2006 Orange was merged with its sister ISP business Wanadoo UK, with the aim of creating a converged broadband and mobile services group. Fixed line broadband services are now also offered under the Orange banner. 
Orange was awarded UMTS Licence E by the government in its 3G auction of 2000, but for a long time was openly sceptical about the benefits of 3G technology, believing that consumer demand for mobile data could be satisfied through GSM-based services. It was therefore keen to ensure that it was not left behind in the 2.5G mobile data market. In November 1999 it launched the ISP orange.net as a portal to its WAP-enabled online services and began marketing the country's first WAP-enabled handset. In August 2000 Orange became the first UK operator to introduce high speed circuit switched data (HSCSD) technology, providing data transmission at speeds of between 28.8kbps and 64kbps. The next stage in the evolution of its GSM network saw the introduction of GPRS technology using equipment supplied by Ericsson at the end of August 2000. MMS was launched in August 2002 and by the start of 2006 its entire network was GPRS enabled, offering coverage of 99% of the population. Orange launched push-to-talk (PTT) mobile services for users under the Talk Now banner in September 2004, primarily targeting SME users.
Despite its initial scepticism, Orange is now placing increasing importance on 3G as a growth driver. In October 2001 it selected Alcatel, Ericsson and Nokia to supply and deploy its W-CDMA network under a series of contracts worth USD2.04 billion. Its maiden 3G service, a datacard for laptop users, was launched in July 2004, offering 3G data with coverage of 66% of the population. Orange rolled out a full commercial 3G service in early December 2004, a month after rival Vodafone, and launched its first 3G pre-paid service in October 2005, offering an initial range of seven handsets with prices starting at GBP80. It signed up its 300,000th 3G user in January 2006 and had 931,000 by the end of 2006, putting it well short of its target of 1.5 million but ahead of larger rivals O2 and T-Mobile with 675,000 and 650,000 respectively.
In February 2007 Orange UK announced the launch of HSDPA services, under the banner Orange 3G+. The 3.5G network upgrade is being targeted at 'key commercial zones' such as Greater London and airports, with coverage of five cities planned for the end of the year. Customers have a wide choice of 3G+ enabled devices and Business Everywhere mobile office cards. In the same month Orange announced it had reached a draft agreement with Vodafone UK to share 2G and 3G wireless networks. Under the terms of the non-binding proposal the two companies will manage their own traffic and levels of service independently, while continuing to compete in the mobile wholesale and retail markets. The structure and terms of any final agreement are expected to be set within a couple of months, with the intention of combining radio access networks over a number of years and covers both existing and new builds of the companies 3G RANs. For their 2G networks the deal commits to 'exploring opportunities' as technical solutions become available. The pair hope the plans will generate long-term synergies, including a reduction in the number of masts, leading to lower capital and operating expenditures.
Orange UK is a wholly owned subsidiary of Orange, itself owned by France Télécom.

Hutchison 3G UK
Star House
20 Grenfell Road
Maidenhead, SL6 1EH
United Kingdom
Tel: 44 1628 765000
www.three.co.uk

Hutchison 3G UK (H3G) is one of five companies to hold a UK third-generation mobile licence, but the only one to operate solely over a 3G network. Outside of its network coverage, H3G customers use the Orange 2G network, with whom it has a roaming agreement. Despite its relative youthfulness, H3G has, like a number of its rivals, already worked its way through a string of investors. The company began life as TIW UMTS - a joint venture between Hutchison Whampoa of Hong Kong and Canada's Telesystems International Wireless (TIW) - but changed its name to H3G in July 2000 after TIW restructured its business and sold its shareholding to KPN of the Netherlands and Japan's NTT DoCoMo. The sale came just months after the then-TIW UMTS had secured Licence A in the May 2000 UMTS concession auction, paying GBP4.38 billion for 15MHz of paired spectrum and 5MHz of unpaired spectrum; the concession will expire on 31 December 2009.
