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	Summary:

	At the April 2010  meeting of FM PT45 it was decided that a small drafting group should be convened in order to further develop the outline for a report on the possibilities for the future delivery of radio.  This meeting was held at the BBC London on  17-18 June 2010 with the following participants:
Roland Beutler (SWR Germany)

Hanns Wolter (Club DAB, Italy)

Mike Hate (BBC World Service Consultant)
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The results of the meeting are attached.


	Proposal:

	FM PT45 is requested to consider the attached verson of the ‘Initial Draft ECC Report on

Possibilities for Future Terrestrial Delivery of Audio Broadcasting Services’ as the starting point for further development of this report.


	Background:

	In its Terms of Reference FM PT45 is mandated to:
Study future possibilities for the digitalisation of sound broadcasting, taking into account:

· the necessary technical criteria and parameters for candidate digital sound broadcast systems;
· the associated regulatory issues
· compatibility with services in adjacent bands
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1
Introduction

[define the scope of the document and introduce what is presented in this document, define the term “audio broadcasting services”, who this document is aiming at? 

Primarily for administrations who will be thinking about future opportunities for the terrestrial distribution of radio services.

[Document should not be too technical just to give an overview about the different issues in terms of highlighting the particular pros/cons of platforms]
The term audio broadcasting is taken to be the distribution of content consisting of an independent audio signal which optionally can also contain text, pictures or even movie clips. Commonly known as Radio it reaches everywhere. It wakes people up in the morning and accompanies people around the house - in the bedroom, in the shower, in the kitchen - entertaining and informing everyone. It helps people get to work, advising on traffic problems and calming our nerves of those that commute, in the car or on public transport. For others, at work and at home it is a readily available source of entertainment, information, and provides company, entertaining and making people think. At the end of the working day it helps people get home again. Only then does television take over people’s attention.

Radio has been around for over 80 years and, despite the arrival of new technologies, from television to computers and the internet, radio still plays a major role in people’s lives.

Our relationship with radio is different from that with television. Radio is a secondary medium; usually listened to while people are doing other things - getting ready, commuting or working. That doesn’t mean, however, that it is taken less seriously than television. Radio is a personal medium, which many feel very passionately about and also have a strong affinity with the stations they listen to.

Radio is changing; digital technology means that not only are there more stations than ever to choose from, but they can listen to them in new ways - via televisions, on the internet, on mobile phones - as well as on the more traditional portable sets, hi-fis, and car radios. The services digital radio can offer can change the medium forever, already digital radio offers much easier navigation between stations, the ability to pause and rewind live radio, the opportunity to listen at a time of our own choosing to programmes we have missed, the ability to download and store songs on personal players or to see information about the current track or programme. Future services could include video clips and much enhanced text services. With these possibilities, radio will be at the forefront of the media and technology convergence.
Wherever the development of Radio might lead it should at least offer:

· free access and universal availability in time and location

· instant access to live programming e.g. news and sport

· wide functionality and flexibility in the use of radios (such as EPG, associated programme information, recording facilities, etc.),

· the ability to find different programmes easily (e.g. by automatic tuning),

· a wide variety of radio channels
2
The Changing Radio Environment

[summarise briefly what kind of services are currently being delivered as radio services, then discuss what services are likely to be expected in the future and what services are demanded by the customers such as linear programmes, non-linear programmes, multi-media content, etc.]
In the past people would typically sit down in their living room to dedicatedly listen to a radio programme. This has now become almost negligible. Today they are listening to audio broadcasting services while doing something else like listening at work, doing homework, working out in the gym or driving.

The majority of the audiences listen to a limited number of radio stations, all present on terrestrial platforms. Meanwhile, listening to Internet radio is increasing in many European countries. This does not change the listening behaviour drastically, also on the Internet the majority of the listeners tune in to the most popular radio stations.

