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Abstract
This presentation aims to report on the degree of convergence between different players in both the mass-media and telecommunications markets towards providing consumers with DTV services and content over a wide array of devices, with either mobile or fixed reception. We present the different challenges faced by enterprises wishing to provide such services and the issues, both legal and technical that have to be resolved before broadcasting content over so many different services.
Introduction
The technology of TV delivery has changed surprisingly little over the years, the main               advances were the introduction of colour in the fifties and satellite transmission in the eighties. A new technology is taking over the TV, however, called digital TV. In Europe, alongside the analogue channels, the digital TV is being introduced, using standard TV transmission channels (terrestrial, satellite or cable). With almost 6 million digital TV subscribers in the UK, it is a matter of time and of the necessary political decisions to turn off the analogue transmission for pure digital TV.

Since 1970, around four decades after the start of TV for home reception, the Internet was introduced. Over the years, in particular due to the World Wide Web, the Internet has become the main medium for information exchange and communication, creating a universal space for everyone, with no restriction of geography or country. The telecommunication companies first using the existing infrastructure for voice transmission have started to develop infrastructure for digital data communications and the Internet. More recently, to respond to the needs of fast Internet connection, telecom companies started to introduce broadband technologies (ADSL) to take advantage of the copper wire that exists for telephony. As TV technology converts to fully digital, the transmission medium so far used by broadcasters only as a "push" medium to transmit programs, becomes a vast digital channel where all sorts of digital data including Internet and the Web content can be transmitted. At the same time, the increased bandwidth to home provided by the telecommunications operators to respond to the demands of the Web "pull" technology is also giving rise to a new medium for TV broadcasting called the Web Television.

Television is not 'television anymore. It is a complex and rapidly evolving medium that is moving from a space defined by broadcast to one struggling for interactivity, mobility and digital convergence. The very nature of this digital convergence is occurring at breakneck speed, so fast in fact that this revolution in entertainment will not be 'televised'. It may be suggested that with the advent of the Internet, television is increasingly being identified as a push technology geared only for the masses and lacking personal (and democratic) choice.
What is Convergence?
There is no universal definition of convergence, although generally it is understood to mean the ability of different networks to carry similar kinds of services; for instance voice over Internet Protocol (IP) or over circuit switched networks, video over cable television or Asynchronous Digital Subscriber Line (ADSL) or, alternatively, the ability to provide a range of services over a single network, such as the so-called “triple play.”
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Cable television providers can offer consumers voice, Internet access, and broadcast services over the same network as one bundled package of services, and for one monthly price. Likewise, a mobile service provider may be able to offer a subscriber data and video services, as well as voice services, and digital television (DTV) providers are offering interactive services [1].
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The combination of services over the same platform is challenging common perceptions about the best means to license and regulate providers in the information and communications technology (ICT) sector. Traditionally, regulatory frameworks were designed for an era when clear functional differences existed between services and infrastructure, but these regulations are increasingly inadequate for dealing with today’s world.

Policy-makers and regulators are responding to the challenges presented by the ICT sector in a variety of ways. First, there has been a shift towards an equal or technology-neutral regulatory treatment of different information and communications infrastructure. For example, the European Union (EU), India, and Kenya have introduced, or are in the process of introducing, legal frameworks and regulations to regulate aspects of convergence through a flexible and a technology neutrality approach.

Second, governments such as Malaysia, Singapore, and the United Kingdom, are modifying the structure of regulatory authorities by providing them with the authority to regulate the telecommunications, broadcasting, and information technology sectors. Finally, governments are drafting and implementing new laws and regulations to create the necessary legal enabling framework to support an ICT sector. These laws and regulations deal with such issues as intellectual property, content, data protection, security, and computer crime. 
Another approach to convergence is to accommodate it within the existing legal and regulatory framework. This is possible in countries where there are no barriers to market entry or restrictions on the type of service offering. Although operators can, and do, offer multiple services over multiple platforms in fully competitive markets, it is often a cumbersome process requiring multiple licenses and regulatory oversight by different institutions.
Consumer needs

According to a global research study conducted by Microsoft Corp. and research firm Screen Digest, more than 60 percent of consumers in seven benchmark developed countries would consider switching TV service to obtain the features and content they want, at current market price or higher [17].

Consumers were also allowed to create their "ideal TV" service from a number of different features. Consumers created and are willing to pay for lifestyle-based packages, rather than simply price and channels. Those lifestyle packages range from basic TV control and management, to family-oriented packages, to packages that enables communications, commerce and connections between TV, PC and mobile devices. Over 50 percent of consumers willing to pay for new TV services in developed countries expressed interest in advanced capabilities beyond basic TV control and management.

Standard and premium services

Broadcast TV and Video on Demand are standard DTV services. Pioneering value-added services may be needed to differentiate a DTV operator on the market.

Premium services are those services that can command additional revenue from the subscriber. These include additional Premium channels (Sports, Movies, Adult, etc.), Time-shifted TV, VoD, Music, Games, and other interactive services.

