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This “Digitisation strategy for the introduction of digital terrestrial television in Austria” was designed in accordance with § 21.5 of the Private Television Act (PrTv-G), Federal Law Gazette 1, No. 84/2001 in the version of Federal Law Gazette 1 No. 71/2003, with the support of the “Digital Platform Austria” working group and in co-operation with the Federal Chancellery.

I. Introduction

This first version of the digitisation strategy concerns the digitisation of terrestrial television. In accordance with § 21.5 of the Private Television Act (PrTv-G), this is the “priority objective” of the “Digital Platform Austria” working group and the broadcasting regulatory authority, KommAustria. At the same time the strategy constitutes Austria’s notification of its switchover plans in the context of the eEurope 2005 Action Plan, which calls on all EU Member States to present their strategy for the introduction of digital broadcasting.

All the players – the regulatory authority KommAustria and the members of the “Digital Platform Austria” working group – are aware that the introduction of digital terrestrial television must be seen within an overall technological perspective. Digital terrestrial broadcasting is only one form of transmission technology among the information society’s many options.

The switchover from analogue to digital terrestrial television is a highly complex process, which will take several years to complete and which, moreover, is influenced by numerous external factors. From today’s standpoint, any prediction of the exact development of the process up to the turnoff of all analogue frequencies is necessarily limited. For this reason, the regulatory authority, KommAustria, regards the strategy set forth here as the first version, focusing primarily on the concrete steps to be taken in the next two to three years. Subsequent development, in particular the specific mode of action to be taken in the switchover phase will be laid down and adapted in accordance with technical experience, consumer acceptance and the results of the Stockholm follow-up conference (see Section 2.4 of the Background Paper).
II. Requirements in the introductory phase

The following requirements have come to light in the course of Digital Platform Austria’s work and on the basis of developments in markets other than those which are relevant for market success. Together they represent what the regulatory authority considers to be the necessary facilities for digital terrestrial broadcasting.

· Range of programmes: the programmes transmitted by digital terrestrial broadcasting should extend beyond those currently offered by analogue TV and should from the very first, i.e. as early as the simulcast phase, at least include existing, terrestrial, free TV.

· Digital added value: In addition to improved picture quality, additional interactive services should be offered from the beginning. These should make it possible to experience the new possibilities offered by digital television (electronic programme guide, digital videotext, etc.) in compliance with the European software standards (MHP).

· New modes of reception: Portable indoor and mobile TV reception are significant distinguishing characteristics of DVB-T which should be made available very rapidly, at least in densely populated areas. The subsequent development of this product advantage of DVB-T will be highly dependent on the relevant multiplex operator’s business model.

· Business model: Multiplex operators should create the “right” mix on the basis of the abovementioned characteristics and facilities of digital broadcasting and should also have sufficient entrepreneurial freedom to be able to react flexibly to future market developments.

III. Configuration

The facilities described in Point II cannot, however, be implemented with the bandwidth of a single TV channel. Thus, in the view of the regulatory authority, at least two jointly operated transmission channels will be needed from the outset for the successful introduction of DVB-T. The regulatory authority’s efforts in the preparatory spectrum planning and co-ordination are aimed at securing two channels for each provincial capital. This objective is achievable in many places but not everywhere in Austria. Before the analogue turn-off (which will certainly not occur before 2006), a second full-capacity transmission channel will not be available in all Austrian regions (in particular Vienna and Lower Austria). For this reason too, the simultaneous award of both transmission channels to a single operator makes sense and is indeed necessary.

A single multiplex platform with two transmission channels will be provided for the introduction of digital terrestrial television, with the requirement that ORF 1, ORF 2 and ATV+ are broadcast in one and the same multiplex transmission channel. A call for tender and award of other multiplex platforms is planned only for the period following completion of the simulcast phase.  It is currently believed that five or six transmission channels will be possible.

In order to be able to broadcast ORF’s current regional programmes and also other programmes in specific regions, these transmission channels must be separated in programming terms, at least at the level of the provinces (Länder).

The objective is to provide at least one nation-wide transmission channel (objective for regular operation: over 90% coverage), while a second transmission channel will initially (i.e. for the duration of the simulcast phase) concentrate on the densely populated areas. This objective can only be achieved if it takes account of the first analogue turn-off and switchover plans.

IV. Network development and simulcast phase

The development stages and minimum-coverage figures for the individual transmission channels are laid down in the multiplex platform licensing procedure. The first objective is to provide a service to the large population centres using the main Austrian transmitter stations, with full national coverage to follow as soon as possible. Achieving this objective will rapidly provide the greatest possible number of residents with digital TV signals, with the multiplex operator providing the Austrian Broadcasting Corporation with the possibility of broadcasting its programmes in line with its statutory service provision mandate.

· Level of provision: In the light of international experience and the requirements of spectrum management it will be necessary to build up DVB-T provision gradually in “islands” in the densely populated areas, rather than beginning immediately with a nation-wide network. The aim is a coverage level of 60% of the population with stationary reception within a year. Once fully developed, a technical range should be achieved which will correspond to present-day analogue provision as far as possible.

· Switchover region by region – short simulcast phase: in those regions in which the authorised operator has achieved provision (of at least 90% stationary and 25% portable indoor) with digital TV signals, the simulcast phase (depending on the extent to which consumers have digital reception equipment) must be limited to a definite period, for example six to twelve months. A clear-cut plan will provide certainty for consumers when deciding to buy a set-top box or a digital TV receiver and ensure the economic viability of TV broadcasting companies, for which the simulcast operation represents a particular financial burden. Switching over the frequencies in the individual provinces in sequence is not only economically desirable or rather necessary. This form of “roll-out” is also needed in terms of the communication strategy. In concrete terms, this means that the complete switchover from analogue to digital transmission should proceed in stages throughout the provinces. When the switchover has been completed in one province, it will commence in the next region until, after approximately four years, all analogue frequencies have been switched off, or converted into digital. This means that the turn-off of all analogue frequencies in a province will not occur until 2007.

·  Creation of spectrum resources: Frequencies which are no longer used for analogue transmission in a densely populated area may be used in a neighbouring area to develop digital provision.

· Analogue switch-off of a programme:  in some areas the direct switchover of one of the currently broadcast TV programmes  (without prior simulcast) may be necessary in order to facilitate expansion of digital provision (insufficient spectrum resources for a simulcast operation).

· Co-operation between multiplex operators and programme broadcasters: The digitisation of terrestrial broadcasting can only be successfully achieved by the close co-operation of multiplex operators and television broadcasters. Broadcasters must be particularly involved in implementing the communication strategy.

V. The time-frame

Phase 1: The preparation phase (2003 to Q4 2005)

Intensive spectrum planning and co-ordination activities by the regulatory authority with the neighbouring States and participation in the Stockholm follow-up conference in May 2004 – implementation of DVB-T pilot operations (without reduction of analogue transmission) and preparation of simulcast islands in densely populated areas – clarification of the business case in the light of the question of which depth or combination of individual facilities or characteristics of DVB-T should be offered (level of provision, number of programmes, portability, etc.) in the form of surveys and studies (one study by Professor Dr. Thomas Hirschle, President of the Baden-Württemberg “Landesanstalt für Kommunikation” [Department of Communication] is already under way) – careful observation of developments in other markets and know-how transfers with leading institutions in other EU Member States (“DICE” project: “Digital Innovation through Co-operation in Europe”, undertaken within the framework of the EU’s Interreg. IIIc Programme) – prospecting of potential applicants with regard to the relationship between infrastructure and content – preparation and implementation of multiplex tender (beginning of 2005) – achievement of key position, “go or standby” at the end of Stage 1.

Phase 2: Progressive provision in densely populated areas (Q1 toQ4 2006)

Phase 2 begins with the legal authorisation of planning, development and operation of a first Multiplex platform with a maximum of two transmission channels per province using the main Austrian transmitter stations; participation in the second session of the Stockholm follow-up conference at the beginning of 2006 and analysis of the results – development of network “islands” in the densely populated areas; targets or objectives: portable indoor where possible; more programmes than in the analogue offer, at the very least all programmes available by analogue transmission; additional services (EPG; digital video text, enhanced TV); fixed supply level by a certain deadline (60% of the population with stationary receivers in the first year of the award of licences); review of the digitisation strategy taking account of national and international developments and reworking of the strategy to meet requirements in the switchover phase; preparation for standard operations after analogue  switch-off: which programmes and services will further multiplex transmission channels carry in the interest of a successful business case and Austria’s media policy? 

