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Workshop Programme
Date: 1st April 2008, 15.00 – 18.00

Venue: European Parliament - Brussels - Room ASP 5G2 

15:00 Welcome and opening – Rapporteur MEP Catherine Trautmann 

Part 1: The international radio regulations: which margin of manouvre does the EU 
have to introduce reforms?

 How should EU harmonisation be pursued to comply with ITU frequency plans? 
Are the mandates to CEPT sufficient to ensure compliance? What reforms could 
be introduced to improve flexibility while ensuring compliance?

 To what extent is the principle of technology and service neutrality compatible 
with frequency planning? In which bands could this approach be workable?

 Is spectrum trading a solution to improve aflexible usage of spectrum?
15:25 Debate: questions and answers session

Part 2:  Spectrum optimisation: managing interference in a digital context
 What means 'harmful interference' in a digital context? How should interference 

be handled in a digital world? What can digital technologies offer to combat 
interference?

 How to plan spectrum to avoid interference while maximising usage? Are bands 
more suitable for certain type of services? Is clustering of services a viable 
solution for maximising the benefits of the digital dividend?

16:10 Debate: questions and answers session

Part 3: Economic regulation of spectrum
 How to assign spectrum in an economic and social efficent way? How to assess 

the cost/benefit of alternative uses of spectrum?
 Under which conditions is the market better placed (technology and service 

neutrality) to drive spectrum allocation? When does spectrum harmonisation 
make more economic and social sense? 

 How to develop an efficient and flexible spectrum market? Are spectrum trading 
and review of authorisations appropriate means?

 What are the advantages and drabacks of individual licences vs general 
authorisations? What are the prospects for licence-exempt spectrum on a non-
interference basis?

16:55 Debate: questions and answers session

Part 4: An enhanced EU coordination role in spectrum?
17:25 Contribution by the panellists and debate

 How to regulate spectrum-based pan-European services?
 Should the Commission grant EU authorisations or define common 

authorisations procedures?
 Should the EU speak with one voice in international spectrum organisations?

Conclusions
17: 40 Closing remarks – Rapporteur MEP Catherine Trautmann
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Executive Summary of the workshop
Prepared by Colin Blackman

1. Introduction
A workshop on spectrum policy with the theme "Towards an efficient exploitation of 
spectrum in the EU: technical, social, cultural and economic perspectives" was organised by 
the European Parliament Committee on Industry, Research and Energy. The aim of the 
workshop was to provide background information and advice for the Members of the ITRE 
Committee on certain aspects of the legislative proposals of the telecom package and to 
facilitate and structure the political discussion among the rapporteur and shadows in particular 
on the issues of spectrum policy. Thus, the committee met in closed session moderated by 
Catherine Trautmann (Vice Chair, and Rapporteur on the electronic communications 
framework directive, to hear the views of invited experts from the broadcasting and 
telecommunications sectors and to question them about the possible impacts of the 
Commission’s proposals. Attending as observers were Bernd Langeheine (Director, 
Directorate B: Electronic Communications Policy and Ruprecht Niepold (Head of Unit B.4: 
Radio Spectrum Policy) representing DG Information Society and Media.

The workshop began with a welcome and scene setting from Ms Trautmann, in which she 
outlined some issues that have been raised with regard to the Commission’s presentation of 
the package on spectrum. For instance, the proposals talk about the need for flexibility with 
easier trading to give better value, but how will this be achieved? At the same time, 
harmonisation is also called for, but is there a risk of conflict between the objectives of 
harmonisation and flexibility? Clarification was also needed about the implications of service 
and technology neutrality. We need to understand the consequences in terms of spectrum 
efficiency, interference and so on. Regarding pan-European services, this needs more 
definition as it is still unclear whether such services will emerge. As to the need for 
coordination on spectrum (or other) matters, the question is whether coordination at the 
European level brings added value. 
The opening address was followed by three brief presentations:

1. “International radio regulatory framework” by Michael Goddard on behalf of CEPT 
(Conference of European Postal and Telecommunications Administrations)

2.  “Spectrum optimisation: managing interference in a digital context” by Jochen 
Mezger (General Manager, Program Distribution, Institut für Rundfunktechnik)

3. “Economic regulation of spectrum” by Gerard Pogorel (Professor of Economics and 
Management at TELECOM ParisTech)

In addition, Simon Forge (SCF Associates1) and Bernd Langeheine (DG Information Society 
and Media) gave brief statements in response to the presentations and subsequent discussions.

