Spectrum policy/strategy for the development of 
digital terrestrial television and other services.

A consultation paper
1).
Introduction

The radio spectrum is an international natural resource. It is used by a number of different sectors for the provision of services. One of these is broadcasting.

Without adequate access to the radio spectrum the development of the broadcasting sector would be severely constrained.  In the past the Department has developed forward-looking spectrum policies and plans to facilitate broadcast development. These were developed well ahead of when required and in doing so secured the spectrum resource upon which national broadcast policy has been able to evolve.  

As with all forms of electronic communication, fundamental changes are arising and broadcasting is no exception.    

One of these is a transition from analogue transmissions to digital transmissions. To accommodate this transition there is a need for a forward looking and flexible spectrum policy for the use of the broadcasting bands that will facilitate the introduction and development of digital broadcasting while at the same time maintain and protect the existing analogue transmission for a transitional period.  

Another fundamental change is convergence between services and sectors.   Traditional specific bands were allocated solely to broadcasting and planning has focused on that use. However with digitalisation, convergence is arising throughout the communications sector. This development cannot be ignored and while there may be short-term problems and constraints in allowing non-broadcast services use broadcasting band it needs to be taken into account in considering and planning the long term use of these bands.   

2).
Role and purpose of this consultation paper.

The radio spectrum bands used for broadcasting have traditionally been planned at an international level.  This has been done under the auspices of the International Telecommunications Union (ITU).  To facilitate the development of both digital sound broadcasting and digital terrestrial television the   ITU is proposing a conference to be held in 2006 for the planning of the VHF and UHF Broadcast band. The plans developed at this conference for the broadcasting bands will shape national broadcasting policy (sound and television), in so far as the terrestrial transmission networks are concerned, for at least the next 20 years.  

Accordingly it is important that Ireland in preparing its input for the conference has a clear policy/strategy that will maximise the spectrum available to Ireland to accommodate the development of digital services in the broadcasting bands being planned while at the same time affording protection to the existing analogue services while they require access to the band.  

The purpose of this document is to assist in the development of a national spectrum policy/planning for digital broadcasting and other related services.

This is the second discussion paper prepared for consultation proceedings on the framework of digital broadcasting.  The first dealt primarily with Digital Audio Broadcasting (DAB).

This discussion document focuses on the frequency bands and spectrum policy/planning for the television broadcasting sector and related services. 

3).
International Dimension and Developments.

The radio spectrum is an international resource.  While the detail on how it is used is determined at the national level there is a need for overarching international agreements to ensure compatibility of use between nations.  

The International Telecommunications Union (ITU) is the International body that develops and manages the various international agreements regarding the use of the radio spectrum. While these are general in nature, certain spectrum uses require more specific and detailed agreements. One of these uses is broadcasting.  Due to its importance and the relatively high powers used, special agreements concerning the various frequency bands allocated to broadcasting are an important aspect of ITU work.

The International Telecommunications Union (ITU) has scheduled a Regional Radio communications Conference for the purpose of making provision for digital broadcasting (Sound and Television) within the international agreements, relating to the use of the frequency spectrum by the broadcasting service. The geographic areas to be considered include Europe, Africa, the Middle East (including Iran) and the States belonging to the former Soviet Union.   As is normal practice within the ITU, the conference will be held in two parts separated by a period of about two years. 

 The first session of the conference was held in May 2004.  Its purpose was to address the technical basis for the planning of digital radio and television terrestrial broadcasting services in the VHF & UHF frequency bands
. The first session also developed a work programme for the period between the two sessions (the intersessional period) and identified timescales for the work involved and date by which National Administrations should submit their requirements.

The second session is due to be held in mid 2006.  It will have the task of drawing up a detailed frequency plan. This will list the number of networks along with the individual frequency channels and stations, available to each administration.   

The plan developed will shape national broadcasting policy, in so far as the terrestrial transmission networks are concerned, for at least the next 20 years.

4).
Bands to be planned

The ITU has identified the following bands that should be re-planned to accommodate digital broadcasting, VHF Band III (174 to 230 MHz) and UHF Bands IV & V (470MHz to 862 MHz.).  While only DTT would be planned in the UHF band, the VHF band could be planned for either Digital Audio Broadcasting (DAB) or Digital Terrestrial Television (DTT) or both. Each national administration is free to decide on how the band should be used.