Phase 3: Switchover by region and analogue turn off (ATO) (2007 to2010)

The switchover process, i.e. the turn-off of analogue frequencies, will be carried out in the provinces in turn and with a limited Simulcast duration (6 to 12 months), resulting in provision of at least 90% stationary and 25% portable indoor in each area; owners of analogue transmission capacities must give back their frequencies (differentiation between ORF as a public service-provider and private broadcasting companies) when the relevant programmes in a particular area are digitally transmitted, transmission is comparable with the previous analogue operation and digital terminal equipment is available at affordable prices; broadcasting companies will be closely involved in the switchover process (move to weaker signals, communication strategy etc.); turn-off of analogue frequencies in one province after another.  
4 Phase 4: After the ATO (from 2010)

After the last analogue TV transmitters are switched off, the current expectation is that there will be five or six possible transmission channels in Austria; call for tender and award of further multiplex platforms; level of provision: multiplex coverage of over 90% (stationary), two or three transmission channels with 70% stationary and 40% portable indoor receivers, further transmission channels in accordance with the digitalisation strategy and economic resources. 

Vienna, 17 December 2003

Austrian Broadcasting Regulatory Authority (KommAustria)

Mr. Franz Prull

Deputy head of KommAustria
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1. Media policy: starting-point and objective

1.1. The digitisation of broadcasting in a European context

The eEurope 2005 action plan of the European Council at Barcelona had the objective of “making the European Community the most competitive and dynamic knowledge-based economy in the world with improved jobs and social cohesion”. A particular focus of this objective is the further development of a knowledge-based society with open access to all consumers and non-discriminatory access to data transmission services for suppliers.  It is possible to avoid a “digital divide” which would lead to the advantages of the “online” information society being reserved to a so-called “info elite” and the exclusion of large sections of society from this development. This can be prevented by creating infrastructures which facilitate access for all consumers to the services and content of the “communications landscape”.

In this connection, the digitisation of the means of broadcasting, as a significant medium for the information society’s content and in the future also its data services, is particularly important. The switchover from analogue to digital will produce a large transmission capacity for all transmission means – terrestrial, satellite or cable. It will also lead to a more efficient use of the spectrum, which will be particularly significant for terrestrial transmission. This will have positive effects for both suppliers and consumers. For suppliers of content and services, broadcasting in the digital age will be simpler and cheaper because of the greater available data capacity. After the switchover to digital data transmission, consumers can look forward to a great many more programmes than at present as well as new types of contents and services.

1.2. The significance of digitisation for Austria

For a comparatively small economy such as Austria, active participation in this common European objective is particularly important. Thus, the digitisation of broadcasting constitutes an essential objective, in terms of media policy, of the Broadcasting Laws of 2001 and is anchored in Title 6 of the Private Television Act.

The digitisation of the means of broadcasting should lead to greater media variety in Austria and the provision of an independent infrastructure should also strengthen existing and future Austrian broadcasting companies, thereby promoting Austria as a media and communications location.

A viable infrastructure for the future serving as a stable basis for the broadcasting of regional contents will also make a huge contribution to the preservation of a region’s cultural and economic identity. The terrestrial transmission of broadcasting services is particularly important in this connection through the interplay of various platforms (see also Section 1.5.).

1.3. The involvement of the “Digital Platform Austria” working group

In accordance with the special significance of terrestrial broadcasting as stated in the Private Television Act, in the Title in which digitisation is laid down as a media policy objective, the digitisation of terrestrial television is described as an urgent goal in the work of the regulatory authority and that of the “Digital Platform Austria” working group appointed by the Federal Chancellor in 2002 to support the regulatory authority. With the support of the working group of approximately 300 experts from broadcasting companies, service providers, industry, trade, science and consumers, the regulatory authority is charged with the task of “beginning the introduction of digital terrestrial television by the end of 2003.”

The regulatory authority is undertaking this task, firstly, by implementing the present strategy which serves as a basis for the introduction of digital terrestrial television and, secondly, through its advanced preparations for a first DVB-T pilot operation in spring 2004.

Four core partners (Österreichischer Rundfunk [Austrian Broadcasting], Rundfunk & Telekom Regulierungs-GmbH [Broadcasting and Telecom Regulation Company], Siemens Austria AG and Telekom Austria AG) have come together, with the involvement of all members of the Digital Platform Austria” working group, to implement the test operation planned in Graz in April 2004. As well as a technical trial of the new transmission  technology, this will also test consumer acceptance of new interactive applications in MHP-standard (MHP = multimedia home platform). 

The work carried out by the working group is divided up among the so-called “panels” of experts on the areas of technology, law and market/content. In the mere two years which have elapsed since “Digital Platform Austria” was set up, these expert panels have discussed numerous professional aspects of the complex and multifaceted topic of digitisation, in some cases also calling on international experts.

The regulatory authority’s technical considerations in designing the digitisation strategy is based on the work done by the panels of experts and a scrupulous observation of developments on other markets. In addition to this form of involvement of the working group, its members also participated in a General Assembly in the Austrian Chamber of Industry on 28.11.2003, giving advice and presenting the digitisation strategy. A paper summarising its position was provided in the working group’s Internet platform five days before the General Assembly with an invitation to the General Assembly to make criticisms, comments and additions. The cornerstones of the digitisation strategy were presented by the Deputy Head of AustriaKomm, Franz Prull, before the plenary discussion.

The discussion was extremely constructive and certain comments were made by the members. The discussion leader, Dr. Alfred Grinschgl, Managing Director of “Rundfunk & Telekom Regulierungs-GmbH” on behalf of professional broadcasters, expressly asked whether there were any basic objections to the strategy. A representative of cable network operators, Günther Singer of Liwest, objected to the use of public funding (the “digitisation fund”) for digitising terrestrial broadcasting. This would, he claimed, give rise to a State-subsidised competition for cable network operators which would threaten their existence. No other doubts or objections were expressed. Numerous additional comments (e.g. concerning the editorial weighting of certain areas or the incorporation of the digitisation strategy in an overall technological “master plan”) were approved. The “cornerstones of the digitisation policy in accordance with §21(5) Private Television Act” were accepted by a large majority.

1.4. International developments

Digitisation is in progress in all three established means of broadcasting (terrestrial, cable and satellite) in almost every country in the world, albeit in different forms and at different speeds. The Private Television Act instructs the regulatory authority to take stock of developments in other markets; indeed, given that Austria is a small market this is essential. As regards the availability of digital-compatible terminal equipment, Austria is dependent on market developments in the neighbouring countries. Moreover, the Austrian media market is closely connected with the much larger German market, in particular because they share the same language. In the light of the above, it is particularly important that Austria should proceed in harmony with international development.

Digital Video Broadcasting (DVB) has become established as a technical standard for transmitting digital television signals in Europe and beyond (Africa, Asia). DVB was to a large extent developed in Europe and adapted to all platforms (terrestrial: DVB-T, satellite: DVB-S; cable: DVB-C). Only the US and Japan are using other technical standards for the digitisation of broadcasting.

As regards the development of a single software standard for applications for interactive television, it now seems clear that the Multimedia Home Platform (MHP) is set to take over. The development of this software interface between set-top box and transmitted application is being driven by a consortium of 730 members from 51 countries and five continents. The MHP platform should offer a uniform and open interface for the introduction of interactive, multimedia added-value services for digital TV programmes and services.

While digital TV by cable and satellite is already available in most countries – whether as “pay TV” or “free-to-air” offers, the digitisation of terrestrial television is only in the preparation or introduction phase in most European countries.  However, no country in Europe is generally excluding the digitisation of terrestrial television, which would ultimately amount to completely renouncing this transmission platform.

In most European States, pilot projects similar to the operation planned to take place in Graz in April 2004 are under way. With this project, “Rundfunk & Telekom Regulierungs-GmbH” is also contributing to an international platform for know-how transfers relating to the results of such projects. The other members to this project, known as DICE (“Digital Innovation through Co-operation in Europe”) are leading institutions in other countries or regions: the “Land Berlin” (province of Berlin), Denmark, Sweden, the UK, Poland, Hungary and Lithuania. The project will start up at the beginning of 2004 and will probably be funded by the EU’s Interreg IIIc Programme.

In those markets in which digital terrestrial television is already in regular operation, it has emerged that, even in its digital form, terrestrial broadcasting is primarily suitable as a technology for basic provision of TV content and related services. All attempts to date to make conventional pay-TV platforms a success via DVB-T (in Spain and the UK) have failed. A close examination of international developments reveals that digital terrestrial television, unlike cable or satellite, is a simple transmission platform, which is accessible to all residents free of additional technical or financial barriers. As regards the range of programmes or possible interactivity, terrestrial television, given its fundamental characteristics, cannot compete with satellite and cable. On the other hand, in addition to its “democratic” basic provision of digital services, it also offers user facilities which cannot be provided by the other platforms such as portable and mobile reception and the simple possibility of broadcasting regional and local programmes.

In the countries neighbouring Austria, intense preparations are under way for the introduction of digital terrestrial television. Progress has been most rapid in Germany, where in August 2003 in the Berlin/ Brandenburg region, after a short simulcast operation, the analogue frequencies were definitively turned off. This project represented a test case for all other markets, in particular as regards the social compatibility of the switchover, and the result was very positive. There were individual reception problems initially but the technology as a whole was very quickly accepted by the population, even though consumers had to purchase set-top boxes. After Berlin/Brandenburg, Germany plans a switchover in Northern Germany and North Rhine Westphalia in 2004.