Catch-up TV is an important differentiator for IPTV service providers, it cannot be replicated through FTA, satellite or cable services. In addition in some countries catch-up TV is offered advert-free. The value of never missing a favorite TV program or avoiding the interruption of 10 adverts cannot be underestimated. Catch-up TV can be implemented by home and network PVR, Time-shifted TV and VoD.

1. Commercial Broadcasters
1.1 Competitive Behavior in Commercial Television Broadcasting
Specifically, broadcasters compete by selecting both the “type” and quality level of a program to offer, but do not compete on price. We obtain five major results. First, a comparison of monopoly and duopoly markets indicates that broadcasters in an industry with a larger number of competitors may provide programs of lower quality compared to broadcasters in an industry with a smaller number. Second, in terms of viewer welfare, having more channels available is not necessarily “better.” Third, broadcasters tend to choose an intermediate level of differentiation in terms of the types of programs they provide, resulting in a “counterprogramming” strategy. In other words, avoidance of price competition is not required for competitors to differentiate themselves from each other. Fourth, if one broadcaster starts the evening with a higher-quality (higher-rated) program than its competitor, its second program should also be of higher quality. Finally, a broadcaster’s first program should be of equal or higher quality than its second program. Put another way, it always behoves a broadcaster to “lead with its best.”
Commercial television broadcasting, along with other advertising-supported media industries, differs from most other major industries in the way the market functions. The industry is made up of two distinct, but closely related, markets, one for viewers and the other for advertisers (Barwise and Ehrenberg 1988, Dukes and Gal-Or 2003, Vogel 1998). While viewers may pay a fixed fee to watch television at all (i.e., for a cable subscription or a television license), they pay essentially nothing for watching any particular program. Instead of charging viewers directly, commercial television broadcasters receive their revenues from selling time to advertisers. Advertisers are willing to spend more for air time (say, a 30-second spot) in programs that have a greater number of viewers (have higher ratings) than in programs with fewer viewers. As a result, the number of “eyeballs” watching a program drives a broadcaster’s revenues.
1.2 Public Interest in Digital TV
Digital TV has simply inherited the decades-old arguments common for analogue television:
(1) whether or not public interest obligations infringe on broadcasters’ First Amendment rights (the “Freedom of Speech” clause in the American Constitution), (2) how the FCC (the Federal Communications Commission, the American institution delegated the role of monitoring all matters pertaining to media and telecommunications) should define “the public interest, convenience, or necessity,” and (3) whether or not and how the Commission should regulate programming content according to that definition (Graham, 2003). Broadcasters have been considered “public trustees.” In return for a free, exclusive license to exploit a valuable public resource, the electromagnetic spectrum, the broadcaster becomes a public trustee, obligated to serve the interests of its community through broadcasting. This public trustee regulatory model in the U.S. has its origins in the need to “reconcile the competitive commercial pressure of broadcasting with the needs of a democracy” (Bishop & Hakanen, 2002, p.262). The public interest approach allows non-discriminatory access by the people and at the same time protects people’s First Amendment right to free speech. Thus, broadcasters are enjoined to operate the stations as if owned by the public. Despite these assumptions, the reality does not follow the ideal.

As previously mentioned, the public interest has never enjoyed an unambiguous definition from the government (Napoli, 2001a). At three distinct levels of public interest, conceptual, operational, and applicational, the public interest concept has often served as a “rhetorical tool” for justifying particular policy actions rather than fulfilling its original function as an analytical tool for the design and assessment of policies. The ambiguity of the concept often leads to arbitrary and capricious interpretations (Napoli, 2001a). The FCC seems recognize the concern about possible misappropriation resulted from the conceptual imprecision. A FCC commissioner said, “The public interest standard—the bedrock obligation of those who broadcast over the public airwaves—has fallen into an unfortunate state of disrepair over the years” (FCC, 1999). Consequently, the actual functioning of local television stations, as analogue TV, ostensibly serving the public interest is frustrating for dissatisfied academics and policymakers.

Moreover, as evidence from Napoli (2001a) showed, the changing approach of the FCC to public interest regulation over the years has compounded the public interest programming deficiency. For a time, the FCC mandated the methods by which broadcasters ascertained and addressed the needs and interests of their local communities. The FCC imposed rigid standards for decency, programming format and advertising. However, over the last few decades, the Commission has deferred to viewer preferences, believing that market incentives will ensure presentation of programming that responds to community needs, and market demands will provide sufficient incentives for licensees to become and remain aware of the needs and problems of their communities. The FCC believes that these incentives promote the public interest more effectively and efficiently than traditional command-and-control regulation (FCC, 1999; 2000; 2003; Graham, 2003). The market driven approach in public policy regarding broadcasting, however, has for a long time been controversial. Particularly, how to redefine public interest obligations of broadcasters in the digital age has much to do with the electromagnetic spectrum scarcity debate.