4.1) Transition from Analogue Broadcasting to Digital Broadcasting

Digital broadcasting uses completely different standards to traditional analogue broadcasting and consequently, as well as changing the transmission network the consumer will also have to change their receivers.

While changes to the transmission network could be implemented over a short period of time (typically 1 to 2 years) the time required for the consumer to change their receivers is considerably greater with the major problem arising with how to entice the last few percentage of the population make the change.

Planning for the introduction of digital transmission must take account of the need to maintain analogue transmission during a transition period. Consequently digital television must initially be planned alongside analogue networks. Following the transition period there would not be a requirement to maintain any of these legacy constraints. However for the full benefit of a plan developed for an all-digital environment to be realised it would require a two-step approach to planning.

	As a general principle should the development of a spectrum plan to accommodate digital broadcasting be done in 

(i) A one step approach (i.e. fit the digital channels around the analogue channels);  

or 

         (ii)      A two steps approach (i.e. develop the optimum plan for an all digital environment but include an interim step that would allow for the introduction of digital broadcasting while still protecting the existing analogue transmissions). 

        What is the reasoning behind your choice? 


4.2).
UHF Bands IV & V (470 to 862 MHz) & VHF Band III (174 to 230 MHz).

For over 40 years VHF band III has formed the backbone of analogue television broadcasting in Ireland.  However with the two additional channels (TV3 & TnaG) in the mid 90’s the band did not have adequate capacity and consequently the emphasis in broadcast transmission moved away from the VHF band to the UHF band.  

Currently the VHF band is used for analogue television transmission for RTE 1 & 2 at five of the RTE main stations and a few major fill in stations.  These stations provide RTE services to approximately [50 to 60 %] of the population.

As there is insufficient spectrum capacity available for a multitude of digital channels on the VHF band, the ITU selected UHF as the prime area of spectrum for digital terrestrial television. In recent years the VHF band III has been identified as suitable for digital sound broadcasting. It should be noted that in the short term the analogue television use of the band will continue and any digital use proposed will have to take account of this. An immediate question arising from this is.

The UHF spectrum is prime spectrum for the deliver of not only terrestrial broadcasting but also other services such as mobile services.   With the transition to digital broadcasting less spectrum will be required to deliver the same number of programmes that are currently available on analogue systems.  This is often referred to as the “Digital Dividend”. While convergence would allow the DTT platform to deliver services other than broadcasting, the view has also been put forward that the spectrum should be made available for other uses such as Cellular mobile.

	While DTT will obviously be planned in the UHF band, should consideration be made for DTT in the VHF Band III or should this be the sole preserve of DAB?

If you feel both should be developed please specify your reasons.

With regard to the UHF band should all of it be planned for DTT platform use or should DTT platform planning be limited to a part of the band with the other part left aside for use by some other technology/platform type?  

  


5).
Difference between analogue broadcasting and digital broadcasting 

There are significant differences between analogue and digital broadcasting and this needs to be considered in the development of spectrum plans for broadcasting.  In analogue broadcasting, one programme occupies one radio frequency channel.  However in digital broadcasting one radio frequency channel can accommodate a number of broadcast programmes. This technique used for transmitting a number of separate individual programmes simultaneously over a single channel or line is known as “multiplexing”.  

Digital broadcasting platforms also offer the opportunity to deliver digital non-broadcasting services and this is referred to as convergence. 
For DTT multiplexing there is no one set standard, but rather a family of standards made up from various parameters that an administration can select for it’s digital transmission system. The overall capacity of the multiplex and ruggedness of the system will depend on the combination of parameters selected. This in turn can affect quality, quantity and types of services available on a multiplex.

5.1) Standard and variants

Within the standard for digital television there are many variants. The capacity (bit rate) varies from standard to standard, as does the ruggedness of the transmission. The system variants come under the broad standard known as DVB (Digital Video Broadcasting). The most common variants are DVB-T (Terrestrial), DVB-H (Handheld) and DVB-HD. (High Definition). A new variant, DVB-MHP (Multimedia Home Platform) has been developed to include not just the broadcasting technology but also a whole range of interactive applications on many platforms. 
Within these variants in the DVB family of standards different options in relation to various technical parameters, such as the number of carriers, modulation schemes, coding rate, guard interval, etc. are available.    However, while technical in nature, these variants can impact on the type of broadcast service delivered (i.e conventional multi-channel television, handheld/portable television or high definition television), as the different options generate different planning parameters and this in turn can have a significant impact on network capacity, design and cost of implementation.  