1.5. Terrestrial distribution and its special importance in Austria

The following are the most important arguments regarding the basic question of why Austria should retain terrestrial transmission for broadcasting at all and – what is more -  why it should choose to “digitally convert” it and develop it through considerable investment in the transmission infrastructure and consumer investment in equipment to such an extent that it will remain competitive and become more important in relation to cable and satellite:

· Some two million TV households (60%) use terrestrial television: The reception of television programmes (in particular those offered by the public broadcasting stations and the nation-wide private TV supplier) by aerial is considerably more widespread in Austria than, for example, in Germany, and certainly Switzerland and Belgium, where the level of provision by cable has in some cases reached 90%. In Austria, approximately 540,000 households receive television exclusively by terrestrial means (in 2003), which accounts for a proportion of 16.6 % of all TV households. Moreover, 86.6% of the more than 1.4 million households with satellite provision depend on terrestrial transmission for receiving the Austrian programmes. This also applies in some cases to households with two or more televisions (1,438,000). In these households, 15% of the second, third or more TV sets can only receive terrestrial television. Thus two million TV households depend on terrestrial television for receiving Austrian programmes (“Digital Television in Austria”, study carried out by Fessel+GfK 2003 on behalf of RTR; N=2,000).

· Austria’s national identity: Compared with all other broadcasting platforms, a terrestrial transmission network for broadcasting programmes is the surest means of guaranteeing the future of Austria’s national identity.

· Easier access: Terrestrial technology can guarantee suitable access to broadcasting for makers of local and regional programmes.

· “New basic provision”: In the light of developments in technology and broadcasting law, particularly over the last two decades, our understanding of what is meant by “basic provision” must be re-defined or adapted. The “new basic provision” as the core of a broadcasting service which emphasises Austria as a media location will offer considerably more programmes than terrestrial television today, and in the following order: first, the programmes of the Austrian Broadcasting Corporation, for which there is a statutory mandate, then those programmes in respect of which there is a “must carry” rule, such as the nation-wide private TV supplier, and finally other programme offers chosen in the course of a selection procedure, which are in the interest of the public and of Austria as a media location. Data and additional services must also be offered such as programme navigators (electronic programme guides [EPG], or digital video text).

· Outside of the cities, cable TV is not a satisfactory alternative: in terms of the “new basic provision” the terrestrial broadcasting of programmes has clear priority especially in relation to the cable networks. The possibility of receiving cable TV must be regarded as privileging households in urban areas. While in urban areas (cities with over 50,000 inhabitants, i.e. Vienna and the regional capitals), 60% of all TV households have a cable connection, in small communities with less than 2,000 inhabitants only 13.4% of TV households have a cable connection (“Digital Television in Austria”, study carried out by Fessel+GfK 2003 on behalf of RTR; N=2,000). This situation will not change much over the next years. A preference for cable television networks in the overall digitisation strategy would reinforce the “digital divide” which already exists between urban and rural areas, e.g. in the area of broadband Internet access. It should be pointed out at this stage that, for commercial reasons,  the level of coverage with the “new basic provision” will not fully correspond to the current analogue transmission of programmes, so that provision by TV satellite could prove particularly important in such border areas.

· Satellite transmission complementing terrestrial: the broadcasting of television programmes by TV satellites where the broadcasters are not based in Austria and whose editorial decisions are not taken in Austria (this is the usual case for satellite programmes broadcast in Austria) is, in accordance with the EU “Television without Borders” Directive, not subject to domestic Austrian regulation. Moreover, programmes which are broadcast for Austria are usually encoded for legal reasons (no rights to broadcast throughout the entire German-speaking area). They are digitally transmitted by Astra and thus not freely accessible to all.

Thus satellite broadcasting of TV programmes does not on the whole have the same status as terrestrial transmission. The satellite transmission of Austrian programmes is largely hindered by the territorial nature of copyright. Broadcasting rights to attractive programmes for the whole German-speaking area are often unaffordable for Austrian broadcasting companies because of their size and resources and sometimes simply not obtainable. Satellite transmission must therefore be digital and encoded and viewers must have access-enabling devices (such as smart cards). ORF only began satellite transmission a few years ago. In this connection, an important development took place last year in terms of media policy: in the course of the switchover of ORF’s encoding system from Betacrypt to Cryptoworks, an agreement was concluded with the licence-holder for nation-wide private television, ATV+, which allows subscribers to ORF’s digital programmes  to receive ATV+ programmes by digital satellite as well. The costs of satellite broadcasting include the uplink and the necessary access-enabling system as well as the administration of the necessary facilities and the licensing costs for the encoding system. This is certainly not affordable for local and regional private television providers. Where programmes consist solely of one’s own productions, these problems do not arise; however these are very small undertakings which would certainly be unable to afford satellite distribution.

In order to give local TV broadcasting companies easier access to satellite broadcasting platforms, some German regions (Bavaria and North Rhine Westphalia among others) offer a model according to which several local TV broadcasting companies jointly hire a satellite transponder and each partner is on air for a few hours a day, by means of a time-sharing rota. This model is being used in Bavaria, for example and is financially supported by the “Bayerische Landeszentrale für Neue Medien” [Bavarian State Bureau for New Media]. However, even in Germany this is not conceived as an alternative to terrestrial transmission: local TV programmes are primarily transmitted by terrestrial means and the satellite time-sharing model is only intended to help to extend their range at least for part of the time.

Particularly in areas which present a challenge to terrestrial transmission, it will certainly not be possible to dispense with satellite broadcasting.
· No mobile reception without terrestrial television: Only terrestrial transmission allows consumers to receive programmes in “mobile” situations. It must be assumed that television will in essence remain a very passive form of media consumption bound to a cinema-type environment (even in the future we are unlikely to watch a Christmas blockbuster or a historical documentary in the car). However, this does not contradict the development which is already apparent whereby the medium of TV will accompany us in our daily lives. Television in the car or on the train or partial reception of certain TV content such as football or news by means of “convergent” terminal equipment, which will be a combination of a mobile phone, palm devices or PDA, is not just the future: it is happening now. Mobile TV applications and so-called portability (a distinction is made between “portable indoor” and “portable outdoor”) are among the distinguishing characteristics of terrestrial transmission: its mobile applications give DVB-T a decisive edge over cable and satellite.

The international DVB group is also taking account of the growing potential of mobile broadcasting applications as a low-cost data transmission technology in establishing its own standard, DVB-H (“H” stands for “hand-held”), which is optimised for mobile reception (less interference, stable reception characteristics). Particularly in association with UMTS as a return-channel technology, DVB-T or DVB-H has great potential from the perspective of the equipment industry and of telecommunications operators. The first models of mobile telephones with built-in DVB reception modules (such as SONY or NEC) have already been presented to the public.

· Terrestrial provision mandate in accordance with Austrian law: Finally, we must not forget the charges levied on behalf of the ORF on all Austrian households which have an operational television and are not exempt from payment. The right to levy charges corresponds to a duty to ensure terrestrial provision: in accordance with § 3 of the ORF Act (“service provision mandate”) the Austrian Broadcasting Corporation must ensure that “subject to technical development and economic feasibility, all inhabitants of the national territory who are authorised to operate a radio or television receiver are consistently and permanently provided with one regional and two nation-wide radio programmes and two nation-wide television programmes (Par. 1). These programmes must in any case be “provided by terrestrial distribution” (Par. 3). § 3.4 of the ORF  Act also lays down that the programmes mentioned in Par. 1 will also be supplied by terrestrial distribution using digital technology – subject to technical development, availability of transmission capacities and economic feasibility.

1.6. Media policy objectives

The ambitious and highly sensitive programme for the migration of broadcasting from analogue to digital pursues a number of media policy objectives which are fundamental to Austria’s future. In the arguments in favour of the terrestrial distribution of programmes (listed in Section 1.5), some of the most important media policy objectives were also described, in particular the endeavour to preserve as far as possible Austria’s identity in terms of state and cultural policy in the broadest sense and to continue to ensure non-discriminatory, equal access to terrestrial broadcasting platforms.

In connection with the objective of preserving Austria’s national identity it is highly significant that although “only” 16% of Austrian TV households are entirely dependent on terrestrial distribution for their television reception, approximately 86% of the satellite-owning households rely on terrestrial distribution for reception of the two ORF TV stations and ATV+. As indicated above, approximately 60% of all TV households require terrestrial distribution in order to be able to watch Austrian television programmes (“Digital Television in Austria”, study carried out by Fessel+GfK 2003 on behalf of RTR; N=2,000).