                                               
1 Contributor to the Study for ITRE on A Common European Spectrum Policy: Barriers and Prospects
(IP/A/ITRE/ST/2007-04).  
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2. International constraints on the EU
The first issue considered was the extent to which the EU was constrained by international 
regulation in its ability to take decisions on spectrum matters. For instance, do the 
International Telecommunication Union’s frequency plans limit any EU-wide attempt at 
harmonisation? It was Mr Goddard’s view that the international framework, as set down by 
the Radio Regulations, provides a considerable degree of flexibility for action at European 
level – particularly for terrestrial communication services (fixed, mobile, broadcasting) in the 
most valuable frequency range. The real constraints are more severe for other services – e.g. 
satellite services, aeronautical and maritime communications and navigation (radar). On the 
relationship between the EU and the CEPT and whether mandates to CEPT were sufficient to 
ensure compliance, Mr Goddard described the mission of the CEPT, which has a supra-EU 
membership of 48 countries and represents the EU in international fora such as the World 
Radiocommunications Conference. He explained that CEPT would always take account of the 
ITU dimension in their responses to European Commission mandates, hence ensuring that 
European spectrum decisions were consistent with ITU regulations. As to reforms in this area, 
the next World Radiocommunications Conference will consider a proposal from CEPT to 
introduce further flexibility at the global level while ensuring compliance.

Regarding principles of technology and service neutrality, CEPT is moving progressively in 
this direction. Based on the principles adopted by the EU Radio Spectrum Policy Group 
(RSPG) (WAPECS Opinion), CEPT is developing technical criteria on a technology – and to 
some extent a service/application-neutral basis – for specific important frequency bands. The 
challenge is to maximise flexibility while retaining sufficient control to minimise interference 
risks and cross-border issues. The application of these principles is more straightforward in 
“new” frequency allocations, for instance in the “3G expansion band” at 2.6 GHz, in the 
“broadband wireless band” at 3.4 GHz and in the spectrum released by the digital dividend.

Finally, Mr Goddard addressed the question of whether spectrum trading would contribute to 
more flexible use. It was his view that, by itself, spectrum trading does not necessarily 
improve flexibility in spectrum use. Nevertheless, it should ease access to the spectrum and 
lead to more intensive (and hence more valuable) use of the spectrum. Of course, if the 
licences to be traded are technology and service neutral, or if licence conditions can be 
relaxed, then this would bring increased flexibility and promote innovation and competition.

Discussion:
Responding to a question on which activities Europe should concentrate, Mr Goddard 
responded that the main challenge was to speed up the decision making process since it can 
take 10 years for a decision to be adopted. This is at odds with the pace of technological 
change and so flexibility will be needed to reach timely decisions.
Regarding the digital dividend, the reality was that some Member States had already made 
decisions, e.g. Spain, so how is harmonisation possible? Mr Goddard’s view was that we 
should look for common denominators – what services can be in common? It is impossible to 
find a perfect solution for everyone. Instead we should be looking for a “reasonable” solution 
for most countries and then see if others can move towards it.