Technologically, in addition to being able to broadcast one or two HDTV programs, digital TV allows for multiple streams, or multicasting of SDTV programming at a visual quality better than the current analog signal.

Consequently, with technological advancements, the primary rationale for broadcasters’ public interest obligations — the scarcity of broadcast spectrum — has lost ground. Thus, the weakening of scarcity rationale has been a prime, motivational target for deregulation advocates.

For example, broadcasters have argued that the emerging potential for numerous video outlets, as a result of DTV, undermines the constitutional basis for public interest regulation (Graham, 2003).

The rapid development of technologies and changing market conditions surrounding broadcasters has caused concerns over the continuing legitimacy of content-based, public interest regulation based on the scarcity doctrine. Should the scarcity principle be applied to DTV in the same way it has been applied to traditional analogue broadcasting? Or would DTV eliminate the scarcity doctrine entirely and eliminate content-based, public interest regulation?

1.3  Digital TV Programming Strategies of Broadcasters 
The analysis of news features and trade publications reveal a few of obvious patterns of broadcasters’ programming strategies: 
· The dependence on HDTV for prime time programming.  

· The introduction of the cable network models by the major networks and broadcasting     groups.

· Multicasting. 
· Pay-TV Trials.
1.3.1 Dependence on HDTV for prime time programming
1.3.1.1 Commercial Stations
Broadcasters have begun airing many of their most popular programs in HD, which spurred sales of digital TV sets. This relationship between broadcasters and digital TV set manufacturers made possible manufacturers’ sponsorship of HDTV programming production of major networks since 1999 (Brinkley, 1999, May 10). Also, the networks promoted the sponsorships at the beginning of each HD program offering (The NAB, 2003, October). As the networks produced and promoted their HDTV programs, most local stations arranged to air HDTV content programs during prime time. Many major sporting events air in HDTV, as do regularly scheduled hit shows, such as CSI: Crime Scene Investigation, Desperate Housewives, Without a Trace, and ER. In addition, other TV events, such as the Grammy Awards, the Academic awards, and documentaries are often broadcast with HD quality. Clearly, HD programming is typically limited to that provided by the affiliated networks. The networks transmit the presidential conventions of 2004 in HD and several local stations currently provide HD local news. When HD programming is not available, standard programming is provided in digital format [11].  
	Categories
	Examples

	HD sports
	-Partnering with sponsor Harris Corporation, it broadcasts the NCAA college basketball playoffs in HD. The number of HD sports programs increased from 12 in 2004 to 39 in 2005 (The NAB, 2005, March).

	HD local news
	-WUSA-TV, a Washington, DC. Gannett-owned CBS affiliate, announced in March, 2005, broadcasting of its local live newscasts in HD. WUSA unveiled a new set and graphics, designed for HDTV and broadcasted more than 35 hours of local news each week.

-KOMO-TV Seattle (Fisher Broadcasting owned, ABC affiliate), KUSA-TV Denver (Gannett owned, NBC affiliate), WJW-TV Cleveland (Fox owned and operated), and WRAL-TV Raleigh, NC (Capitol Broadcasting owned, CBS affiliate) are providing local news in HD.

-WRAL, in January 2001, started broadcasting five hours of HD news daily on its digital channel and down-converts to standard definition broadcasts to air on its analogue channel. 
WRAL’s NewsChannel is the 24-hour local news channel in North Carolina, launched in July 2001. The NewsChannel is broadcast over-the-air on WRAL-DT and available to Time Warner digital cable subscribers.

	HD magazine program
	-KING-TV Seattle (Belo Corporation, NBC) began producing its local programs.
-Evening Magazine and Northwest Backroads in HDTV. Evening Magazine is the first locally produced daily magazine program in HD in the country.
-Northwest Backroads is a weekly outdoor TV magazine show highlighting “the people, places and things that make the Pacific Northwest unique” (KING-TV Website, http://www.king5.com/nwbackroads/content.html?aboutus). 
-The program airs on Belo-owned stations; KONG-TV Seattle (independent), KGW-TV Portland (NBC) and KREM-TV Spokane (CBS) (The NAB, 2003, April).

	HD political events
	-WREG-TV in Memphis, TN (New York Times Broadcast Co. Group owned, CBS affiliate) offers full convention coverage on a DTV channel. CBS provided a HD convention feed which WREG broadcasted in standard DTV (NAB, 2004, August).


 Commercial Stations’ HDTV Programming, 2007
1.3.1.2 Public Stations
As of March 2005, 307 PBS member stations offer digital broadcast services, covering 93.91% of U.S. TV households (PBS Website).25 PBS launched a new channel dedicated to HD and digital wide screen programming in the winter of 2004 (The NAB, 2003, August). The PBS HD Channel is a new service under the current PBS brand and draws from a library of up to 400 hours of digital programming. Some local public television stations broadcast the entire schedule of the PBS HD Channel. Additionally, PBS has offered PBS YOU programs to its 67 member stations and PBS Kids channels to its 76 member stations. PBS YOU is a 24/7 program service offering formal and informal education programming on television including tele-courses for college credit, foreign language instruction, how-to programs, and public affairs programming. The PBS Kids Channel currently airs preschool cartoon series, such as Arthur, Clifford, and Dragon.