Other media policy objectives for the introduction of digital terrestrial distribution (DVB-T) include:

· A high-performance infrastructure: creation of an innovative, viable communications infrastructure for Austria’s provision of broadcasting services;

· “New basic provision”: establishment of a “new basic provision” entailing a significant increase (12 to 16 television programmes) of terrestrial programmes (in particular “free TV”), thereby strengthening the programmes of the ORF stations and other Austrian broadcasting companies in relation to their competitors;

· Consumer acceptance: a particular goal is to ensure that consumers have access to terminal equipment which is affordable and complies with the known criteria of interoperability of open software standards;

· Analogue turn-off: turn-off of broadcasting frequencies previously used for analogue transmission (ATO);

· Quality: improving quality for users of TV programmes by enhancing image and sound quality;

· Variety: Increasing quantity in the form of more programmes and above all different types of programmes (data services, expanded Teletext, interactive applications, EPGs, etc.) by a more efficient use of the spectrum);

· Mobility: new modes of use in the form of portability and mobility (car, train, PDA, etc.);

· Media location: Promotion of Austria as a media location in several business fields either directly or indirectly related to broadcasting: film and television production, authors and directors, services like sound studios and lighting companies, advertising, creative and media agencies, etc.

· Service provision mandate: carrying out of service provision mandate in mountainous and sparsely populated regions, in which terrestrial distribution is not economically feasible, by satellite broadcasting, in particular of the programmes of ORF and ATV+;

· Competitiveness: Avoidance of situations and conditions which may make Austrian national television and other Austrian broadcasting companies less competitive in relation to their mainly German competitors during (and obviously also after) the “simulcast” phase.

1.7. Outlook for the digitisation of broadcasting by cable and satellite

In accordance with the Private Television Act, the digitisation of terrestrial distribution is a “priority objective” for the regulatory authority and the Digital Platform Austria working group. However, terrestrial distribution or rather its digitisation cannot be considered in isolation from cable networks and satellite receivers.

In the area of satellite television, digitisation — not only in Austria — is progressing swiftly and is market-driven. Thus, of the total number of households with satellite receiving equipment, the proportion of households receiving digital television by satellite had already reached 30% by the end of 2003. The dynamism which has been a feature of this market for some time is demonstrated by the sales figures for digital satellite receivers. In May and June of 2003 this was more than double what it had been for the same months in 2002. In July and August of 2003, the number of digital satellite receivers sold was three times that in the previous year. The reasons for this lie in the programme offer which is unbeatable in terms of variety and also in a dramatic drop in some cases in the prices of digital-compatible set-top boxes. In addition, households receiving satellite TV, unlike households with terrestrial or cable reception, require a set-top box in any case, even for analogue reception. In view of the reduced prices and the clear product advantages, there are virtually no hurdles here on the consumer’s side to a switchover to digital reception.

The speedy digitisation of satellite reception which is underway is also benefiting the nationwide Austrian TV programmes as, for copyright reasons, they must ensure that their programmes can only be received in Austria. This can only be guaranteed by encoded transmission of the programmes which in turn is only possible by digital satellite. In 2003, ORF switched over to a new encoding software (Cryptoworks) for all its programmes (ORF 1, ORF 2, all regional programmes and TW1). By agreement with the licence-holder for national private television, ATV +, this channel has also been transmitted in digital, encoded form by the ORF transponder since October 2003 and can be received with ORF’s decoding system (“smart card”). This development is to be welcomed in terms of media policy. Approximately 220,000 households are equipped with the necessary ORF smart cards (as of December 2003). A further 60,000 households receive the ORF and ATV+ channels via the “pay-TV” platform, Premiere World. In total, approximately 280,000 households receive the three nation-wide TV channels (ORF 1, ORF 2 and ATV +) by means of digital satellite. 

Digitisation of cable television is not as advanced: only around 3% of households with a cable connection are equipped for digital reception. Cable network operators do have the possibility  of generating additional income (by additional – digital – offers, such as programmes which are not included in the basic analogue package: “video on demand” services, email over the TV screen etc.). However, such offers have not yet met with much success with consumers. For cable network operators, the simulcast phase, during which transmission capacities will be severely limited, represents a particular challenge. Another reason for the slow rate of digitisation of cable networks lies in the structure of many cable network operators, which are often small businesses supplying only a few hundred households.

However, cable networks are extremely important for the provision of broadcasting services to households with broadband Internet connections. Thus, further development of cable networks and progress in digitisation in the area of cable networks seems desirable. In allocating the resources of the digitisation fund, particular care will be taken to ensure platform-neutrality.

1.8. Digitisation and consumers

The concrete benefit to consumers is at the centre of all considerations and plans relating to the introduction of digital terrestrial television. The consumers are the ones who must take an active part in accessing this new transmission technology by purchasing a set-top box or digital-compatible terminal equipment. Accordingly, the added value which consumers expect from digitisation must be provided from the outset. 

A quick and smooth transition will only be possible where the real added-value of digital television for consumers is recognisable. The social compatibility of the switchover process constitutes a particular challenge. The first region in which analogue terrestrial provision was completely replaced by digital is Berlin/Brandenburg. Experience there demonstrated that consumers accept the switchover and the necessary purchase of a set-top box when they see the specific added value (in Berlin the added value of DVB-T lies in the variety of programmes) and the necessary equipment is available at affordable market prices. Information on the exact plan for the switchover and the steps that would be followed during the simulcast phase and the turnoff was provided in Berlin. This also proved very helpful in boosting consumer acceptance.

With regard to consumer interests which must be preserved during the switchover, the “Bundesarbeitskammer” (AK – Federal Chamber of Labour) stated in a communication of 11.12.2003 to the regulatory authority that media and economic interests should not be allowed to take precedence over consumers’ interests.

Moreover, the AK also demanded that the “switchover should inconvenience consumers as little as possible. In particular, it must be ensured that households with terrestrial reception only should not be pressurised into either incurring extra costs or running the risk of being excluded from TV reception.” Moreover, the AK formulated a number of “conditions” to which the plan to bring about a gradual switchover from 2006 should be subject:

· Long transitional phase with least possible inconvenience to consumers

· Creation of incentives (subsidising equipment) but no pressure to switch over.

· Ensuring affordable market prices for set-top boxes

· Promotion of interoperable boxes which are also SAT-compatible

· Quality and range of programme and additional offers

· Protection against a move from free TV to “pay-TV”

· Maintenance of present reception level of 95%

In the view of the regulatory authority, the AK’s considerations and suggestions regarding consumer interests have already, for the main part, been taken into account in the work of the “Digital Platform Austria” and the digitisation strategy set out here (see Section 1.6, Media Policy Objectives). The resources of the digitisation fund have also been used in part to achieve the goals set out by the AK.

However, it is questionable whether the AK’s request for a long transitional phase is really in the interest of consumers as, for example, a real variety of programmes cannot be offered during the simulcast phase.

Consumer interests are also taken into account in market research surveys and the other scientific research accompanying the project. As a first step in this direction, the “Rundfunk und Telekom Regulierungs-GmbH” commissioned a study in 2003 from by Fessel and GfK which looks at consumer expectations and their plans to purchase equipment for digital TV as well as general media usage. The data and viewpoints obtained by this study will be published in a suitable form.

1.9. The separation of broadcasting companies and infrastructure operators

The Austrian analogue terrestrial network is owned and operated by the Austrian Broadcasting Corporation (ORF). It has been built up and optimised over the last 50 years using the charges levied by ORF and today it comprises 958 TV transmitters at 470 locations, reaching 95% of the population. In order to give private TV broadcasting companies access to this means of broadcasting, the Private Television Act enacted in 2001 provides that ORF must hire out its transmission facilities to private licence-holders for “appropriate remuneration”. In the light of the lengthy legal battles concerning the amount of this remuneration and the consequent delay in the commencement of broadcasting operations by private broadcasting companies, the political issue of the creation of an independent network operator prior to the introduction of digital terrestrial distribution will be particularly relevant. 

In most European countries, the separation of infrastructure operators and content providers has been a reality for many years. In many cases – such as the UK or Finland – the broadcasting infrastructure has been sold by the public television corporation to a private infrastructure operator.

Particularly in view of the fact that Austria does not have a mature electronic media market, due to the late arrival of market liberalisation, this issue is extremely important and sensitive in terms of media policy. The question of which constellation is best able to ensure fair and non-discriminatory access to broadcasting technology in the digital age will be discussed at the technical level in 2004 before the invitation to tender for the first multiplex platform is published.

The regulatory authority’s current spectrum management plans which are under preparation for the Stockholm follow-up conferences relate to the main Austrian transmitter stations which are presently owned and operated by ORF.

1.10. Scenario for the post-simulcast period

At this point it must be made clear that the simulcast phase is not the objective of digitisation. The objective of digitisation is the speedy but socially compatible termination of the analogue use of TV frequencies. Only after this step has been completed, can the entire bandwidth be used for the benefit of digitisation. Reaching that point will be a complex process, in the course of which  analogue provision will be curtailed, while digital provision will not yet be performing to full capacity.

This development may be compared with adding an extra lane to a motorway. During the construction stage, traffic will be slowed down but once the work is complete, road users will have a better road than before.