Following a soft launch to a select group of users in October 2002, H3G launched the UK's first commercial 3G services in March 2003 under the brand name 3. Its first year in operation failed to match expectations and heavy investment failed to prevent it falling well short of ambitious subscriber targets, as it signed up less than a quarter of its planned million users by the end of the year. The slow start led to some serious financial problems, and in November 2003 KPN made plans to pull out of the venture, after refusing to contribute to a GBP1 billion interim funding request. KPN ended several months of dispute with Hutchison Whampoa by agreeing to sell its 15% stake back to its fellow shareholder for GBP90 million. Less than a year later NTT DoCoMo handed Hutchison Whampoa full control of H3G, agreeing to sell its 20% stake back to the company for just GBP120 million in May 2004 - barely 10% of the price it had originally paid. Hutchison completed the buyout of DoCoMo and KPN in  the first half of 2005, two years ahead of schedule. The deals gave Hutch total ownership of H3G and also prompted it to book an unexpected net profit of USD1.2 billion from the elimination of a USD1.9 billion liability related to the minority interests.
As 2004 and 2005 progressed H3G's fortunes steadily improved. It began to attract more users on the back of several high profile marketing campaigns and low cost contract packages. In September 2005 H3G began offering its subscribers mobile access to the internet outside of its own 'walled garden' of products for the first time. However, access is restricted to sites that H3G has deemed 'optimised for viewing on compatible video mobiles'. The operator says it has made 'hundreds' of such sites available and is offering users a chance to nominate others. In March 2006 H3G proudly announced it had sold a million music tracks via its audio download service, launched in December 2005. The company said data from the Official Charts Company (OCC), the body that compiles the UK's music charts, showed that its service accounted for 53% of the mobile audio
track download market since the start of 2006. H3G's video download sales are not considered eligible for inclusion in the charts by the OCC.
In December 2005 H3G agreed a seven-year deal with Ericsson worth USD1.87 billion to manage its W-CDMA network. The Swedish company will be responsible for managing and servicing the entire nationwide network, which remains owned by H3G. Two months later H3G extended its contract with Nokia for the expansion and upgrade of its infrastructure. In addition to extending Nokia's exclusive supply of core network equipment, H3G has contracted the Finnish vendor to provide an upgrade of its core network to 3GPP Release 4 functionality, using the Nokia MSC Server Solution. Under the agreement, Nokia will deploy Nokia MSC Servers, Nokia Media Gateways and Nokia Flexi ISN with service aware GGSN functionality, as well as providing upgrades to existing core network elements. The deployment will increase the capacity of H3G's network and deliver improved network functionality.
H3G launched its first 3G datacard service for laptops in March 2006, including bundled software from VoIP provider Skype. Initially available on a contract basis only, the datacard is available in a range of price plans, all including a Skype-branded starter pack. The cheapest, one-time price for the card is GBP39.99 and GBP45 per month thereafter for 512MB of data. The pack includes Skype software, a headset and a call minutes voucher. Later that month it successfully completed a trial of High Speed Downlink Packet Access (HSDPA) over Nokia and NEC infrastructure in Maidenhead, south east England. The trial was later extended to selected urban areas in May, ahead of the commercial launch in September 2006. At launch 3 only offered HSDPA datacards, with coverage limited to London and Manchester. However, in partnership with its network manager Ericsson, 3 has moved to swiftly improve coverage and claims to be on target to match its W-CDMA population coverage of 90% by the end of March 2007.
HSDPA handsets were launched in December 2006, although the range is limited. 3 has said it will deploy an HSUPA upgrade in 2007.
In January 2007 H3G announced a major change in policy when it revealed that its UK customers would not be charged international roaming fees when using 3 networks in Ireland, Italy, Australia, Hong Kong, Austria, Sweden and Denmark. Under its new '3 Like Home' plan, all customers, irrespective of whether they are on post-paid or prepaid plans, may use their regular voice and data bundles without any additional charges when using a 3 network abroad. The move was seen as a bold one, and one clearly designed to cause waves, particularly at the European Commission where 3 has been lobbying heavily for the regulation of wholesale roaming rates. As 3 has fewer customers than its UK rivals, it has to pay more to connect its customers to other networks than it gets paid by other networks connecting their customers to 3. As a result 3 has much to gain from getting rid of roaming fees. No doubt it hopes its move will make it appear much more customer friendly than the other networks, thus  throwing down the gauntlet to its rivals to follow suit.