The Internet gradually changes the listener’s behaviour. It offers today’s media consumers the possibility to influence what information they consume, as well as where and when. They are now accustomed to being able to choose among a large selection of content, formats and channels, whether it concerns television, radio, printed media or the Internet. Young people listen to and use traditional media less and less, to the benefit of social media. 

[add text on the need for revenue streams for digital radio]

Radio broadcasters are responding to the changing media environment by introducing thematic radio stations, multimedia content and sharply defined formats, which serve specific audiences. This is only the beginning; radio must offer the possibility of further development to satisfy the changing needs of listeners.

The opportunity should be provided for new and existing content providers to increase and diversify the overall offer (e.g. using their archives, thematic channels) so that consumers can choose from a larger number of programmes and supplementary services.  These might include sound, text, pictures and video. 

Content on demand or time shifting functionality will need to be offered. All of this calls for digital production and distribution and may require a return channel.

Amongst all these changes it is likely that the 'listening-while-doing-something-else' character of radio will remain dominant in the foreseeable future. Also in the future it is likely that the majority of the audiences will listen to a limited number of radio stations.

It is expected that broadcasters will continue to use terrestrial broadcasting platforms to serve the majority of their listeners; and these listeners will expect most of the extra functionality the Internet offers. Only digital platforms will be capable of offering supplementary services, including sound, text, pictures, video and enable interactivity.

Currently two fundamental approaches to radio distribution may be observed
1) Broadcast

· Access to listeners is direct and not though a third party

· Strict regulation of content and access to distribution mechanisms

· One to many delivery - highly efficient for large audiences

· Free to air for the listener
· Access to spectrum is crucial

· Defined quality of service
2) Broadband

· Flexibility and interactivity

· Potential for Worldwide coverage

· Subscription needed for reception (not free to air)

· ‘Gatekeeper’ can exercise absolute control

· Best effort quality of service – dependant on traffic
Broadcasters are now operating in a hybrid environment producing and distributing content for conventional broadcasting distribution and for the internet.  This presents challenges for the broadcaster and their regulators to:

· Keep radio simple for the user

· Keep down the costs of receivers

· Place constraints on standards choice

· Deal with technological replacement cycles faster than take-up rates and imposes certain requirements such as
· Open standardisation

· Assuring compatibility with CEPT and ITU spectrum regulation

· System harmonisation

Furthermore broadcasters need to minimise technology license costs.

3.
Coverage Requirements
[describe the different coverage requirements of broadcasters]
In general terms, broadcasters target at specific groups of listeners (within a given geographical area or interested in a particular type of content) and wish to serve as many people as possible within the target group with the greatest efficiency. Clearly, there are different needs when comparing national with regional broadcasters or public and commercial broadcasters. 
Public broadcasters in Europe have to cover the whole or large parts of their national territory while commercial broadcasters are usually interested to serve highly populated areas or traffic routes only. There are also broadcasters who are serving areas which are significantly larger than their national territories. Furthermore, there is a large number of community broadcasters in Europe providing services throughout small areas like cities.
Coverage requirements may differ between different countries as well as within a given country. Broadcasting services are planned for fixed, portable outdoor / indoor or mobile (i.e. in cars) reception at different QoS levels. Even for a given country the reception modes targeted at are different in different parts of a country, e.g. portable indoor in big cities, mobile along the main traffic routes and fixed in rural areas. This is reflected in planning broadcasting networks for different location probabilities in different areas sometimes. 
There are broadcasters that provide a single programme only while others can offer a set of programmes. Some of the programmes may need to be delivered throughout a whole country; others are to be confined to administrative, cultural or linguistic regions or even fractions thereof.
Aligning programme variety with geographical coverage is just one aspect of broadcaster’s requirements. The ability to allocate bitrates for the delivery of particular programmes and services in a flexible manner is a crucial degree of freedom broadcasters are interested in as well.

Finally, free-to-air distribution of radio programmes is essential for public service broadcasters as well as for commercial broadcasters in many countries.