The objective of the present strategy is therefore to present a plan that will make the introduction of the simulcast phase as quick, socially compatible and efficient as possible in order to reap the benefits of digitisation quickly. After the turn-off of all analogue frequencies, it is expected that five or six multiplex transmission channels will be available for TV programmes and additional services. Depending on the operator’s business model, indoor portable reception or mobile reception in cars or in hand-held type equipment will be possible. Moreover digital terrestrial distribution will have an infrastructure which will ensure the continued existence of regional and local stations in the future, thereby making a permanent contribution to the variety of “Austrian” electronic media.

A detailed presentation of the specific configuration of the broadcasting platform particularly in terms of the programmes broadcast, the link with other technologies, convergent applications, etc., will not be available until a second version of this digitisation strategy is designed at a more advanced stage of the process.

1.11. Digital radio

The terms of the Digital Platform Austria Working Group’s mandate specify, in § 21.2 of the Private Television Act, that the regulatory authority is to be supported “in drawing up scenarios for the rapid introduction of digital broadcasting (radio and television) as well as future multimedia services”. This means that, in addition to the priority objective of introducing digital terrestrial television by 2003 in accordance with § 21.2 of the Private Television Act, the legislator regards the introduction of digital radio as a high priority albeit with a less pressing deadline. Thus, the Digital Platform Austria Working Group will address the topic of radio in greater detail over the coming years.

In practical terms, the transmission of digital radio using the DAB standard (Digital Audio Broadcasting) is not in place for consumers other than in a few limited pilot trials by ORF. However, the interests of Austrian radio broadcasters (both public and private) in a possible DAB future have for many years been represented and safeguarded by the competent authorities  (since 01.04.2001 by KommAustria) at regular international conferences.

The first planning conference was held in Wiesbaden in 1995 and two multiplexes per province were planned for Austria’s terrestrial DAB provision. A multiplex was fixed in frequency Band III (TV Channel 12) and another in the L Band (1.5 GHz).

In 2002, at the second planning conference in Maastricht , a further 43 multiplexes in the L Band covering one or more political districts and/or densely populated areas were planned, which together provide Austria with a further nation-wide DAB provision. A total of three nation-wide transmission channels for the introduction of T-DAB are thus available.

Six radio programmes can be broadcast per multiplex in stereo quality with additional data services. These can also be received on mobile equipment (e.g. in cars), with a quality close to that of a CD. The data transfer rate will be approximately 1.2 Mbit per multiplex.

The scale of the network structures of T-DAB networks (corresponding to the average distance between two transmitters) is approximately 60 km in Band III and between 15 and 26 km  in the L Band. Thus, in order to provide a service to a certain area, far more transmitter locations are needed in the L Band than in Band III, a circumstance which has considerable economic and financial consequences for the different types of network infrastructures. T-DAB distribution in the L Band therefore has only limited suitability for larger broadcasting areas and is far more costly. This fact must be borne in mind for the purposes of achieving a balanced distribution of transmission capacities between ORF and private radio broadcasting companies.

In the T-DAB working group, a sub-group of the technical panel of experts in the Digital Platform Austria working group, it was therefore established that a further nation-wide T-DAB transmission channel was desirable in Band III in order to ensure sufficient resources for ORF and private radio broadcasting companies. It will be possible to plan extensive new T-DAB multiplexes in Band III in the context of the Stockholm 61 follow-up conference. A T-DAB pilot operation is currently under way in Vienna, consisting of three transmitters and another one in the Inn valley in Tyrol with two T-DAB transmitters. Both trials are being conducted by ORF. 

However, the likelihood that the T-DAB standard will be rapidly and widely adopted by consumers in practice has not increased in recent times. Indeed, the opposite is true, since the T-DAB projects in Germany (and not only there) last year were the subject of much public criticism. Some audit offices have even called for an end to public support for the introduction of T-DAB. Apparently the technology has been funded over the last fifteen years with public subsidies of over € 200 million in Germany; yet only 15,000 digital radio receivers have been purchased. Individual private radio stations and even the public radio broadcasters in Germany have lost interest in T-DAB.

T-DAB has recently experienced an unusual dynamism on the UK market. However, this nascent market success of digital radio is due, in the opinion of market observers and participants, to the successful introduction of “Freeview”, the DVB-T offer transmitted free of charge. Freeview also carries numerous radio programmes (branch and niche broadcasters). Consumers in this way became familiar with the new radio programmes on offer and then wished to receive them in the car or independently of their TV set, e.g. in the kitchen, by T-DAB. The development in the UK can be interpreted as implying that digital television may be used to launch digital radio and kick-start sales of T-DAB radios.

Despite the acoustic quality of T-DAB reception, which has not been called into doubt by professionals, the present difficult situation is above all due to the fact that hardly any attractive digital radios are available, i.e. small, handy equipment at sensible prices and with an appealing design.

For all these reasons, the Digital Austria Working Group and the regulatory authority recommend waiting for T-DAB to develop further over the next years, keeping a close eye on alternative developments such as Digital Radio Mondial (DRM), and only taking the relevant decisions on behalf of Austria once the situation has been clarified.

2. Technical starting-point and outlook

2.1. Introduction

Developments over the last decades have shown that the possible forms media policy can take are always heavily influenced by technical factors as well. Particularly in the area of terrestrial broadcasting, mention must be made of the scarcity of spectrum resources, which represents a considerable obstacle in terms of the access of broadcasting service providers to this transmission technology.

The digitisation of broadcasting is accompanied by the desire for a re-distribution and more efficient use of spectrum resources.  In implementing national plans for spectrum use, international developments, particularly those in the neighbouring countries, must be taken into account.

Concrete experience deriving from switchover scenarios to a purely digital terrestrial landscape which have already been concluded (Berlin/Brandenburg) or are currently under way in various European countries can be taken into account as well and can contribute to Austria’s switchover plans.

The following sections will deal with the most important technical matters.

2.2. Full digital transmission

In production and studio technology, digital processing is a catchword which does not only refer to the future but has been a component of state of the art technology for many years. Digital signal processing has been used since the seventies. Both sound and images may be transmitted digitally, which considerably simplifies or in some cases even enables processing or modification by electronic means. A special advantage of digital signal processing is described by the term “coding”.  By the addition of extra, “unnecessary” Bits, security information may be imparted to digitised sound and image.  Errors which occur in the processing or transmission of digital image and sound information may be subsequently recognised and corrected. Signal quality is therefore not adversely affected.

As regards terminal equipment, new techniques have also been developed for representing television images and reproducing audio signals. The trend away from TV tubes to alternatives such as, for example, LCD, Plasma or TFT screens began a few years ago and will continue over the next few years with increasing improvements in quality. In the area of audio broadcasting, some multi-channel processes such as Dolby Surround and Dolby Digital have been accepted as the home standard for audio reproduction.

There have been increasing sales over the last years of the newest developments in personal computers (PC’s) with integrated TV tuner cards. In this area in particular, the convergence of the various technologies from the fields of data processing and broadcasting is apparent. A dominant trend towards the convergence of networks is also occurring in the area of mobile broadcasting and hand-held computers, where terrestrial broadcasting will play an important part.

Complete digital broadcasting, from digital sound and image recording to digital representation is currently blocked by the present - usually analogue – terrestrial transmission.

The DVB-T standard assists digital terrestrial broadcasting. It does away with the need for the transformation of the signal, which is susceptible to errors, and ensures full digital transmission. In this area too, special coding techniques can be used which are adapted to the signal and transmission channel in order to achieve an essential improvement in quality. Bit errors arising in the course of processing or transmission can be recognised and corrected.

2.3. The Austrian broadcasting infrastructure

From the beginning of broadcasting provision, the need has arisen to reach the highest possible number of participants in the densely populated areas and thus to begin establishing individual locations there. These high performance transmitters (main or large transmitters) are found close to urban centres, while distances of up to 50 km are common between transmitter locations and the provincial capitals and exposed locations are often used for a more extensive provision. Examples of this are the Dobratsch for the urban area of Klagenfurt and the Schöckl for Graz. 

In the light of the isolated conditions to which Austria’s difficult topography gives rise, increased provision beyond the densely populated areas requires a large number of so-called gap-fillers. These additional transmitters are able to reach participants in places where the high-power transmitters cannot ensure adequate coverage. Gaps in coverage arise either from shadowing effects in the transmission field or pre-existing reflections caused by large buildings or prominent landscape formations.

The public broadcasting corporation provides approximately 95% of the population with its two programmes (ORF I and ORF 2) by terrestrial means and also transmits the programmes of some private TV broadcasting companies, in accordance with the Private Television Act (e.g. ATV+). The existing broadcasting infrastructure contains by and large nine main transmitters, a further ten or so medium-sized transmitters and over 450 gap-fillers per programme channel.

Thus, in order to achieve 70% coverage, approximately 20 transmitters are needed. This means that the remaining 450 transmitters serve the remaining 25% of the population covered. It follows from this that the densely populated areas are “relatively” easy to supply but that the goal of full coverage is more difficult and, in particular, more cost-intensive. 