Many PBS stations are now broadcasting digital channels, for example, WXYZ Kids, WXYZ You, and WXYZ HD in Washington, D.C. All 38 public stations, sampled for this study, schedule the affiliated HD programs in their digital channels. According to a public organization survey (Children Now, 2004), public stations which have incorporated new digital technologies are shown in the following Table .
	Programming Strategy
	Examples

	HD at night/multicasting during the day
	-WFSU transmits HD digital programming at night. During the day, it multicast four channels, including a channel for teachers and a channel of kids’ programming (Sams, 2003, May 9).

	SDTV: Educational and interactive programming
	-WGBH-TV, a PBS affiliate in Boston, produced a digitally enhanced, interactive episode of “Arthur.” This program has two caption tracks: a glossary of words and definitions datacast throughout the show. After the broadcast, children were able to test alternative solutions to problems posed during the episode. The episode also offered sign language for deaf children and audio descriptions for blind and visually impaired children.

	
	-Working with Intel, PBS recently created an enhanced version of the wildlife series “Zoboomafoo.” It features companion data accessible from Intel-based personal computers capable of receiving digital signals.

-Viewers can interact with on-screen animation, assist the show hosts, guess a mystery animal or play an on-screen game unique to the enhanced broadcast. Related games, colouring pages and interviews may also be downloaded after the show.

-Noggin and The N are two commercial-free digital cable channels devoted to educational programming for preschoolers and teenagers, respectively.

	
	-Thirteen/WNET in 2002 in New York launched Kids Thirteen, the city’s first 24-hour, digitally broadcast educational channel exclusively for children. WCET-TV in Cincinnati added WCET Kids to its schedule of educational programming in digital.


Public Stations’ Digital Channel Programming Strategies, 2007
1.3.2 Cable Networks Models
Particularly, broadcast networks consider digital technologies as a chance to compete against cable operators by being a program producer and distributor, and offer their audiences a more diverse range of programs to choose from. NBC established NBC Weather Plus at the end of 2004, which provides weather and related local community information. NBC Universal announced a plan to multicast five SDTV channels: the NBC network, a movie channel filled with releases from the Universal Studios, a sneak peek channels of previews and behind-the-scenes looks of NBC’s shows, a local channel for news and traffic information, and a local alert channel for weather, health and safety emergencies (Jessell, 2003, Nov. 17; Higgins, 2003, Oct. 13). ABC also launched its 24-hour all-news channel and covered the Democratic and Republican conventions during the 2004 election period (Taub, 2004, July 22).

Also, Belo-owned WFAA-TV in Dallas has offered local weather updates and a bottom-of-screen news crawl along with ABC News Now's live and taped news (NAB, August 2004).
1.3.3 Multicasting

Facing stiff competition in the mass media market, DTV providers now have to make incisive marketing decisions and determine which niche services will be profitable and sustainable in the future. Thus, many trials of business models for their second spectrum have been conducted to explore new opportunity for profits.

However, some voices remain sceptical about the multicasting. Ultimately, DTV does not change anything, except power consumption. Thus, broadcasters are not willing to deliver the programs that require a significant investment in infrastructure and transmission systems. Also, they must pay the government five percent of the revenues generated if they deliver any kind of pay-TV service (Birkmaier, 2003). As a result, the networks and local stations eagerly seek new business opportunities while trying many experiments. Broadcasters have used digital sub-channels to transmit foreign-language feeds, infomercials, weather maps and continuously repeated local news broadcasts:
	Multicasting
	Examples

	HDTV channel

24/7 news channel

Local news/ political events

Weather channel
	-KTVB-TV in Boise, ID (Belo-owned, NBC affiliate) launched 24/7 News Channel in October, 2003. 
-KTVB broadcasts two digital channels: 7.1 which offers full HD programming in prime time, and 7.2 which broadcasts 24/7 NewsChannel, also carried by the local cable system. 
-The channel offers five time-shifted KTVB newscasts, from morning to late night, along with other locally produced programs that do not appear on KTVB. This includes Belo’s sister station, KING-TV Seattle, WA’s programs, called Northwest Backroads, travelogue Exploring Idaho, local outdoor program Incredible Idaho and Do-it-Yourself Idaho, a local home improvement show (NAB, 2004, June/July).

	
	-JW Broadcasting uses KMIZ-TV’s new digital transmitter to multicast – over the air to viewers throughout the central Missouri via all of its four stations; KMIZ-DT (ABC) on DTV channel 22.1, KQFX (Fox) on DTV channel 22.2, KZOU (UPN) on DTV channel 22.3, and The Show Me Weather Channel, a 24-hour service providing local and regional forecasts and severe weather updates, on DTV channel 22.4 (The NAB, 2004, March/April).