3. Managing interference in a digital world
The next topic addressed by the workshop focused on interference and how it can best be 
managed in the digital world. Mr Mezger explained what was meant by “harmful 
interference”, and what could be done to minimise it. 
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He explained that, regardless of transmission technology, transmitters emit signals for 
physical reasons outside the intended frequency range. Broadcast transmitters suppress out-
of-band emissions as much as possible but suppressing these emissions in mass-market 
products such as mobile phones is very costly. So, according to Mr Mezger, in relation to 
transmitter power and because large numbers of handsets can appear in a small area, mobile 
phones cause significantly more interference than broadcasters’ transmitters. Also, users had 
different expectations of interference – television viewers will not tolerate any interruption 
whatsoever to their service, whereas mobile phone users consider that some interruption is 
acceptable. So, avoiding interference while maximising usage depends on careful frequency 
management and network planning. This would include guard bands to keep technologies 
apart as much as possible. Also there should be guidelines for receiver manufacturers for 
adjacent channel immunity. 
Mr Mezger thought that technology-neutral harmonization would not solve the problems of 
interference. On the question of sub-bands for mobile TV and fixed services, he argued that 
there was no logic for separating what should belong together. For instance, DVB-H/ 
MEDIAFLO have the same physical structure as DVB-T. In the context of interference, 
flexibility in spectrum utilisation and maximising efficiency are competing objectives and it 
will always be a trade off and will cost money.
With regard to service neutrality, Mr Mezger remarked that network technology was 
becoming more and more independent of services. For instance technologies for UMTS and 
WiMAX are thought of as mobile communication networks but in principle were also suitable 
for broadcasting. As to technology neutrality, the pace of technology development is 
accelerating and no one can foresee what the options will be, say, five years from now.  
Meanwhile established infrastructure is operational and there is the problem of legacy 
technologies, e.g. GSM is likely to be in operation beyond 2020. Technology is selected such, 
that a business model can optimally be implemented and profit can be maximized, but 
business models should be driven by services that will be accepted by the consumer.

Mr Mezger’s view on the consequences of clustering of services in the UHF band was that it 
was true that harmonisation could bring higher efficiency owing to fewer constraints and 
specifications combined with simplified frequency planning and interference management. 
However, the amount of resources available for applications would be frozen both in time and 
for the whole EU. The question remained of how to generate the sub-bands with minimal 
impact on the Geneva 2006 Agreement (GE06) for all countries.

Discussion:
Different countries are in different situations – can spectrum be reallocated without 
interrupting services? Mr Mezger thought the question was which technology needs which 
spectrum. For example, we need rural Internet, so we need to decide which technology and 
which service is needed, and the UHF band is not necessarily the best for this. If spectrum is 
taken away, then capacity is being reduced.

If we want rural Internet as well as high quality broadcast services, do we need flexibility or 
harmonisation? For Mr Mezger, flexibility was the priority. On the question of how to 
encourage innovation, he argued that just giving spectrum was not enough. One might ask 
why mobile operators don’t use the spectrum they have for UMTS. 

Isn’t trading of UMTS spectrum feasible? Mr Mezger thought this would be very difficult 
since broadcasters don’t have the money to buy it. Although he was in favour of the market, 
he stressed the need to consider the public and social side. 
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Mr Mezger queried the case for the mobile industry wanting more spectrum. In deciding what 
to do with spectrum it is a question of capacity v range. Mr Goddard said that if range was 
what was required for broadcasting then satellite should be used.

Was it true to say that from a broadcasting point of view, decisions should be taken more at a 
national level, whereas from telecoms perspective, there is more of a role for the 
Commission? Mr Mezger thought that national markets are very different so solutions should 
generally be at the national level. CEPT can organise issues such as interference. The EU can 
help by enabling services, business models, but not spectrum matters.

4. Alternative ways of allocating the spectrum
It fell to Professor Pogorel to explore whether there was a more rational way of assigning the 
radio spectrum. If we look at the current use of the spectrum, we can see different kinds of 
users, i.e. public sector, broadcasters, fixed/satellite, mobile, etc, with significant differences 
in their rationales. He questioned whether it was reasonable to apply the same procedures to 
these different kinds of users. He doubted the value of cost-benefit analysis because costs 
were always present but benefits were not commensurable. 