The emission of the various programmes by transmitting antennae is only one important part of the broadcasting chain. Conveying the signal from the studio to the transmitter locations is equally important. There are various possibilities for this, from cable (e.g. by fibre-optic cable), directional and satellite transmission to rebroadcasting. Different variants are used depending on the reliability requirements. Particularly in the case of high-performance transmitters, the reliability of programme feed and transmission is particularly high, as the public broadcaster in particular places great importance on the fault tolerance of its programmes in view of its service provision mandate.

ORF has a cable transmission path throughout Austria for feeding its programmes to the provincial studios and supplying the main transmitters. Some other important transmitters are supplied by a directional transmission network, usually originating in cable transmitters. The majority of the remaining gap-fillers are fed via rebroadcasting from a parent transmitter.

For example, the main Graz 1 – Schöckl transmitter rebroadcasts signals to over 25 gap-fillers. The Innsbruck 1 transmitter, which rebroadcasts to approximately 14 transmitters, supplies a further six transmitters in a cascade system. If there is interference in the transmission path at the beginning of the chain, all the subsequent transmitters will be affected.

2.4. Austria’s current spectrum allocation

In accordance with international agreements, the terrestrial transmission of broadcasting signals is conducted in a fixed frequency area. The spectrum allocation to radio services came about historically in relation to need and technological developments. The broadcasting service basically shares the spectrum with a large number of radio services, such as mobile phone services, amateur radio, aeronautical and maritime services, etc.

The last planning conference relating to analogue television in the European broadcasting area took place in Stockholm in 1961. The most significant results of this conference were the rules on further bilateral coordination activities and the spectrum management plan for compatible broadcasting transmitters which was drawn up in the course of the conference. Today a bandwidth of approx. 500 MHz is available for the entire analogue terrestrial broadcasting transmission. In order to prevent interference between two transmitters, a compatibility analysis is needed. The relevant calculations show whether certain frequencies or channels can be used at given locations. A technical examination in the context of coordination basically assesses the necessary intervals to be observed and minimum field strengths for provision in accordance with internationally developed standards, which must be complied with in terms of both frequency and performance.

High-performance transmitters provide extensive coverage but also have a large interference range. A given channel cannot be re-used within or even beyond a coverage area without interference. Depending on the location, there may have to be re-use distances of several hundred kilometres between main transmitters. Topographical conditions (giving rise to separation) can reduce the re-use distance considerably, so that the available spectrum can be used more efficiently. The large number of locations is a disadvantage in this connection, as it gives rise to higher costs for the development and operation of a broadcasting network. In the following, two of Austria’s typical densely populated areas - Innsbruck and Vienna – will be dealt with in greater detail.

Innsbruck has the advantage of a strong topographical separation to the north and south. The valley structures to the west and east (upper and lower Inn valley) appear at first sight to be favourable to extensive coverage; however, the reflections they cause interfere with reception. Because of the topographical conditions, i.e. smaller re-use distances, it is easier, however, to plan new transmission capacities.

The situation in the densely populated area of Vienna is rather different. Here there is no topographical separation from neighbouring – domestic and foreign - high-performance transmitters. Within a 100 km radius, there are 13 main transmitters, each of which serves a densely populated area or covers a large area. Different channels have to be used because of the need to respect guard bands. The available spectrum has therefore to be divided up, resulting in fewer channels per densely populated area.

2.5. Digital terrestrial broadcasting with DVB-T

“Digital” is the catchword of today and it is only in broadcasting that it is relatively new. From a purely technical viewpoint “digital” means only that some of a small number of elements exist. In information technology parlance, “digital” is often used to mean “scanned, quantisised and represented in binary form”. In the electronic media, “Digital” is a quality mark which first became familiar to a wide section of the population with the introduction of compact discs (CDs) on the market.

The European broadcasting standard (DVB + digital video broadcasting) was developed at the beginning of the nineties for transmission by satellite (DVB-S), cable (DVB-C) and terrestrial distribution (DVB-T). This new technology has undergone rapid market development in satellite transmission in particular in recent years.

In addition to high-quality digitisation (scanning and quantisising), the high data rate of approximately 270 Mbits/s must reduced by several powers of ten to assist practical transmission. The data rate can be significantly reduced with the aid of redundancy and irrelevance reduction, whereby the greater compression factor is achieved by irrelevance reduction. This high level of compression can be achieved  for audio signals by means of psychoacoustic effects such as weighted threshold of audibility, audibility area and masking. The effects of motion estimation and image processing are an additional factor in relation to video.
The technical foundations for DVB-T were established in the seventies and have been successfully used in Digital Audio Broadcasting (DAB) since the beginning of the nineties: COFDM – Coded Orthogonal Frequency Division Multiplex. COFDM or OFDM is a multi-carrier procedure which distributes information to several frequency sub-carriers over the entire TV channel from 7 or 8 MHz. Various error protection mechanisms such as Reed-Solomon and channel coding are used. The term “orthogonal” means that the individual carriers do not influence each other.

Depending on the procedure (mode) chosen, the compressed data stream is distributed to 2048 (2k mode) or 8192 (8k mode) carriers. However, only approximately 83% of the individual carriers are used to transmit information. The remaining carriers are used for channel estimation and correction, synchronisation and signalling.

The specific modulation procedure chosen (2-QPSK, 16-QAM or 64-QAM) results in a net data rate of between 5.0 Mbits/s and 31.7 Mbits/s per channel. The 2-QPSK (Quadrature Phase Shift Keying) modulation procedure requires a low signal-to-noise-ratio, which makes the procedure very robust, although the low data rate of 5.0 to 10.6 Mbit/s is  a considerable disadvantage. The 64-QAM (Quadrature Amplitude Modulation) procedure has a very high data rate (14.9 to 31.7 Mbits) but also requires a very high signal-to-noise-ratio, so that it is sensitive to interference.

The data rate resulting from the choice of technical parameters may be distributed according to specific needs (national requirements with regard to number of programmes, additional services, quality, etc.)

In analogue transmission, a clear distinction can be made between image, sound and additional information (Teletext).This clear distinction in the spectrum is no longer possible in digital transmission, since the information is only present in Bits and Bytes after digitisation and the frequency spectrum is similar to a noise signal. Whether a particular Bit contains image, sound or data information is secondary. It is the subsequent demodulation in the reception equipment that produces image, sound or data information from the bitstream. Considerably more additional information can be transmitted by the digital procedure compared with analogue transmission because of the available data rate.

Digital transmission technology, in particular channel estimation, makes it possible to adapt Bit transmission to the existing technical conditions. The standard outdoor antenna makes the lowest demands of the transmission procedure. The use of an antenna aimed at the transmitter can lead to an increase in power and weaken unwanted third-party signals.

Mobile reception makes much higher demands of the transmission procedure. Because the reception equipment is moved, conditions keep changing in the reception channel, so that a very robust transmission procedure is needed. Such requirements mean that of the 200 or more DVB-T available variants, only a few are usable. In terms of usable field strength, mobile reception requires far greater field strength than outdoor antenna. The different point of reception — a height of 10 m is assumed in household reception but only 1.5 m can be assumed in portable and mobile reception — implies a considerable difference in the necessary field strength. In addition, mobile portable reception require the use of an omnidirectional antenna, so that the increase in power is lost. If, as is necessary in the case of portable-indoor reception, there is to be sufficient field strength inside the building, attenuation by the building must also be taken into account.

In the context of high-quality transmission, the coverage probability of an incoming signal is particularly important. This statistical value describes the probability of a certain place being provided with sufficient field strength. This quality criterion is particularly important in connection with portable indoor reception. In order to guarantee the best possible reception, the coverage probability must be set at 95% for stationary and portable reception. When planning a mobile reception network, 99% coverage probability must be ensured.

With analogue transmission technology, a single programme with Teletext can be transmitted per channel. Digital technology enables several programmes to be compressed into a single data stream (“multiplexing”) and transmitted in one channel. Depending on the desired modulation procedure (data rate of 5.0 to 31.7 Mbit/s), a varying number of programmes can be compressed, giving due consideration to quality requirements (e.g. 3.5 Mbit/s per programme). It is equally possible to transmit additional information such as “digital” Teletext or interactive applications in the data stream.

Bit-rate management within a digital channel may be static, i.e. with a fixed bit rate for the individual programmes, or dynamic (depending on current bit rate requirements of individual programmes). Particularly when the programmes of various TV broadcasters are included in one data stream, the preferred method is a static bit rate allocation whereby each broadcaster is given a guaranteed transmission capacity.

In this connection, it must be ensured that the technical range of the co-transmitted programmes is identical. The data stream produced in a multiplex, i.e. the compression of programmes and additional services, is transmitted jointly by the transmitter and is only divided into “individual” parts and processed as such in the terminal equipment (set-top boxes or integrated televisions).

The main added value of digital television is interactivity. Technically, the term interactivity can be sub-divided into two main groups. The first group concerns exclusively interactivity with the reception equipment (e.g. set-top boxes) offering additional information or possibilities such as games on the basis of the background storage function. Secondly, interaction concerns a physical return channel. This return channel can be achieved in various ways, e.g. POTS, ISDN, XDSL, GSM, UMTS. The DVB standard includes a specific return –channel facility, namely DVB-RCT (Return Channel Terrestrial), for which, however, a small-cell network infrastructure similar to that of a mobile network is required.