	
	-KFSN-TV Fresno, CA has been multicasting on its digital TV signal. On its analog channel, the station promotes its three primary digital video streams.

-HDTV Channel 30.1 replicates KFSN's analogue signal, including prime time and sports HDTV.
- DTV Channel 30.2 is a second full-time video stream with local news airing five minutes after it appears on the analogue channel, and, between newscasts, public affairs programming including political debates. During the California recall election, KFSN used the second stream to provide viewers with continuous, real-time election results.
- A third video stream, DTV Channel 30.3, airs local weather information, weather radar and a sky cam. The audio on channel 30.3 is Radio Disney (The NAB, 2003, Nov. /Dec.).

	
	-WRAL launched “WRAL Weather Center Channel” in February 2003 and this program provides 24-hour weather broadcasts over-the-air on WRAZDT and on Time Warner digital cable (The NAB, 2004, June/July).


Commercial Stations’ Multicasting, 2007
1.3.4 Pay-TV Trials

A new form of business which sells over-the-air pay-TV packages using a leased spectrum from local stations has been introduced into the local market. U.S. Digital Television launched, in Albuquerque, Salt Lake City and Las Vegas, has partnered with broadcast stations to transmit its package of programming on the unused portions of the spectrum. Targeting price-conscious consumers, this service provides a package of 20 to 30 channels for $19.95 per month. The channel offerings range from ESPN, Discovery Channel and the Food Network to the major broadcast networks in standard and HD formats (Sheng, 2004, May 19). Smaller, independent stations, such as Christian broadcasters, often do not have immediate plans for HDTV and consequently have more unused spectrum available for lease.

On the other hand, a subscription TV model initiated by a broadcaster attracted significant attention in the middle of 2004, but this plan has not been realized yet until Feb. 2005 (Higgins, 2005, Feb. 21). Emmis Communications, which owns multiple TV and Radio stations nationwide, proposed a new pay-TV business model in April, 2004 at the NAB convention in Las Vegas (The NAB, 2004, May). This plan pools spectrum of multiple stations to provide low-cost multiple channels option to viewers. Under the Emmis proposal, the public would purchase a set-top box for a one-time cost of approximately $99 and pay roughly $25 per month service charge to allow access to local broadcast stations in HD along with at least 30 top rated cable stations. The initiator of the plan and CEO of Emmis Communications, Jeff Smulyan argues that television broadcasters can reclaim lost revenue and reestablish severed audience relationships through this revolutionary initiative (Higgins, 2005, Feb. 21).

On the other hand, PBS stations plan to offer commercial datacasting services via digital television transmissions. PBS National Datacast is a for-profit subsidiary of PBS and offers real-time, nationwide data broadcasting services through a partnership with participating PBS member stations (See http://www.pbs.org/digitaltv/dataNS.html). This subsidiary has been embedding data streams into existing PBS analog broadcast signals and plans to datacast multimedia services over digital television signals in the future. By combining TV and computer functions, PBS Datacast experiments with a variety of interactive services with cooperation from computer companies such as Intel and Microsoft. These services include financial, news, sports, entertainment, weather, electronic TV program guides, health, educational, software updates, training, corporate applications, Web sites, CD quality video and music, statistics to complement sports events, news broadcasts or TV programming, and electronic shopping and coupons. These services are made available via subscription or advertising-supported services. Currently, PBS provides on digital channels and online an Electronic Program Guide (EPG), which contains program information such as title, plot, summary, length and rating, and allows users search programming by theme and genre.
2. IPTV Providers
The increasing use of IP networks for transmission of TV and video services has radical impacts on the characteristics of TV and video services and the deployed business models. This in turn requires a more radical approach to the regulatory framework of audiovisual content, for creating a level playing-field for competition, to promote certain audiovisual content, and for protection of minors, etc. which have been the main pillars of broadcast regulation in Europe.

Offering IPTV along side with VoIP and Internet access in broadband networks may be seen as the materialization of convergence. Recently the IPTV services offered in broadband IP networks directly compete with major multichannel platforms like digital cable TV and digital satellite TV. 
The IPTV development opens up for new possibilities for broadcasters both in terms of expansion of number of services (total removal of scarcity) and the possibility for real interactivity. Additionally, IPTV is developing in the IP world, which traditionally has not been subject for regulation. 
2.1 Digital Television and Internet Convergence. 

With the Internet explosion during the 1990s broadcasters feared that the rapid growth of the Internet would draw audiences away from traditional broadcasting and lead to its eventual demise. This fear later subsided when many believed that the emergence of packaging and “channel” concepts on the Web (due to the ever increasing use of IP multicast) meant that broadcasters could use the Internet as a valuable extra resource through which to reach new consumers. The emergence of DVB and other digital TV technologies provided an obvious platform through which an Internet business could be fully integrated into a broadcasting strategy. The Internet can support a huge amount of information which does not only concern Internet users and content including tens of millions of Web sites. However the delivery of such Internet pages is not restricted to the Internet. For example, a site offering weather forecasts holds value not only for an online user, and would profit from making its content available for access from other types of devices, such as smart TVs.
The Multi Protocol Encapsulation (MPE) specification of DVB provides a mechanism for transporting data packets over MPEG-2 Transport Streams. MPE was optimised for the use of IP data. The data packets are encapsulated in datagram sections that are compliant with the Digital Storage Media Command and Control (DSM-CC) section format for private data. This allows both digital TV and Internet traffic to co-exist on the same system and be received by DVB set top boxes [5].