4
Distribution Platforms

[Present conceivable distribution platforms that could be used for future delivery of radio services and explain to what extend their features would allow to distribute those services identified in section 2 above]
Depending on their requirements broadcasters and regulators need to identify those technologies that best suit their needs. The following aspects should be considered when comparing different distribution platforms:

a) How well does the technology satisfy the needs of broadcasters and consumers?

i) What functionality can be expected? 
(e.g. reception mode, mono, stereo, data services)

ii) What coverage can be achieved? 
(e.g. nationwide/regional/local
)

iii) What quality of service (QoS) can be achieved?

iv) What about the availability of equipment, i.e. transmitters and receivers?

v) What costs will arise for broadcasters and for listeners?

vi) What capacity can be achieved?


(e.g. bit rate per program, number of programmes in a multiplex, overall limits)

vii) What flexibility is offered in terms of multiplex configuration, control over QoS parameters, the possibility to increase the range of programmes and the development and implementation of new functions?

Specifically for terrestrial and satellite delivery there are additional issues to be taken into consideration:

b) Is the technology ready to be implemented?

viii)  Are the network planning parameters available/agreed?

ix) Are the compatibility criteria established with other users of the same spectrum and in adjacent frequency bands?

c) How does the technology fit into the wider European context?

x) Does it comply with the international agreements and frequency plans?

xi) Is it standardised in Europe?

xii) Is there a wide support from broadcasters, manufacturers and regulators?

d) How does the technology utilise the available spectrum?

xiii)  What frequency band(s) are available?

xiv)   Are networks deployed in terms of MFN and/or SFN and what is the size of the networks, i.e. what is the network topology?

Broadcasters need to employ distribution mechanisms that meet their requirements concerning coverage, quality of service, variety of offered content and so on. In particular, distribution mechanisms need to be flexible to adapt to changing requirements. Moreover, distribution costs need to be predictable and under the control of broadcasters. And finally, access to distribution of broadcasting services should not be hindered by gate keepers subject to non-broadcasting interests. These are the conditions and constraints against which the suitability of a given distribution platform has to be assessed.

4.1
Terrestrial Distribution

Terrestrial distribution of radio represents a combination of many positive characteristics for listeners and broadcasters:
· potential to provide universal coverage
· free to air services
· fixed, portable and mobile reception

· receivers are simple to use

· reliable as a channel of information, especially in crises and catastrophes

· an important medium for traffic information, shipping, mountain rescue, etc.

· audio quality is independent on the number of simultaneous listeners
4.1.1
Terrestrial Radio Service Broadcasting Systems

4.1.1.1
Existing analogue radio broadcasting systems
Currently both AM and FM radio are primarily used to deliver linear audio channels.  Neither is used to deliver digital media, with the exception of very low bit rate services such as Radio Text and TMC.  

Analogue broadcast technologies are not suitable for broadcasting in single frequency networks, so each transmitter needs a separate frequency channel to its immediate neighbours. This increases the number of frequencies needed to cover a national territory.
· AM – the limitations of AM radio (low-quality monophonic audio, variable night-time reception) have led to it becoming unfashionable with listeners and broadcasters.  

· FM – in recent years there is increasing pressure on the FM band which can provide high-quality stereo audio. [plus text from ECC report 141 on possibilities for expanding /or not the FM services?] 

4.1.1.2
Digital radio broadcasting systems

[Needs an introduction to digital systems]
· DRM30:  Digital system for long, medium and shortwave that usually carries a single audio programme.  Because of the advanced audio coding employed, it is possible to achieve greater audio quality than the analogue signal it replaces It is possible to provide large scale coverage with few transmitters and can reach to remote areas.  