The success of various interactive applications will largely depend on a uniform application programming interface for the reception boxes. The most frequently used open standard in Europe is MHP (Multimedia Home Platform). Not all European countries have committed to this solution with the result that proprietary solutions are being developed in some countries.

A number of trial series in the area of mobile provision have revealed reception problems with existing modulation parameters. By contrast with the DAB standard, DVB-T was not developed for mobile broadcasting. The particular requirements of mobile radio channels cannot be covered with the existing DVB-T standard. Ad hoc attempts to find solutions with various antenna diversity procedures – the use of several reception antennae can improve reception - have only been successful in exceptional cases. Antenna diversity can bring the necessary improvement in the case of DVB-T car reception, in particular since the minimum intervals for the reception antennae are feasible. On the other hand, in the case of smaller reception equipment such as laptops and PDAs, the necessary minimum interval for reception antennae cannot be observed.

Work is currently in progress on a new standard (DVB-H) to solve these problems. This standard will be compatible with the existing DVB-T standard and will provide improved transmission in the case of small mobile equipment. It is expected that a final standard will be laid down in the middle of 2004.

2.6. Activities at European level – new spectrum management plans

One of the most significant challenges in the coming years will be the new management plan for spectrum resources for digital broadcasting. The origins of the current plan go back to 1961 and it has determined coordinating activities in Europe for at least 40 years. In the course of the years, the number of European TV transmitters has increased to over 90,000. Due to the coordinating activities of the last years, the available spectrum has been very densely covered so that it is extremely difficult to introduce new transmitters. 

This bottleneck situation has led in some countries to the broadcasting frequencies assigned to the military being returned. This newly available spectrum is ideally suited to the start-up phase of DVB-T.

On the basis of the rapid development of DVB-T in some European countries, the decision was taken in the CEPT to revise the 1961 Stockholm Agreement. The relevant process at the ITU for preparing a conference on digital broadcasting plans was initiated (Regional Radio Conference, RRC 04/06, “Stockholm Follow-Up Conference”). The basic time-frame and contents of the conference were definitively fixed by the Conference of Government Representatives or Council in 2002 and 2003. The first session was set for the period between 10 and 28 May 2004. The second session is currently planned for the beginning of 2006; the exact date will be decided upon at the first session.

The participating countries must bring their national requirements to the second conference session. These requirements will be very varied and yet will serve as a common basis for computer-assisted planning. How such requirements are to be submitted will be laid down in detail at the first conference. In the context of the CEPT, the FM PT 24 working group will examine the possible switchover scenarios and, among other things, prepare common introductory documents for the first conference.

2.7. Using the new possibilities offered by DVB-T

Unfortunately, the marvellous possibilities offered by digital transmission cannot all be used at the same time. A decision has to be taken in the light of priorities as to which of the advantages of DVB-T should be used. Various framework conditions such as network development, available TV programmes, regionalisation and quality can severely reduce choices.

One of Austria’s framework conditions is the desire for improved image quality and the possibility of additional services. Experience from various pilot operations and also from regular operations has shown that a data rate of approximately 3.5 bit/s is the minimum requirement for an acceptable picture. The current preferred modulation procedure in Austria of 16 QAM, ¾ code-rate and a guard interval of 1/8 provides a net bit rate of 16.59 Mbit/s. Single-frequency networks can improve spectrum economy, but the use of the existing Austrian network infrastructure requires changing the guard interval to ¼. This reduces the available data rate in the selected modulation procedure to 14.93 Mbit/s. Transmission of the three nation-wide programmes and one local programme (e.g. transmitters for densely populated areas) requires a data rate of 14.0 Mbit/s just for transmitting the programmes. Only 1.0 Mbit/s would remain for additional data services.

A key criterion for the introduction of digital television is specifically the new option of additional, interactive services. Additional services are extremely difficult to express in a fixed data rate, since the form of applications has a significant influence on the data rate. For example, for the pilot operation in Graz, a rate of 450 kbit/s has been proposed for additional programme-related information, 750 kbit/s for non-programme related information and 500 kbit/s for a common EPG. Starting at the other end by developing an application in accordance with the available data rate is also conceivable.

2.8. Modifications to the spectrum

Given the lack of spectrum resources, there will not be sufficient frequencies available to develop a digital, terrestrial network whilst retaining full analogue provision.

The objective of the current coordinating activities is to introduce two extra channels for the nine provincial capitals in order to reach the greatest possible number of viewers at the first development stage. Only at the second stage will provision be extended. However, it is very difficult in the densely occupied spectrum to coordinate two additional high-performance channels that meet the requirements regarding location and performance.

The release of broadcasting frequencies which were previously used in some countries for military purposes made it possible to plan new DVB-T channels. This concerns TV channels above Channel 60, which are once more partially available for broadcasting purposes in Germany, the Czech Republic, Slovakia and Hungary.

The spectrum economy can be boosted by so-called single-frequency networks. In a single-frequency network, several transmitters can be operated at the same frequency in a provision area. The guard interval which must be observed when the same channels are used in an analogue network is no longer needed; however, for technical reasons single-frequency networks cannot be planned beyond a certain size.

For example, seven transmitters are required to provide an analogue service over a large area in the province of Lower Austria (Kahlenberg, Jauerling, Weitra, Semmering, Matersburg, Sonntagsberg and Poysdorf). The numerous gap-fillers do not come into this calculation. This means that, giving due regard to the topography, at least five different channels in the existing frequency spectrum are “used up”. A possible digital solution for the province of Lower Austria using a single frequency network would deliver a comparable stationary provision for which only three channels would be needed. Analyses carried out have already shown that one single frequency network for the entire province of Lower Austria is impossible. If two transmitters in a single frequency network exceed a maximum distance, this will give rise to self-interference. The aim of extensive coverage using a single frequency is to prevent self-interference which can come about as a result of the different transmission durations in the package-linked transmission of information. By making use of topographical features, the intervals between transmitters can be extended without giving rise to interference.

In simple terms, the gain in spectrum resources can be seen as follows: if two locations have been allocated different channels, both channels can be used at both locations because of the development of a single frequency network, thereby doubling capacity. However, this is not as straightforward in a case where there are more than two transmitters. In the real network structure, the number of channels cannot always be doubled, since the development potential of individual channels is limited by the equally legitimate wishes of neighbouring countries.

Despite the use of individual channels above Channel 60 and the formation of single-frequency networks, there is still not sufficient spectrum for a nation-wide digital operation alongside analogue distribution. Without a turnoff of analogue transmission capacities, digital provision cannot be guaranteed to take place quickly. 

For the start-up phase, at least one new channel must be made available in the provincial capitals and in most of them a second channel will be provided.

Following the digital planning conference in 2006 and an analysis of the results achieved for Austria, the digital transmission capacities already allocated will have to be re-assessed in the light of media policy objectives.

3. Legal consequences

3.1. Introduction

This first version of the digitisation strategy is derived from the described media policy and technical starting point.

A number of statutory provisions, in particular the Private Television Act (PrTV-G) refer to the digitisation strategy in accordance with §21 PrTV-G and regard it as the standard to be applied in the course of their implementation.

This section will summarise the components of the present digitisation strategy which are important for these provisions. In accordance with the strategy’s emphasis on the immediate future, these components deal with the concrete steps to be taken in the next two to three years. For Phase 2 of the time frame (Q 1 to 4 2006), a reworking and further development of the digitisation strategy will be undertaken, with preliminary plans for regular operation.

3.2. § 23.1 PrTV-G: tender for the licence to set up and operate a multiplex platform

The invitation to tender for the planning, technical development and operation of a multiplex platform will be implemented by the regulatory authority in accordance with the digitisation strategy and available transmission capacities.

In accordance with the calendar for the present digitisation strategy the first invitation to tender will be published at the beginning of 2005. It will include plans for and the technical development and operation of a nation-wide multiplex platform with two transmission channels, with the possibility of separating these in programming terms at least at regional level.

In accordance with the statutory provisions, the plans for the multiplex platform will form part of the licence.  Thus, instead of tendering specific transmission capacities for a limited period, the entire frequency pool for digital terrestrial television will be available for the planning of the multiplex platform. As regards spectrum management, see Section 3.6 for more detail on §§ 12 and 18.2 PrTV-G. The concrete technical work involved in planning in accordance with §25.3 PrTV-G will be carried out by the licence-holder in cooperation with the regulatory authority.

3.3. § 23.4 PrTV-G: further invitations to tender for licences to set up and operate multiplex platforms
Further invitations to tender for the establishment and operation of multiplex platforms must take account of the available transmission capacities, while giving due consideration to the digitisation strategy.

The digitisation strategy in its present form only provides for further invitations to tender for the construction and operation of multiplex platforms for the period following the complete analogue turnoff (around 2010). The revised version of the digitisation concept (around 2006) will contain more specific details regarding preliminary plans for the regular operation of these additional multiplex platforms. 