Instead he proposed that we distinguish between spectrum use categories consistent enough in 
terms of services for similar rules to apply properly. So, for instance, for defence and public 
safety, effectiveness rules should apply, i.e. cost minimisation for a determined level of 
performance to be achieved. For commercial spectrum including mobile, efficiency rules 
(cost-benefit) should apply. In the case of broadcasting, which can be considered 
“public”&/or commercial, we need to develop some hybrid rules. For each category, we need 
to determine the most efficient regime.
However, the three current management methods (1. Command and control or administrative 
management, 2. Market and property rights approach, and 3. Collective or unlicensed use) has 
led to confusion and lack of accuracy in policy definitions, provoked ideological opposition 
which has resulted in public policy paralysis. Professor Pogorel saw the need for a more 
accurate approach to define coherent sets of wireless services, assess options and apply 
appropriate management methods to each set.
How can we determine under which conditions the market is better is placed to drive 
spectrum allocation? Or when does spectrum harmonisation make more economic and social 
sense? Professor Pogorel proposed a four-step process that would lead to a more nuanced set 
of spectrum management regimes. The four steps are:

1. Allocation of frequencies to services: harmonisation or neutrality?

2. Technology: standardisation or neutrality?
3. Usage rights definition: Exclusive, eased or collective?

4. Assignment modes: Auctions/trading, administrative or hybrid?
The choices at each step mean that there were nine possible spectrum management regimes 
available to policy makers, the most suitable of which should be chosen depending on the 
category of use.

Discussion:
The Commission has given us a vision but there is no road map: what is your view on the 
proposals and what should be the priority? Professor Pogorel thought the Commission’s 
proposals were definitely the right approach. 
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At the EU level we have been negligent about the advent of huge market distortions in 
communications. A more harmonised approach to spectrum assignment procedures was 
necessary. Ten years ago Europe looked good with GSM but not now – we have a big issue 
with high roaming costs for instance that must be handled at the EU level. Similarly, the issue 
of easement of usage rights should be dealt with at the EU level. At the national level, we 
need a common methodology for impact assessment for spectrum assignment, which might 
lead to a more harmonised approach.

Is coordination at the EU level needed? Should it be with the RSPG? Professor Pogorel 
thought that services should be defined at the EU level, but questioned whether another entity 
was needed to do this.

5. The Commission’s approach
Mr Langeheine made some comments in line with the Commission’s proposals, the overall 
aim of which was to improve access to spectrum. This is because of its growing importance to 
the wireless industry and because the wireless industry is more and more important for the 
economy. This should be achieved through more flexibility (technology and service 
neutrality) and market mechanisms, although not everywhere. Mr Langeheine emphasised 
that there was no intention to reduce the rights of broadcasters. Moreover, it was up to 
Member States to decide the way forward but that there were opportunity costs that they 
should be aware of. Referring to the innovation in Asia that is often mentioned, this is because 
spectrum is available and Europe can learn from this.
Regarding the digital dividend, the Commission is in favour of applying principles of 
technology and service neutrality, which is also in line with thinking at the international level. 
The intention is not to propose binding decisions but rather to agree with Member States on 
the possibility for clustering and then move towards this. 
On the question of interference, Mr Langeheine agreed that it played a role but the 
Commission believes that it can be managed through guard bands, clustering and so on. The 
fact that the Commission is coming out with a proposal for use of mobile phones on planes 
shows that it can be done without interference and so this issue should not be overestimated.
Regarding the need for a “road map” of the way forward, it was not possible to say exactly 
how things will proceed since, for instance, we don’t know yet if trading will take off. 
However, the Commission has given some indication of where we are going – for instance, on 
the digital dividend on public spectrum, collective use, the need for more flexibility, and so 
on. In the end Mr Langeheine believed it was best to design a flexible framework and then 
leave room for operators to decide.