During the late 1990s and early 2000 several experimental systems were developed to deliver Internet pages via the broadcast transmission. The selection of these Internet pages is generally made by an editor (service provider) or by the user and are displayed on either a computer or a Television set [6].

The new world of digital TV creates new opportunities since a digitised TV technology allows other digital technologies such as the Internet to be combined with it. In this respect, Television can be seen as the best way to bring the Internet to a mass market. 

As Martin Sims points out[7]:

“It’s the Internet on your Television with built in modems to access websites, not. . .Television on the Internet”.

People have embraced the Internet because of its interactive nature. With the introduction of digital TV and bearing in mind that digital TV is often seen as the main technology leading to interactive TV [8], a whole new world full of amazing possibilities is opening its doors to individual Internet and TV users. Digital Television viewers can now use their TV sets to gain access to activities more familiar to the Internet, such as browsing information on topics of interests, keeping up-to-date with their email communications, carrying out financial transactions (e-commerce) and several other applications and services existing in the domain of the World Wide Web. Therefore, the concept of convergence between Television and the Internet has been the dominant concept of interactive Television during the late 1990s and early 2000.
Since the early 2000, there is a change in the convergence of TV and the Internet, with the TV becoming now part of the Internet thus forming Net Television, most commonly known as Internet Protocol Television (IPTV). IPTV differs from the traditional digital Television systems. Since its conception it has aimed to provide alternative view channels over the Internet instead of enhancing current view channels (enhanced Television) or providing users with additional control over the current viewing channels (personal Television). IP Television’s main aim is to increase Internet access and services such as browsing and chat and therefore focuses more on the telecom networks rather than broadcast networks. The IPTV business model includes triple-play, Pay-TV, paid video - on- demand (VOD), advertisement-based TV, and so forth. The availability of content anywhere anytime is the main attraction of new customers.

The IPTV infrastructure can be deployed either with centralized or distributed video server architectures. The centralized IPTV is simply the content delivery network used in today’s VOD service. However, the architecture is only good for relatively small network and requires adequate core and edge bandwidth. The distributed IPTV is more ideal for large network deployment by using P2P method. It is a scalable architecture that has advantage in bandwidth usages, but it requires content distribution system for effective delivery over scattered network nodes. IPTV employs IP multicasting for the delivery of digital TV services. IP Multicast is a method in which information can be sent to multiple computers at the same time. The playback of IPTV requires either a personal computer or a set-top box connected to a TV. Video content is typically compressed using either a MPEG-2 or a MPEG-4 codec. One of the main issues of IPTV is the existence of several proprietary different IPTV standards (such as Microsoft TV and Veoh TV) [9], creating a sense of confusion and interoperability issues in the market.

The DVB consortium has attempted to promote standardization for IPTV and achieve interoperability by introducing the Digital Video Broadcasting-Internet Protocol (DVB-IP) Specification [14]. DVB-IP includes two distinct phases. Phase I has the aim of DVB-IP Phase I was to build an IPTV system widely based on proven technologies from the broadcast world (Transport Stream layer and MPEG-2 A/V services), whilst Phase II aims to build on new technologies such as direct IP streaming, supporting the convergence of fixed, mobile TV networks, and web services. The key technologies specified by DVB-IP are service discovery and selection, a DVB Real- Time Streaming Protocol client, MPEG-2 transport over IP, IP address allocation and network time services, receiver identification, and a network provisioning option.
2.2 Players, roles and relationships model

IPTV players include telecommunication operators (telcos), equipment providers, and content providers. Telco operators are expected to directly provide IPTV service to subscribers, in which the operator takes the role of a service provider. Telco operators are either an incumbent operator or an Alternative Network Operator (ANO). A third-party service provider may have many DTV operators as customers resulting in economy of scale and reduced service prices. Operators may indirectly support IPTV services by through the provision of network services over common data networks, in which case the operator takes the role of a network provider. Equipment providers include manufactures of IPTV network devices, and IPTV terminal devices. Content providers include both major media producers, such as motion picture studios, as well as other professional and amateur content originators, such as participants in peer-to-peer content sharing.

2.3 IPTV operators

Service providers around the world have been deploying IPTV services over the last two years. In total 600 commercial IPTV launches existed in 2009. The growth and speed of deployment has varied, but most incumbents in developed countries have deployed some kind of pay-TV product. Initial forays came from smaller providers in Europe and North America and a handful of major providers, such as Spain's Telefónica, France's Free, Hong Kong's PCCW, and Italy's FastWeb. Their success in driving broadband growth by bundling video into a triple-play package has driven increasing interest from others. Now most incumbents in Western Europe – such as Belgacom, Deutsche Telekom, France Telecom, KPN, Swisscom, Telecom Italia, and TeliaSonera – offer IPTV, along with Verizon and AT&T in the U.S. 