In early 2007 Hutchison Whampoa chairman Li Ka-shing warned its UK operation was a year behind target but that he expected its overall 3G business to be cashflow positive in 2008. 'With 3G, we are facing more competition than we originally expected, and we are slightly over one year behind budget in the UK. But we are doing well in other locations, such as Hong Kong, Australia and Italy,' Li said.
H3G is 100% owned by Hutchison Whampoa.

Virgin Mobile UK
Willow Grove House
PO Box 2692
Trowbridge, West Wiltshire, BA14 0TQ
United Kingdom
Tel: 44 845 6000789
Fax: 44 1225 895881
www.virginmobile.co.uk

Virgin Mobile is the UK's largest mobile virtual network operator (MVNO) and a shining example to non-network based wireless providers worldwide. It was formed as a 50/50 joint venture between UK-based conglomerate the Virgin Group and UK network operator T-Mobile (then One 2 One) in August 1999, with both companies contributing an initial GBP100 million investment. The cellco launched a pre-pay only service over T-Mobile's network in November 1999, with T-Mobile responsible for all issues concerning infrastructure, with branding, customer service and billing handled by Virgin. In May 2005 it rolled out its first ever contract wireless call plan. In April 2006 the cellco began offering 3G services for the first time, including video calling. Three months later it was taken over by cable giant ntl, itself in the process of merging with rival cableco Telewest. In September 2006 ntl launched what it claimed to be the country's first quadruple-play bundle, including internet, TV and fixed and mobile telephony. ntl reconfigured its service line-up into three tiered packages, allowing new and existing users to sign up for any two of its services, including a Virgin Mobile SIM, for GBP20 per month, three services for GBP30 or the full quad-play package for GBP40. The included Virgin Mobile service consists of a SIM card with a bundled 300 voice minutes and 300 SMS per month. In its favour, however, is the fact that the mobile part of the deal does not include a minimum contract term and can therefore be cancelled at any time; cable services are still subject to a minimum twelve-month contract. Unified billing of ntl/Telewest products and Virgin Mobile services was not available immediately, but was launched in February 2007 as part of the group's rebrand under the Virgin Media banner.
Despite rapid initial success, with 3.6 million customers signed up by the end of 2003, the marriage between Virgin and T-Mobile proved to be anything but convenient and the duo repeatedly clashed over numerous areas of Virgin Mobile's business. In January 2004 T-Mobile and the Virgin Group agreed an out of court settlement whereby TMobile's 50% stake was transferred to the Virgin Group. Under the deal Virgin agreed to use T-Mobile as its exclusive carrier for the next ten years, and removed a contentious clause in their contract requiring T-Mobile to pay around GBP4 a month per MVNO customer to Virgin Mobile. In addition, it was agreed that T-Mobile would receive 25% of any amount raised in a planned IPO of Virgin Mobile, up to a maximum of GBP100 million. The operator listed at GBP2 a share in July 2004, at the low end of market estimates, giving it an enterprise value of GBP811 million. The IPO reduced Virgin Group's stake to 72%.
In the second half of 2005 Virgin Mobile teamed up with BT to trial DAB-IP mobile TV with 1,000 users in Greater London. The results of the trial proved underwhelming, and the pair found little demand from customers to watch programmes on their handsets. Whilst 59% of respondents rated the service, branded BT Movio, as 'appealing' or 'very appealing', the majority were only prepared to pay around GBP5 a month for the privilege, less than half of what the pair had hoped to charge. Whilst 3G operators Orange, Vodafone and H3G already offer UK consumers TV via their 3G mobile handsets, the BT-Virgin Mobile trial was the first of its kind to use so-called 'real broadcast' technology. DAB-IP uses IP technology and part of the digital radio spectrum to stream TV and radio signals direct to handsets without using mobile telephony networks.
