Spectrum policy/strategy  for the development of 
digital sound broadcasting 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 transition 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/strategy for digital broadcasting and other related services.

For the ease of consultation it is proposed to issue two separate discussion papers.  

This discussion document focuses on the VHF frequency band and the frequency spectrum policy/planning for the radio broadcasting sector and related services.   A second paper, relating to the UHF frequency band, will focus on frequency spectrum policy/planning for the terrestrial 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 radio uses require more specific and detailed agreements.   One of these uses is broadcasting.   Due to it’s important 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 Radiocommunications Conference for the purpose 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 includes 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 the digital radio and television terrestrial broadcasting service 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.

VHF band II, which is heavily used by FM sound broadcast stations, is excluded from consideration and no changes are envisaged for this band for the foreseeable future.

4.1).
VHF Band III (174 to 230 MHz).

For over 40 years this band 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 this band to the UHF band.  

Currently the VHF band is used for 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.

In recent years this band has been identified as suitable for digital sound broadcasting.  An agreement, developed in the late 90’s, among a number of European Administrations (Wiesbaden Agreement) has facilitated the introduction of DAB in a number of European Countries including the UK.  

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. 

Up to the present Ireland has allocated this band exclusively to broadcasting.  However it would be possible to change that allocation and allow other services such as the mobile service access to the band. 

The following questions arise in formulating a policy for the use of this band.

	1).
In an all digital broadcasting environment how should the VHF band be allocated: 

i).    Solely to digital sound broadcasting;

or 

ii).    To both digital sound and television broadcasting.   

2).
Are there any other uses that should be considered for the VHF band.  Please specify.

  


5).
Difference between analogue broadcasting and digital 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. As a consequence the word “multiplexers” are used.  It should be noted that as the number of programmes on a multiplexer is increased the quality reduces.

A radio multiplexer, using the standard referred to as DAB(Digital Audio Broadcasting),  can provides typically 5 to 6 high-quality stereo audio programmes or up to 20  restricted quality mono programmes.  The System was developed in Europe, under the European research project (Eureka 147) and has been adopted by the EC.    Alternatively a multiplexer can carry audio programmes, data related to the audio programme and optionally other data services. Usually, the receiver can decode several of these services in parallel.
	There is a link between the quality of the programmes services provided on a multiplexer versus the number of services.  For the purpose of planning the frequency spectrum certain assumptions have to be made.

For the purpose of this document the following assumptions has been made:

1).   For Digital Audio Broadcasting (DAB) 5 programme channels per multiplexer is being assumed.

Do you agree with this assumption?




6).
Transition from Analogue Broadcasting to Digital Broadcasting

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

In the case of sound broadcasting the consumer will have to purchase a new receiver that is capable of receiving Digital Audio Broadcasting (DAB).  Initially these receivers have been quite expensive and difficult to get.  However recently with the development of DAB in other countries such as the UK they have stated to fall in price. Currently cost range from around £100 sterling.

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 considerable greater with the major problem arising with how to entice the last few percentage of the population make the change.  

However as the Analogue FM broadcasts (Band II)
 and the proposed Digital Audio Broadcasts (DAB) (Band III)
 will use different bands the length of time taken for transition for sound broadcast station does not impact on the development of digital audio broadcast.   

As indicated in section 4 above, the VHF Band III is currently used for analogue television transmissions.  Consequently in considering the use of the band and the development of digital sound broadcasting services, the potential constraints that arise from the continuing use of the band for analogue television need to be addressed.   General thinking in Europe is that the transition from analogue to digital television may take between 10 and 15 years. 

While there is spectrum available for the initial introduction of DAB, during this transition period digital services will have to take account of and be fitted around the current analogue television use. However once the analogue transmitters are switched off the full development of an all digital service can take place.  This can lead to a less than optimum plan for the frequency band.

Taking account of the above transition constraints the following question arise:

	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). 




7).
Types of broadcasting networks

In planning the spectrum for radio broadcasting services there is a need to consider the types of uses envisaged at a number of different levels.  These level are based on the geographic coverage provided 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 existing analogue environment, there is a one to one correlation between the frequency channel and the radio station and it is possible to tailor the frequency/coverage  to the requirement of a particular station. Consequently Ireland radio stations operate with a variety of coverage areas.  Some stations have a national coverage while others have local (county) or community (town) coverage.  Stations with a regional coverage have recently been franchised by the BCI.  

However in a digital environment with a multiplexer capable of carrying a number of different programmes, the frequency/coverage requirements of each of the programme channels (station) have to be considered and a compromise reached.     

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

7.1). 
National Networks 

National networks, by definition, are intended to serve the whole country.  Currently in the analogue environment, RTE with its public service remit have 4 national networks (RTE 1, 2FM, Lyric FM & RnaG) while BCI have franchised one national network (Today FM).