Asia/Pacific providers have also gotten into the act, as China Netcom and China Telecom have found ways around regulatory hurdles to move forward with IPTV. Others in Taiwan, India, and Japan have also rolled out IPTV. Even Latin American providers, long restricted by regulation, have begun to deploy some form of TV services, though in their case it's often a hybrid solution.

Not all deployments are proving successful: Tiscali in Italy and Volny in the Czech Republic 14 both scrapped their IPTV services in 2008. Still, the worldwide IPTV subscriber base crossed the 20 million mark in 2008 – impressive growth, given the short deployment timeframe.

By 2009 most IPTV deployments are barely three years old, and even pioneer PCCW only recently celebrated its five-year anniversary. 

The dominant DTV operators in Sweden are:

· Cable TV : Com Hem, Canal Digital and Tele2

· Satellite TV: Canal Digital, Viasat,

· Terrestrial TV: Boxer,

· IPTV: TeliaSonera, Bredbandbolaget/Viasat, Canal Digital, and FastTV.
3. Mobile Service Providers
3.1 Converging fields

In 1966, Bell (1966:13), at the time Chairman of the Department of Business Management at Merrimack College in Massachusetts, noted that "screen size has been a major product variable" in the TV industry. Forty years later, this statement could not be more relevant.

Developments in digital TV and mobile device systems have enabled TV to enter what is possibly one of the smallest screens yet in widespread TV viewing.

Fundamental to TV viewing on a mobile device is the convergence of the mobile and TV. TV and telephony share a common origin in that they are both communication forms "at a distance" (Manovich, 2001:169).

However. TV has primarily been treated as a mass media (Mersham, 1998:207). while mobile communication has been treated as part of the telecommunication industry (Andersson et a/., 2006:4). The basic and main operation of the telecommunication industry has been voice service. As already mentioned, SMS was introduced next. Later other services were introduced, such as, the Multimedia Messaging Service (MMS) and wireless Internet, which enabled services like email and web browsing (Andersson eta/.. 2006:4,6,10).

The TV industry has had as its main focus video transmission. Now, video transmission is possible via telecommunication means on a telecommunication device. This convergence not only entails industrial convergence, but also convergence in services, in devices and in networks. Convergence in services refers to the ability of a user to, for example, play a game on their mobile device against a friend playing the same game on their TV set. Convergence in device refers to using one device for various services, such as using a mobile device for both TV viewing and voice conversations. Convergence in networks refers to, for example, using the same telecommunication network for both mobile voice and mobile TV services (Andersson et al., 200667; Anon., 2006d:13; Taylor, P., 2007:lO-11).

The current network of broadcast transmission towers that carry TV signals to your home can be retrofitted to also deliver a Mobile DTV signal. That signal has the ability to deliver local, full-motion digital broadcasts on multiple mobile devices, without the need for additional broadcast spectrum.

The Mobile DTV platform enables local TV stations to deliver live, digital content to ATSC-capable mobile and video devices such as mobile phones, portable media players, laptop computers, personal navigation devices and automobile-based "infotainment systems." The service is “in-band”, meaning local broadcasters are providing mobile TV services as part of their terrestrial transmission within the same, existing 6 MHz channel they use for their current ATSC DTV programming.

With little cost, broadcasters can install a Mobile DTV exciter and signal encoding equipment on existing TV transmission systems and gain the ability to transmit a robust, digital mobile TV signal. Consumers will receive that signal on various Mobile DTV devices. The Mobile DTV system allows the splitting of the 19.4 Mb/s of capacity into a slice for delivery to current DTV receivers and a slice for Mobile DTV technology that can be received on new Mobile DTV-capable receivers.

With this convergence in the TV and telecommunication industries, comes the challenge for role players, who previously worked in separate industries, to cooperate in a merged industry field.

Questions arise as to who - referring to telecommunication network providers and TV content providers - will get what slice of the revenue (Andersson eta/.. 2006:259; Jenkins, 2005:54-55).
3.2 Mobile DTV Performance Capabilities

Mobile DTV enables broadcasters to deliver consistent performance and functionality across a range of service requirements:

· Video quality - Delivering one or more compelling, high-quality mobile/handheld video programs that provide excellent viewing experiences using H.264 base profile video encoding now, and even better resolution (up to 480p) in the future.

· Mobile reception - Clear, consistent reception tested at speeds greater than 100 miles per hour. The system processes the mobile program stream(s) with additional forward error correction and data redundancy to help ensure successful reception.