To accommodate this variety in the standards it is normal practice that a set of reference parameters is use in the planning of the spectrum for digital broadcasting.  The reference parameters selected for this purpose should allow for flexibility in the making of future decision on broadcasting and how the spectrum is used.     

5.2) Quality versus quantity

While the public has been contented with the picture quality they receive on traditional analogue signals, the advent of the Digital Versatile Disk (DVD) and large screen displays a higher level of picture quality can now be experienced.  This in turn will lead to an expectation of higher picture quality from the digital terrestrial television broadcasting.

Different types of multiplexing and system variants provide differing quality and services. In order to provide an acceptable video and audio quality in conventional displays there are certain minimum parameters. The rising popularity of these large displays may mean that signal quality may have to be re-evaluated. 

At the level of quality associated with today’s analogue transmissions, multiplex systems could accommodate approximately four to five channels, depending on the system variant used. Large screen TV’s and similar display devises require significantly higher amounts of data than conventional TV’s in order to avoid “grainy” picture quality. The highest quality video broadcast is known as High Definition Television (HDTV). This requires considerably more of the capacity of a multiplex to that occupied by a conventional TV program and consequently using current compression technology one multiplex could only carry one high definition quality program.  DVD quality is between that of high definition television and conventional television quality and typically two programme channels may be carried per multiplex. It is envisaged that with developments in data encoding the number of programmes that could be accommodated on a multiplex may increase in the future. In addition to the picture and sound component on a television programme, other enhancements such as multimedia and surround sound may included.  These also require multiplex capacity and consequently can impact on the overall programme channel capacity of a multiplex. 

Taking account of the wide variety of parameters that an administration can select and the impact they have on a multiplex and system ruggedness, there is a need to identify a set of representative parameters that can be used in spectrum planning but that would also allow flexibility for future decisions on broadcasting and other services that may be provided.

	Standards and quality

There is a link between the standard and variant selected for digital broadcasting, the quality of the programme services and the quantity of services available.  

1). Indicate the standard and parameter option you consider are best suited for selection as a representative set of parameters for the development of a spectrum plan for digital terrestrial television.

2).  To what extent should a set of detailed reference parameters be specified in policy or should the determination of the reference parameters be left to be decided in the detailed planning work?

Please provide detailed reasons for you choice.


6)       Approach to planning

The ITU have indicated that planning for DTT transmission can be based on either assignment or allotment planning. 

In allotment planning, a specific channel is “given” to an administration to provide coverage over a defined area within its service area, called the allotment area. The technical characteristics for the transmitter sites do not need to be known at the planning stage and should be defined at the time of the conversion of the allotment into one or more assignments.

In assignment planning, a specific channel is assigned to an individual transmitter site location with defined transmission characteristics (for example, radiated power, antenna height, etc.). At the completion of the assignment plan, the locations and characteristics of all transmitters are known and the transmitters can be brought into service without further coordination with other Administrations.

It should be noted that while assignment planning requires intricate initial preparation, it does provide greater certainty in the long term and can be implemented more easily, than allotment planning. Allotment planning requires less detailed work at the initial stage, provides and less certainty to the detail of what can be implemented as co-ordination with one neighbours will be require at the implementation stage.  However some consider that allotment planning provides a greater degree of flexibility especially where ones future requirements may not be fully defined.

While frequency planning for broadcasting often appears to place the emphasis on technical criteria such as the avoidance of interference and getting maximum coverage, it is, from a policy perspective, very important  as it establishes the overall framework for maximising the opportunity for the introduction of services in Ireland.   Any delay or lack of specifying the overall policy requirements can only impede our discression to deliver an appropriate national plan  

	Approach to planning

Should frequency planning be based on allotment or assignment planning?

Please indicate why.


7).
Network parameters

In planning for DTT a number of network parameters need to be considered. Although these parameters are technical in nature, the various options selected for planning can have a significant impact on the overall number of multiplexes and consequently the number of programmes that can be accommodated in the band as well as the type of coverage and franchise area that can be considered at a future date.  