In planning the spectrum for national networks consideration has to be given to how they could be used.  One type of use is the traditional common programming throughout the entire service area.  The second type of use is to have common programming throughout the entire service area for most of the time but to allow for certain parts of the network to opt out and provide regional programming for a limited period of time.  The areas that could opt out of a national network is determined by the network configuration.  However based on the current disposition of transmitter sites the areas would be fairly large (typically half a province). 

Under an existing interim agreement between a number of European Administrations, Ireland has obtained the frequencies for two national multiplexer networks.   Based on 5 programmes per multiplexer these would typically providing capacity for [10] programmes. However these have been planned on the basis of common programming throughout the entire service area.

	In planning for Digital Audio Broadcasting at the national network level the following matters need to be addressed:

1).  Are two national multiplexer networks, giving capacity for typically 10 programme channels, sufficient to cater for future broadcast developments?

2).   If answer to 1 above is “No” give an indication of how many national multiplexers should be planned for.

3).   Should national networks be planned on the basis of common programming throughout the entire service area or should the option of allowing for area opt-out be included?   Should this apply to all the multiplexers or only for some?  

 


7.2).
Regional/County networks

The main development in independent radio has been based on county coverage
.  In an analogue environment where one radio frequency channel carries one programme channel planning a network based on county coverage is a pragmatic approach to reflect local needs.   

However in a digital environment where one multiplexer can typically carry 5 programme channels consideration needs to be given to how planning for regional coverage is undertaken while still accommodating the local needs.

In approaching the spectrum planning for a digital environment the following options have been identified for Regional/County networks:-

1).
Plan for coverage on a similar basis to that at present, namely County coverage.  With this option each County would have at least 5 programme channels dedicated to that county.

2).
Plan for coverage on the basis of regions that compose of two or three of the existing County coverage areas.  This would still allow for at least five programme channels to serve each County but the area served would be larger than at present.

3).
Plan on the basis of a new regional structure that does not take account of the existing local radio structure.

4).
For large urban conurbations in which there is a demand for a multiplicity of programme choice exist and can be supported a number of multiplexers should be planned for.
	In planning for Digital Audio Broadcasting at the Regional network level the following matters need to be addressed:

1).       On what geographic basis do you consider planning for regional networks should be undertaken?

2).        How many multiplexers should be planned for in each Regions?

3).        How many multiplexers should be planned for in the larger Urban conurbations?




7.3).
Community networks

Community radio is a vibrant area in the radio sector.  However the areas served are normally small.  In considering community radio in a DAB planning context it is necessary to consider how is this requirement can be incorporated into the planning work taking account that the provision of a multiplexer to cover relatively small areas is probably not economical.  If stand-alone multiplexers for community services were to be planned then due to their low power it may be possible to consider them at a later stage.  Another approach would be to allow a certain number of programme channels on a regional/county type multiplexer be reserved for community services and make some provision for these to be shared between the various community services.

	In planning for Digital Audio Broadcasting at the community level the following matters need to be addressed:

1).       How should community radio be taken into account in the planning work:

· Should separate multiplexers for community type services be considered?

· Should provision be made on larger area multiplexers (Regional/county multiplexers) to allow for community services use a programme channel on a time sharing basis.

2).        What other options could be considered for accommodating community services?




7.4)
Other services that could use DAB Technology

The DAB standard was originally developed for digital sound broadcasting.  However as it uses a digital transmission format its use is not restricted to sound broadcasting. The convergence that is occurring in the telecommunication sectors is also occurring between telecommunications services and broadcasting services to the extent the phase electronic communications is now being used to encompass the networks and services of these two sectors.  

Currently development work is concentrating on extending the DAB system into value-added data services, multimedia and interactive radio services. As the convergence between broadcasting and telecommunications evolves digital receivers of all kinds will be designed to accommodate all future services - ensuring the future-proof element that is so important in building consumer confidence.    One early development of these new services is in Korea which has commenced trials of Digital Multimedia Broadcasting (DMB) using the DAB technology and protocols.

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 deliver of other services using broadcasting technologies.

It would be possible to allow for a multiplexer provide both broadcasting services and some other data services.  However a decision on whether this would be facilitated or whether separate multiplexers would be required for the provision of broadcasting content and non-broadcasting services is a matter for the licensing process.  However in developing radio spectrum policy and planning the bands it is necessary to ensure that adequate provision has been made in the number of multiplexers planned to allow for both types of services.

	Due to convergence and the ability to use broadcasting technologies to deliver other services the following matters need to be addressed:-

1).     What other services should be catered for in planning the spectrum for DAB technologies?

2).     How many addition DAB multiplexers should be planned for to allow the deliver of other services?

3).     Should the multiplexers be planned for the provision of services on a national basis or on a regional basis?




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


� Band II – 87.5 to 108 MHz.


� Band III – 174 to 230 MHz.


�   In a limited number of  cases rather than plan on the basis of a single county the coverage was planned on the basis of serving 2 adjacent counties.
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