· Efficient/flexible use of spectrum - Mobile DTV provides for robust delivery of programming. Bandwidth flexibility is evident in the number of audio/video services, data rates and the signal robustness attainable with main ATSC data requirements

· Backward compatibility - 100 percent backward compatibility with all existing/deployed ATSC consumer equipment/receivers. Compatibility eliminates the risk of DTV service disruption and reduces additional equipment cost for broadcasters.

· Device/UI parameters - With only a single receiving antenna required, design options are maximized and ease of use is enhanced. Convenience features (e.g. programming guide, time-shifting and storage) are part of the system architecture. Significant mobile/handheld receiver power savings result from burst transmission that maximizes receiver battery life.

3.3 Mobile DTV Receiving Devices

Video enabled devices capable of receiving broadcast TV services continue to be developed and upgraded by manufacturers. These devices include mobile phones, portable media players, laptop computers, personal navigation devices and automobile-based “infotainment” equipment.

3.4 Role players in mobile TV

The focus of this report is on key challenges in the relationship between content providers and users in mobile TV. In order to understand the roles of these parties in the context of mobile TV, it would be helpful to view them in terms of a simplified representation of the communication process. There are various models that represent the communication process. These include the basic linear model, the interactional model and the transactional model (West & Turner, 2006:7-13). Fundamental to these models are the components of sender, message, channel and receiver. The sender encodes the message, selects the channel and transmits the encoded message through the channel to the receiver who decodes the message. The channel is subject to various interferences, such as noise, obstacles, number of links, deletions, additions and so forth (Casstevens, 1979:33,35; West & Turner, 2006:8). Then, as proposed in the transactional model, there may be an opportunity for feedback. This is a message sent from the original receiver to the original sender in response to the original message (Casstevens, 1979:33,35; West 8 Turner, 2006:lO). This is a very simplified description of communication, however. It forms a basis for understanding the roles at play here.

Content providers refer to those parties who produce and provide content distributed to mobile devices (Andersson et a/., 2006:127). These providers may, for example, sell their content to a network operator who then resells it to users or they may sell content directly to users through a channel provider (Andersson et a/., 2006:180-181; Fry, 2005a:71). On the other hand, the content provider and the network operator may be the same party where the operator produces and distributes his own content. Thus, the content providers can be seen as the senders in mobile communication, since they have a message or messages in the form of content that they want to send.

The sender is responsible for choosing the channel. In the context of mobile TV, this channel is mobile TV and the mobile network through which it functions. Here network operators provide the channel and are responsible for ensuring minimum interference in content delivery, whether they deliver the content themselves or provide a secure platform for content providers to deliver content (Andersson eta/., 2006:180-181).

The user is the receiver in mobile communication. However, feedback from the user to the sender will reverse the roles and renew the process. This feedback may not necessarily be in the form of mobile TV. It may be a response from the user to express user satisfaction or dissatisfaction through means of, for example, an email message via the mobile device and its related network. The possibility for interactive use of mobile TV allows for more feedback than in traditional TV viewing
In addition to the basic components of sender, message, channel and receiver, there are other factors such as context and fields of experience that influence the communication process (West & Turner. 2006:9,12). Such factors are not discussed here, as a simple description of the communication process is sufficient to set the stage for the discussion on the relationship between content providers and users in mobile TV.

It is important to note that many mobile devices are equipped with a video camera, making it possible for mobile device users to create their own content and distribute it via a telecommunication network. During October 2006, a pupil at a Port Elizabeth school recorded two Grade 11 girls in a brawl. The fight was filmed in three "chapters" using a mobile device camera. Each chapter was sold separately for R5 and they reportedly sold like "hot cakes" (Spoormaker, 2006). Besides the ethical questions this raises, which are not the focus of this discussion, this demonstrates how the lines between content providers and users have become blurred in a sense. When referring to "content providers” in this report, reference is made to commercial and institutional content providers rather than users who produce their own content, as in the example given. Where this is not the reference, it is specified.

A further note of importance with regards to this report is that in employing the term "user", reference is being made to both customer and client in mobile TV. The user can be said to purchase a product when buying mobile TV content, making him or her a customer (Hornby, 2001:288). On the other hand, the user can be said to make use of a service when using a mobile TV network, making him or her a client (Hornby, 2001:288). Whether considered as a customer or a client, this party remains a user and is referred to as such in this report.
Conclusions
In the few years since the introduction of DTV, many players have entered the market for both DTV receivers in all their forms –TV sets, PCs, mobile phones and other portable devices- and the applications and content that go along with it.
If we are to gain the full advantages of the opportunities DTV promises, we must also acknowledge the pitfalls that its implementation entails.
Providing the framework in which this new market must operate is a challenge. In technical terms, the entities involved in the market must develop the networks and applications that will allow for a variety of devices to connect to the content providers and even each-other. In legal terms, differentiating between what entity has responsibility over which issues and deciding how we wish to regulate the market still proves to be the same challenge it was for Analogue TV.

It is in conclusion imperative that all the stakeholders –content providers, hardware manufacturers, broadcasters and regulators- cooperate in deciding the future of DTV.
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