· DRM+ :A development of DRM30 originally conceived to replace FM signals in Band II but which also applicable to Band I and possibly in Band III 

· DAB : currently introduced in several countries in Europe

· DAB+ : Offers twice the data capacity of DAB

· HD Radio : proprietary US system (iBiquity) for Band II

· RAVIS :
4.1.1.3 Single channel and multiplex approaches

The use of modern compression coding systems means that the effective RF bandwidth occupied by a single, digital audio stream can be quite small.  At higher frequencies, Band II and above, wide band (flat) fading could completely obliterate a narrow band signal for unacceptable periods.  For this reason, a number of narrow band signals are combined together to create a wide band multiplex.  This is easier to defend against fading through time and frequency interleaving.   For some broadcasters this presents an opportunity.  
Where a number of stations can be found which share the same coverage aspirations – particularly broadcaster who themselves have several radio offerings – this can offer significant savings in network and transmitter costs.  This is especially true when wide area coverage is achieved through single frequency networks.
The characteristics of single channel and multiplex operation can be summarised:
Non-multiplex approach

· Independence

· Suitable for local coverage of a single program

· Limited scalability

· (less frequency diversity)

Multiplex approach

· Scalability (multiplex composition)

· Low cost per program

· More complex architecture

· Unsuitable for single program delivery

4.1.1.4
Spectrum Issues
Several frequency bands are used for radio broadcasting. These frequency bands have different characteristics that make them suitable for one or another type of radio service. As a general rule, wide coverage is easier to achieve in lower frequency bands but the capacity of these bands is low. Higher frequency bands are better in terms of capacity but it is more difficult to provide coverage over a wide area.

Some radio systems can only operate in one frequency band whereas others are flexible and can operate in several frequency bands. Furthermore, some systems require the forming of a multiplex of several programs whereas others are more suitable for broadcast of single programs.
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Figure ? Importance of frequency
4.1.1.4.1
LF / MF / HF Bands (148.5 kHz - 30 MHz)

The frequency range between 148.5 kHz and 30 MHz is traditionally used for analogue AM broadcasting. Advanced systems that could be introduced are DRM and HD Radio AM. The LF/MF bands are primarily used for domestic broadcasting and the HF bands for international broadcasting. Due to changing propagation conditions during the day the coverage in these bands is variable. This can be tolerated by listeners of analogue services but requires extra care in the case of digital to ensure that listeners do not lose their reception.
	LF/MF/HF Bands
	Analogue AM
	DRM
	HD Radio AM
(hybrid A/D)

	functionality
	- fixed, portable (indoor and outdoor), mobile reception

-  mono
	
	

	coverage
	community
, local, regional, nationwide
, international
	
	

	QoS
	- low audio quality

- graceful degradation
	
	

	availability of equipment
	good, both receivers and transmitters
	
	

	costs
	- high transmission costs

- most common receivers are inexpensive
	
	

	capacity
	one audio service per channel
	
	

	flexibility
	limited
	
	

	planning parameters
	Recommendation ITU-R BS.560-4
	
	

	compatibility criteria with other systems
	- yes, internationally agreed within ITU
	
	

	international agreements
	ITU GE75 Agreement
	
	

	standardized in Europe
	ITU Recommendations
	
	

	support
	- yes, worldwide
	
	

	other frequency band(s)
	none
	
	

	network topology
	MFN, synchronisation
	
	


4.1.1.4.2
Band I (47 – 68 MHz)

The frequency range between 47 – 68 MHz is mainly used by analogue television, and it is not planned for digital TV. In a few European countries this band was also used for FM services (so called OIRT
 FM band 66 - 73 MHz). However, most of these countries have ceased using Band I for FM broadcasting services. Consequently, DRM+
 could in principle be introduced in Band I. At the present time, no regulatory framework exists for the introduction of DRM+ and in some countries there are other services in operation in Band I.

Services in this band are particularly subject to long distance interference (Sporadic E) at certain times of the year and therefore Band I is more suitable for the provision of local services where the wanted signal can be relatively high.