These parameters include:

1. Reception modes and coverage quality 

2. Network structure and coverage areas

7.1)
Reception modes and coverage quality

Traditionally television planning was based on the use of a rooftop aerial with viewing in one room.  In more recent times multiple television sets with viewing in different rooms has evolved. This is often involves the use of a small indoor aerial and is referred to as indoor portable reception.  Outdoor portable and mobile reception has also evolved to a limited extent in recent years.   

With the traditional analogue system, as the signal level reduces it is still possible to receive a viewable though reduced quality picture.  As a consequence of this gradual degrading in picture quality it was possible to provide reasonable level of coverage even where the planned median signal level may not be full met. It is this feature of the analogue transmission that has facilitated indoor portable reception.

However with a digital reception, there is a very rapid transition from perfect picture to no picture. Consequence portable reception, particularly indoor will be more problematic to achieve unless it is considered at the planning stage.  Mobile reception is more demanding than portable reception.

While there will naturally be a demand for portable and mobile reception this will need to be taken into account in planning and may result in either an increase in the transmission power required or in the number of stations necessary to serve a given area. This in turn can impact on the number of multiplexes that can be accommodated in a given area.   A balance needs to be struck between these competing demands.

7.2)
Network structure and coverage areas

The type of transmission system and location of the transmitter is a more complex consideration with digital broadcasting than with analogue broadcasting. 

Networks can be planned using either, one frequency channel at the various stations in the network, or using a number of different frequencies throughout the network.  The former are referred to as a single frequency networks (SFN) while the latter are called a multi-frequency network (MFN).

As single frequency network use the same frequency channel at each of the transmission stations within the network, there is a considerable reduction in the amount of spectrum required.  While this would allow more multiplexes to be considered, its disadvantage is that it requires a more complex support infrastructure (i.e method of feeding the signal to each of the broadcast stations particularly fill-in stations).  In addition the content must be the same throughout the entire service area (not possible to have regional opt outs in a national network. 

Multi frequency networks requires more spectrum to provide services in a given area.  However this type of network would facilitate the provision of different programmes to different parts of the service area (Regional programming). 

Due to the relationship between type of network and type of coverage area there is a need to give some consideration at the outset the types of uses/coverage areas envisaged.  These types of use are based on the geographic coverage and are:

· National network level:- These networks are intended to provide a service throughout the entire country.

· Regional/county level:- These networks are intended to provide a service to a county or group of adjacent counties.

· Local/Community level:- These networks are intended to provide a service in a small local area such as a town are area of a district within a city

In the analogue environment with the limited number of programmes possible the emphasis was on national coverage though it was possible to provide some regional opt-outs (eg. provision of regional news slots)

However in a digital environment with a multiplexer capable of carrying a number of different programmes there is considerably more programme capacity and the possibility exist for the provision of programming to regional or smaller areas.     

Consequently in developing a spectrum plan for DTT there is a need to give some consideration as to how broadcasting may wish to develop in the future.

	Network parameters

There is a close link between the reception mode / coverage quality, the type of network and planned coverage area and the quantity of programme services that can be provided.

1).  The extent to which you consider portable and mobile reception should be taken into account in planning.

2).  Networks can be planned using the SFN or MFN approach or a combination of both.  Have you any views on which approach should be adopted?  

3).   The selection of coverage areas can have a significant impact on the overall framework for the future development of broadcasting. National coverage area has been the norm for television planning to date.  With the potential increase in the number of programme channels that a DTT system could provide to what extent should regional or local coverage areas be considered in the development of a spectrum plan for broadcasting or should the plan be based solely on national coverage?

4).   To what extent should network planning parameters be specified in policy or should they be left to be decided in the detailed planning work?




8)        Other services that could use DTT Technology

An advantage of digital technologies is that a whole range of services can be carried simultaneously and the system can act as one single information hub. DTT does not necessarily have to be restricted to broadcasting in the traditional sense, but could also be used for the delivery of other multimedia and converged services. 

A variation of DTT is known as DVB-H. (Digital Video Broadcasting for handheld devices) could, in theory, be used effectively for live mobile television. The screens on mobile phones are so small that the amount of data required for acceptable picture quality is also very small. Up to twenty TV channels could fit in the same amount of space normally reserved for one high quality channel. 