3. 4 § 24.2 PrTV-G: More detailed definition of the selection principles for awarding the multiplex licence.

Prior to the invitation to tender for a multiplex platform, the regulatory authority must define in a decree the selection principles in accordance with § 24.1 PrTV-G (if there are several applicants) in respect of the digitisation strategy and of technical, economic and user-oriented requirements that a multiplex operator should meet, giving due consideration to European standards.  Before a decree is enacted, Digital Platform Austria must be given the opportunity to express its opinion.

It follows from this that this decree will be prepared in the course of 2004 by the regulatory authority and submitted to Digital Platform Austria for its opinion.

The present strategy gives rise to the following requirements for the selection principles:

·  A programme offer should be broadcast which will extend beyond the TV programmes currently broadcast by means of analogue terrestrial distribution and must, from the outset, i.e. in the simulcast phase, at least include the existing TV offer to be available free of charge (“Free TV”) and with improved image quality.

· From the outset, additional interactive services must be offered which will make it possible to experience the new possibilities offered by digital television (such as EPGs, digital video text etc.) giving due consideration to European software standards (MHP).

· Portable indoor and mobile TV reception should be facilitated very quickly, at least in densely populated areas.

· The objective in terms of coverage should be that at least one transmission channel should have full nation-wide coverage (regular operation covering more than 90%), while the second initially (during the simulcast period), concentrates on the densely populated areas.

· The first objective is to provide a service to the densely populated areas, using the main Austrian transmitter stations, with nation-wide coverage to follow as soon as possible. The service is then to be developed sequentially in the individual provinces, with subsequent analogue turn-off. The aim is to provide 60% of the population with coverage by stationary reception after one year. Once digitisation is fully under way, the coverage area should correspond as far as possible to the current analogue service.

· The inclusion of broadcasting companies is also necessary, in particular for implementing a communications strategy

3.5 § 26 PrTV-G: Return and reallocation of analogue transmission capacities

Terrestrial broadcasting companies, whose programmes are distributed in an area via a multiplex platform and thereby reach 70% of the population (in the case of ORF, 95% of the population), must, when requested to do so by the regulatory authority, discontinue using the analogue transmission capacities assigned to them for this area within a period to be fixed by the regulatory authority in the light of the digitisation strategy and consumer access to terminal equipment.

In particular, the digitisation strategy can specify a deadline for the implementation of this provision, thereby determining the duration of the simulcast period.

According to the present strategy, the definitive switchover from analogue to digital will take place on a region-by-region basis, i.e. in one province after another. Once the multiplex operator has established the necessary service in a region, analogue transmission capacities in that region must be returned within 6 to 12 months. The deadline can be set only on a case by case basis depending on the extent to which consumers have the necessary terminal equipment, i.e. depending on the “market success” of DVB-T. The aim must be the shortest possible transition period with rapid turn-off, if only for economic reasons. 

In some areas, a direct switchover from one of the currently distributed TV programmes (without a prior simulcast operation) may be necessary in order to enable a digital service to be developed, as insufficient spectrum resources are available for a simulcast operation.

3.6. §§ 12 and 18.2 Private Television Act: spectrum assignment for terrestrial television and frequency pool for digital terrestrial television

In accordance with the provisions of the Private Television Act, any transmission capacities for terrestrial television which have not been allocated and any which become available in future will be examined in terms of their suitability for the introduction of digital terrestrial television and, where applicable, reserved and made available in accordance with the digitisation strategy for planning multiplex platforms.

The Decree of the Federal Minister for Transport, Innovation and Technology of 30.9.2003 on spectrum use (Decree on Spectrum Use), Federal Law Gazette II, No.  457/2003, assigned the use of frequencies to frequency ranges and laid down conditions of use. According to this, the 174-230 MHz (Band III) and 470-862 MHz bands (Band IV/V) spectrum may be used for television broadcasting, and no new allocation for television broadcasting may be made in the 223-230 MHz (Channel 12) spectrum. There will be no restrictions relating to analogue or digital use; spectrum assignment must comply with the European Broadcasting Agreement, Stockholm 1961 and the Multilateral Coordination Agreement relating to Technical Criteria, Coordination Principles and Procedures for the Introduction of Terrestrial Digital Television (DVB-T), Chester 1977.

The Chester Agreement applies to the entire spectrum  allocated to television broadcasting in Austria and sets out  principles and procedures for coordination, including technical criteria for spectrum use for DVB-T. Thus all transmission capacities in the frequency areas set out above are suitable for the use of DVB-T. It must be concluded from the extremely tight frequency situation described that all available transmission capacities must be reserved for the introduction of digital terrestrial television in order to avoid unnecessarily restricting the multiplex operator’s room for manoeuvre in planning.

The current strategy envisages a single multiplex platform with two transmission channels for the introduction of digital terrestrial television. An invitation to tender and award of further multiplex platforms is only planned for the period following the end of the simulcast phase, as laid down in the revised digitisation strategy. It follows from this that, until further notice, all available transmission capacities should be made available to the (first) multiplex platform for the planning of two transmission channels  (frequency pool for digital terrestrial television), to the extent that this does not  lead to an avoidable double or even multiple provision for one of the transmission channels. This restriction follows from, among other things, the statutory objective of the activities of KommAustria in § 2.2, point 5 of the KommAustria Act (optimising the use of broadcasting spectrum): the invitation to tender for further multiplex platforms should not be hindered by a shortage of frequencies due to allocating too much of the spectrum to the first operator.

3.7. § 3.4 of the ORF Act: Digital terrestrial distribution of the programmes of the Austrian Broadcasting Corporation

Subject to technical development and availability of transmission capacities, economic feasibility and the digitisation strategy, the Austrian Broadcasting Corporation shall ensure that the programmes ORF 1 and ORF 2 and its twelve UKW radio programmes are distributed by terrestrial means using digital technology.

According to the current strategy, a key requirement in the successful introduction of DVB-T is that the range of programmes offered by digital terrestrial television should extend beyond that currently available by analogue means and that, during the simulcast phase, at least the existing analogue TV offer can be received free of charge (“Free TV”) with improved image quality. The proposed development of the network will also lead to the rapid provision of the highest possible number of inhabitants with digital signals, whereby the multiplex operator must give the Austrian public broadcasting corporation the possibility of distributing its programmes in accordance with its public service mandate. In order to ensure that, for example, ORF’s regional television programmes can be transmitted, programme separation must be possible in these transmission channels at least at provincial level.

For this reason, the digitisation strategy provides for the digital terrestrial distribution of both of ORF’s television programmes from the commencement of operation of the first regular multiplex platform (invitation to tender in 2005).

3.8. § 9c.2 KommAustria Act: allocation of resources from the digitisation fund

The allocation of resources from the digitisation fund set up in accordance with §§ 9a ff. of the KommAustria Act shall be decided upon by the Rundfunk und Telekom Regulierungs-GmbH (RTR-GmBH) in accordance with its guidelines and in compliance with the digitisation strategy.

KommAustria must be given an opportunity to express its opinion prior to each allocation.

In its opinions to RTR-GmbH, KommAustria will  ensure that the allocation complies with the present strategy and in particular it will not approve any projects which are contrary to this strategy. The allocation of resources from the digitisation fund will be technology-neutral and conform with EU provisions on State aid, following approval of the allocation guidelines by the European Commission.

3.9. eEurope 2005: Publication of intentions regarding a possible transition to digital broadcasting

The transition from analogue to digital broadcasting is a component of the eEurope 2005 action plan [COM (2002) 263, approved by the European Council (Seville) in June 2002] and thus forms part of the Lisbon strategy of making Europe the most competitive and dynamic knowledge-based economy in the world with more jobs and greater social cohesion by 2010. In accordance with Section 3.1.4 of this action plan, the Member States must create transparency as far as the conditions for the planned transition to digital broadcasting are concerned in order to speed up the migration to digital television. By the end of 2003, they should publish their intentions regarding a possible transition to digital.

In its communication on the transition from analogue to digital broadcasting (digital switchover and analogue turnoff), COM (2003) 541, the European Commission analysed the main issues relating to the transition from analogue to digital broadcasting from market-based and political perspectives and established guidelines for the publication of switchover plans.

With its fundamental decision to digitise terrestrial television and to involve all important market participants in the context of the “Digital Platform Austria” working group, the Austrian legislator has already set out the basic elements of Austria’s switchover plans. The present digitisation strategy formulates additional important aspects, in particular it establishes a time frame for the switchover and turnoff in respect of terrestrial television. It will therefore be incorporated to a large extent in Austria’s notification to the European Commission, which can be delivered by the December 2003 deadline. 

Vienna, 17 December 2003

Austrian Regulatory Authority (KommAustria)

Franz Prull, engineer

Deputy head of KommAustria

PAGE  
31
KommAustria, Mariahilferstraße 77-79, 1060 Vienna, www.rtr.at, rtr@rtr.at, Tel: 01 58058-0, Fax: 01 58058-9191