	Band I
	Analogue FM
	DRM+

	functionality
	- fixed, portable (indoor and outdoor), mobile reception

- mono / stereo

- audio only
	

	coverage
	community, local, regional, nationwide
	

	QoS
	- good audio quality for fixed reception

- graceful degradation

- independent of demand
	

	availability of equipment
	limited, both receivers and transmitters
	

	costs
	- medium distribution costs

- most common receivers are inexpensive, available on a limited scale
	

	capacity
	- one audio service per channel
	

	flexibility
	limited 
	

	planning parameters
	ITU ST61 Agreement
	

	compatibility criteria with other systems
	ITU ST61 Agreement
	

	international agreements
	ITU ST61 Agreement
	

	standardized in Europe
	ITU Recommendations
	

	support
	decreasing number of broadcasters, manufacturers, regulators
	

	other frequency band(s)
	Band II
	

	network topology
	MFN, near SFN under certain conditions
	


4.1.1.4.3
Band II (87.5 – 108 MHz)

Band II corresponds to the frequency range between 87.5 – 108 MHz which is exclusively used by FM broadcasting. DRM+, and HD-Radio are candidate systems for Band II in Europe.
	Band II
	Analogue FM
	DRM+
	HD Radio

	functionality
	- fixed, portable (indoor and outdoor), mobile reception

- mono / stereo

- audio / RDS

- TPEG
	
	

	coverage
	community, local, regional, nationwide
	
	

	QoS
	- good audio quality for fixed reception

- graceful degradation

- independent of demand
	
	

	availability of equipment
	- excellent, both receivers and transmitters

- growth in the mobile phone market
	
	

	costs
	- medium distribution costs

- most common receivers are inexpensive, wide range is available
	
	

	capacity
	- one audio service per channel

- the whole bund allows up to 25 programmes at any location, at some locations more
	
	

	flexibility
	limited
	
	

	planning parameters
	Recommendation ITU-R BS.412-9
	
	

	compatibility criteria with other systems
	Recommendation ITU-R SM.1009-1 (compatibility with aeronautical services above 108 MHz)
	
	

	international agreements
	ITU GE84 Agreement
	
	

	standardized in Europe
	Recommendation ITU-R BS.704
	
	

	support
	broadcasters, manufactures, regulators
	
	

	other frequency band(s)
	76-87.5 MHz in some countries
	
	

	network topology
	MFN, near SFN under certain conditions
	
	


4.1.1.4.4
Band III (174 – 230 MHz)

The frequency range between 174 – 230 MHz is usually called Band III. It was used for analogue television and DAB and according to GE06 is planned for DAB and DVB-T services. Band III is the primary spectrum range for the introduction of radio broadcasting on the basis of the DAB-family, i.e. DAB, DAB+ and DMB. All these dedicated radio broadcasting systems deliver radio content in terms of several programs bundled to generate a single multiplex which is transmitted within the intended bandwidth of 1.75 MHz. Clearly, broadcasters who are not in a position to fill an entire multiplex will need to share a multiplex with others.

DRM+ is not yet included in this section as it is not currently standardized for Band III
. After a modification of the DRM ETSI standard that includes VHF band III DRM+ will be added.

	Band III
	DAB
	DAB+
	DMB

	functionality
	- fixed, portable (indoor and outdoor), mobile reception

- mono / stereo

- audio / data services / text information

- TPEG

- service following

- dynamic text labels
	
	

	coverage
	community, local, regional, nationwide 
	
	

	QoS
	- good audio quality

- non-graceful degradation

- independent of demand
	
	

	availability of equipment
	- more than 1000 different DAB receiver models commercially available

- more than 12 million DAB receivers sold worldwide
	
	

	costs
	- receivers at affordable levels and falling

- medium distribution costs
	
	

	capacity
	up to 8 stereo services per multiplex
	
	

	flexibility
	- audio services and/or additional data services

- adjustable quality of each programme (data rate)
	