Mobile Internet is very much shaping how the business community operate and indeed recreational users.  Multimedia services provided by digital satellite and cable operators currently use phone lines to provide a return path for interactive services.  Likewise in planning Digital Terrestrial television consideration needs to be given to the provision of a return path.  While the use of phone lines is one option, the standards and technology are been developed to include a return path within the spectrum allocated to the broadcasting service.  While initially there may be regulatory issues in adopting such a course, a forward looking policy should, where possible, look at facilitate the delivery of interactive services, whether it be with spectrum commitment or phone/internet based.

Taking into account that the spectrum plan developed will have a life span of at least 20 years and with the rapid development in convergence there is a need to take account of not only the broadcasting requirement but where possible attempt to look ahead and make spectrum provision for the delivery of other services using broadcasting technologies.

	Use DTT Technology for provision of other services

What applications do you envisage on a DTT system as well as TV broadcasting?

The extent to which capacity for additional services should be taken into account in developing out requirement for the fore-coming ITU conference?

Should a return path using the same spectrum bands be considered in developing out requirement for the fore-coming ITU conference?




9). 
Number of multiplexes
As indicated in section 5 and section 7 the standards and network parameters selected for planning will impact on the possible number of multiplexes that can be accommodated. 

Traditionally, broadcast planning was based on a policy of providing the same number of programmes throughout the State (i.e. coverage was planned on a national basis).  

In the early eighties when planning for the introduction of independent radio, provision was made for additional frequency channels to serve the more populated areas due to the greater demand and economic capacity to support the additional stations.   

In developing a policy framework for the spectrum planning for the fore-coming ITU conference one needs to note that the DTT multiplex could be used for the provision of either broadcasting services or non-broadcasting services.  This could influence and increase the demand for multiplexes in some areas.  

Following a broadcasting orientated approach economic considerations and experience in the development of independent radio, would indicate that in the more heavily populated areas there is likely to be an increased demand for the provision of additional broadcast programmes and consequently where spectrum availability allows, some additional multiplexes could be considered.  However if one considers the potential for using DTT multiplexes from an electronic communications services viewpoint, then the possibility of using the DTT platform for the provision of non-broadcasting services such as internet access needs to be considered.  Although a choice of alternative access platforms for broadband is available in urban and more heavily populated areas, the rural areas with their low population density populations create a greater challenge for the provision of broadband access platforms and the DTT platform may provide a suitable access opportunity.

	Number of multiplexes

Taking account of your responses to sections 5 and 7: 

1). Indicate the number of multiplexes/networks that could be accommodate in the spectrum identified in your response to section 4.  (If appropriate indicate the numbers in the different bands).

2).  The type of coverage areas proposed (National, Regional) and the breakdown of the number of multiplexes for each type of service area.

3).   Should a standard number of multiplexes be planned across the country or should different numbers be planned for different areas.

4).  Other than for service area should all multiplexes be planned with the same parameters or should different sets of parameters be used for different applications?




10).  Conclusions

Traditionally spectrum policy and planning has long been seen as a “technical” domain dealing with the avoidance of harmful interference and the technical optimisation of spectrum use between the different radio services.

More recently the radio spectrum has been identified as a means for achieving various social and economic goals.  With the convergence between broadcasting and telecommunication and the importance of access to electronic communications in everyday life one such important goal is to minimise the development of the “Digital Divide”.    

In developing a spectrum strategy for the planning of the broadcasting band there is a close and ongoing iterative interrelationship between the technical parameters selected and the social and economic objectives sought.  Although this consultation paper while appearing to concentrate on technical parameters it has attempted to identify  some of the underlying social or economic issues that can arise and some of the trade-offs need to be considered. 

In responding to the various topic raised it should be borne in mind that as the spectrum plan developed will shape national broadcasting policy, in so far as the terrestrial transmission networks are concerned, for at least the next 20 years.   Consequently it is important that responses focus the development of a flexible plan that not only address short term requirement but also facilitates the maximum flexibility to take account of technological and commercial development of electronic communications services in the broadcasting bands.

	Conclusions

Please indicate any major issues, not previously discussed; which you feel should be included in the framework for DTT policy.




�  VHF Band (174—230 MHz).   UHF Band (470—862 MHz).
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