Undeterred by the poor response, Virgin Mobile launched the service on 1 October 2006 under the Virgin Mobile TV (VMTV) banner. The service, which could only be viewed on the Virgin Mobile Lobster 700 Mobile TV phone, was offered free for a three-month period, before rising to GBP5 a month. The Lobster is the world's first DAB-IPenabled handset and broadcast content will be streamed direct to handsets via the UK's DAB network, which currently covers around 85% of the population. The service includes the TV channels BBC One, ITV1, Channel 4 and E4 in its initial line-up, alongside up to up to 50 DAB radio stations, a programme guide and interactivity features.
The BBC1, ITV1 Channel 4 and E4 content are simulcast with the standard channels, with the exception of some film, sport and US-produced content. However, by the end of 2006 Virgin was forced to admit that the service had proved less popular then hoped, having signed up fewer than 10,000 customers. 
In October 2006 Virgin Mobile launched a promotion offering a year's free Virgin.net ADSL internet access to customers taking its new SIM-only pay monthly mobile tariffs.
Customers taking Virgin Mobile's GBP15 or GBP30 per month SIM-only service can claim broadband at download speeds of up to 8Mbps free of charge for up to twelve months. Uniquely, the SIM-only service does not require customers to commit to a minimum contract term, allowing users to cancel the service at any time, though the broadband service will only stay free for as long as the mobile service is used (for a maximum of twelve month duration). The broadband service is capped at 6GB of downloads per month.
In December 2005 cable operator ntl made a bid for the company as part of its plans to merge with fellow cableco Telewest and form a giant quadruple-play service provider capable of taking on BT and pay-TV leader BSkyB. ntl's first offer was rejected by Virgin Mobile's minority shareholders, but it returned with a better price in April and - with the support of Branson and the Virgin Group - struck a deal to acquire the MVNO. ntl returned with an offer of 372p per share in cash for the cellco's minority shareholders, or 0.23245 ntl shares, or a mix of ntl shares and cash. Sir Richard accepted a mixture of cash and ntl shares, to take a stake in the new company. The deal was completed in July, with the MVNO's shares de-listed from the London Stock Exchange. Under a separate deal, ntl also agreed to license the Virgin brand for 30 years; terms of the licensing deal were not disclosed.
Virgin Mobile is wholly owned by Virgin Media.

Tesco Mobile
Dumers Lane
Radcliffe
Bury, BL9 9UR
United Kingdom
Tel: 44 870 9004455
www.tescomobile.com

Food retailer Tesco signed a joint venture agreement with mobile network operator O2 UK in June 2003 for the creation of a new 50/50 MVNO operator, Tesco Mobile. The service was launched in late September 2003, offering a flat rate pre-pay tariff for voice calls and text messages, and the chance to earn loyalty points from the retailer when buying handsets and call time. Tesco Mobile is available in both handset and SIM-only form, online or in Tesco stores across the UK. By the end of 2005 Tesco Mobile was available in over 500 stores, and the retailer had just signed up its millionth customer. A contract post-paid service was launched in 2006, as part of the group's broadening of its telecoms portfolio. With a third of all new pre-paid connections during 2006, Tesco has rapidly become the second largest pay-as-you go retailer in the UK. In 2006 Tesco Mobile added 420,000 new customers to claim a total subscriber base of 1.4 million users. Tesco Mobile added more pre-paid customers than T-Mobile, Vodafone and Virgin Mobile during 2006 thanks in part to Vodafone and Orange focussing more on the lucrative contract phone sector. Andy Dewhurst, the chief executive of Tesco Mobile, said 'It's amazing how many people don't know what they pay for a phone call. They do with Tesco as we charge a simple flat rate.'
In early 2007 Tesco announced plans to open over 100 new standalone Tesco Telecom stores in a bid to overtake arch rival The Carphone Warehouse as the country's biggest pre-pay vendor. Tesco also claims to have the broadest selection of handsets compared with any other retailer — with 59 different handsets in its range across its own network and 'branded networks'. Tesco Telecom stores sell pre and post-paid wireless phones, internet phones and broadband internet access. 
Tesco Mobile is owned by O2 UK (50%) and Tesco plc (50%).
� Market overview resources: TeleGeography Reports 
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