	

	planning parameters
	- ITU GE06 Agreement

- Handhelds: 
EBU-TECH 3317
	
	

	compatibility criteria with other systems
	ITU GE06 Agreement
	
	

	international agreements
	ITU GE06 Agreement
	
	

	standardized in Europe
	ETSI EN 300 401
	
	

	support
	broadcasters, manufacturers, regulators
	
	

	other frequency band(s)
	L-Band
	
	

	network topology
	- SFN

- MFN possible
	
	


4.1.1.4.5
L-Band (1452 - 1479.5 MHz)

The frequency band 1452 - 1479.5 MHz called the L-Band has been planned for T-DAB. However, in comparison to Band III the wave propagation conditions are more challenging from a network planning point of view. As a consequence, one of the main issues with L-band is the need for denser networks to achieve comparable coverage.
	L-Band
	DAB
	
	

	functionality
	- fixed, portable (indoor and outdoor), mobile reception

- mono / stereo

- audio / data services / text information

- TPEG

-  service following

-  dynamic text labels
	
	

	coverage
	- suitable for community and local coverage

- regional and nationwide coverage possible but difficult to achieve
	
	

	QoS
	- good audio quality

- non-graceful degradation

- independent of demand
	
	

	availability of equipment
	- receiver choice more limited compared to Band III
	
	

	costs
	- receivers at affordable levels and falling

- high distribution costs

- costs of building a network are significantly higher than for Band III
	
	

	capacity
	up to 8 stereo services per multiplex
	
	

	flexibility
	- audio services and/or additional data services

- adjustable quality of each programme (data rate)
	
	

	planning parameters
	- CEPT MA02revCO07 Special Arrangement 

- Handhelds: EBU-TECH 3317
	
	

	compatibility criteria with other systems
	CEPT MA02revCO07 Special Arrangement
	
	

	international agreements
	CEPT MA02revCO07 Special Arrangement
	
	

	standardized in Europe
	ETSI EN300401
	
	

	support
	limited support from broadcasters, manufacturers and regulators
	
	

	other frequency band(s)
	Band III
	
	

	network topology
	- SFN, MFN

- large SFNs difficult to implement 
	
	


4.1.2
Other Terrestrial Broadcasting Systems

Radio services can also be broadcast using digital terrestrial television networks. However, the current business models favour the use of DTT networks for TV services. This may constrain the use of these same networks also for radio broadcasting.  Systems include:

· DVB-T

· DVB-H and DVB-NGH
· MediaFLO

4.1.3
Terrestrial Non-Broadcasting Systems
4.1.3.1 Multimedia Broadcast/Multicast Services (MBMS)
The Multimedia Broadcast/Multicast Services (MBMS) system has been specified by the third generation partner project (3GPP). The MBMS system represents a new advanced mode of operation in broadcasting networks providing both broadcasting and multicasting services based on any of these IMT family technologies. A new enhanced version of MBMS and the introduction on the LTE technology platform tremendously increase the broadcasting system capacity.  Further details can be found in Annex ?? [Ericsson contribution]
4.2
Wired Distribution

4.2.1
Traditional Cable Distribution
4.2.2
Internet
4.2.2.1
Next Generation Networks

4.3
Satellite Distribution

4.3.1
Spectrum Issues

5
Regulatory Issues

[discuss the current regulatory framework under which radio services are currently provided in Europe; identify areas where modifications of the regulatory framework are needed and indicate what changes to which regulatory documents are required]
5.1
Current Regulation Applicable to Terrestrial Radio Services

	AM
	Band I
	Band II
	Band III
	Band IV/V
	L Band

	>30 MHz
	47-68 MHz
	87.5-108 MHz
	174-230 MHz
	470-862 MHz
	1452-1492MHz

	DRM30
	DRM+
	DRM+

HDradio
	DAB
DAB+
DVB-T
DVB-T2/NGH
	DVB-T
DVB-T2/NGH
3GPP
	DAB
DAB+
MediaFlo
DVB-T2/NGH

	GE75
	ST61
	GE84
	GE06
	GE06 [plus EC Decision on 800 MHZ band]
	MA02revCO07


5.2
Potential Modifications of the Regulatory Framework

Band III is the only frequency band that provides the opportunity for rapid introduction of core digital radio services in most of Europe using the terrestrial broadcasting systems described in this document. If the use of different systems is to be foreseen in Band III this will require that appropriate spectrum rasters are defined together with the necessary sharing criteria.  Where other frequency bands are to be used for the introduction of digital radio, coexistence of different systems should be enabled by providing appropriate spectrum rasters and sharing criteria.

[Question – is there sufficient spectrum to meet all digital radio needs in Band III?]
5.3
Relevant Market Developments
Digital receiver profiles DMB and DRM

Minimum standards for digital receivers.

IMDA - Internet Media Device Alliance have defined a basic receiver profile for internet radios.

Radio DNS

European Digital Radio Forum (DRM Consortium, World DMB, IMD Alliance, Radio DNS)
5.4
Time Frame

Time frame for the development of various systems?

Regulation in European Countries.

Impact on car industry?

5.5 
Licensing Issues
6. Next Steps

7. Conclusions

Annex 1

Roll-out of digital radio based on the Eureka 147 family of standards, audio coding and receiver sales

Regular services:

Europe

United Kingdom - DAB - 12 million receivers sold

Denmark - DAB - 2 million receivers sold

Switzerland - DAB and DAB+ - 450.000 receivers sold

Norway - DAB - 290.000 receivers sold

Malta - DAB+

Outside Europe

South Korea - DAB and T-DMB - 20 million receivers sold

Australia - DAB+ - 110.000 receivers sold

Hong Kong

Singapore

Taiwan

Countries planning launch of digital radio

Europe

Italy - DAB+ and DMB-A

France - DMB-A

Germany - DAB+

Czech Republic - DAB+

Sweden - DAB+

Hungary - DAB+

Outside Europe

Malaysia - T-DMB

Per listener








�	Radio and television are part of society’s warning, alarm and information systems. In times of crisis and catastrophe radio is extremely important for alarms and handling crises, both in terms of spreading information to the public and the general process of decision-making in society. The ability to send important public announcements in extraordinary circumstances depends on how good the conditions are for each technology to reach the entire population.


�  LF band: 148.5 - 283.5 kHz; MF band: 526.5 – 1606.5 kHz; HF band: 3 – 30 MHz.


�  Typically, community radio requires very restricted area coverage. While very low power AM transmitters can be made, the cost of the transmitter and, perhaps more importantly the transmitting antenna would make this an unattractive option for a community or even a small local operation.


�  Could be single transmitter but also multi-frequency network depending on size of country and availability of frequencies.


� OIRT - The International Radio and Television Organisation (official name in French: Organisation Internationale de Radiodiffusion et de Télévision) - Former East European network of radio and television broadcasters. In 1993 it merged with the EBU.


� In the summer 2009 the existing ETSI standard for DRM has been extended to include the mode E (also known as DRM+) that defines the technical parameters which allow the usage of DRM in the VHF range up to 174 MHz. This is exactly the lower band limit of Band III. From a technical point of view there are no fundamental obstacles to further extend the application range of DRM beyond 174 MHz.


� In some countries the frequency band 230-240 MHz is also allocated to T-DAB in WI95revCO07 Arrangement.


� In summer 2009 the existing ETSI standard for DRM has been extended to include a mode E that defines the technical parameters which allow the usage of DRM in the VHF range up to 174 MHz. This is exactly the lower band limit of Band III. From a technical point of view there are no fundamental obstacles to even further extend the application range of DRM beyond 174 MHz (see results of laboratory measurements and field trials in Germany).
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