6. The coming radio revolution
Mr Forge gave a brief statement explaining his belief that Europe was at the gateway of a 
great opportunity for radio communications over the next 50 years. The economic and social 
benefits to Europe’s citizens were potentially enormous. Advanced wireless services will help 
all of the EU’s commercial enterprises to be more productive, generating higher economic 
growth and employment. Services could be developed, for example, to support health and 
social care for Europe’s ageing population in innovative sheltered housing enabling the 
elderly to remain independent for much longer.
Digital technologies can use the spectrum more efficiently releasing valuable UHF spectrum 
for other services without any reduction in broadcasting channels. At the same time, Europe’s 
citizens are becoming less and less reliant on terrestrial TV, since other distribution channels 
are increasingly available – cable, satellite, Internet for Web TV, etc. 
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Making the most of the opportunity available depends on a much more flexible approach in 
the way we allocate spectrum, and here we might look to the computer industry and the 
Internet as a model. If we do not change the way we think about the radio spectrum, the EU 
may be left behind Asia, and even the USA.

7. Debate and summing up
In the final session, the speakers were asked to reflect on three questions:

 How to regulate spectrum-based pan-European services?
 Should the EC grant EU authorisations or define common authorisations procedures?
 Should the EU speak with one voice in international spectrum organisations?

Mr Goddard thought there were three clear messages:
1. Spectrum allocation is always going to be a technical matter but we need to be aware 

of the opportunities and we need to make spectrum available
2. We need to be clear about what harmonisation means – it doesn’t mean that we have 

to specify what spectrum is used for.
3. It is absolutely right to get a coordinated EU approach, so we need a strategic 

European policy direction, especially in an enlarged Europe.
Mr Mezger concluded with the view that we live in a fast changing world but, in the end, 
technology did not matter for consumers – we just need to give them the right service. For the 
young, TV is YouTube, not broadcast TV. Since we cannot be sure how things will go, we 
need flexibility and the possibility to reverse decisions.
On the horizon, Professor Pogorel saw a more inclusive communications area combining 
fixed with mobile technologies and broadcasting. But we still have different regimes for each, 
so we need to develop a more integrated system to avoid the market distortions.

In summing up the proceedings, Ms Trautmann made a number of points including:

 The need for clear definitions either through binding decisions or recommendations. 
The GE06 agreement gave general principles at the international level but these are 
not binding.

 On flexibility and harmonisation, finding the equilibrium is an artistic game – and it is 
difficult for the Commission too!

 Some doubted the need for this latest revision in the regulatory framework but on 
balance it is needed if we are to move forward. However, the Commission needs to 
define their role more clearly and the Member States need to retain their 
responsibilities – so the question is how will they work together? 
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Contributions by Jochen MEZGER
Institut für Rundfunktechnik München
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Spectrum Optimisation: 
Managing Interference in a Digital Context

In everyday life we can see a lot of examples of interference. If there’s a mobile phone close 
to a speaker you can hear ”bip bip bip” before the ringing of an incoming call. So interference 
is not just a theoretical issue.
One of the key questions concerning spectrum planning is how to deal with interference in a 
digital world and which means can be used to reduce interference? First of all it’s necessary to 
mention that compared to analogue technologies there’s a big increase in the tolerance of 
interference. But the problem is that up from a certain point of interference the digital service 
quality changes from very good to a complete outage. To combat this interference it’s 
possible to reduce the emitting power, reduce the payload bit rate or improve the technology. 
In every case there are negative consequences like reduced coverage, less quality/capacity or 
the demand for a denser network and hence much more money. A proper way to handle 
interference in a digital world is therefore to “separate” the distinct access technologies 
adequately (frequency, time, space).  
If you separate the access technologies it’s unavoidable to introduce unused resources, e.g. 
guard bands (unused frequencies). As a result co-usage of various access technologies in the 
same band (higher flexibility) leads to less efficiency (unused spectrum). It’s not possible to 
get high efficiency AND high flexibility. 

Every technology has unintended out of band emissions. The reason is that all used 
technologies and components are not “ideal”. Filters, transmitters, receivers have to respect 
economical requirements. An ideal transmitter means unlimited technical effort and therefore 
unlimited money. If you consider a broadcast network it’s sufficient to install few transmitters 
(high towers, high power). In that case a transmitter is quite expensive but a reasonable 
suppression of out of band emission is feasible. If you have a look to a mobile phone 
(millions, cheap), it’s obviously that an expensive suppression of out of band emission is not 
affordable. So interference is very probable in that case and has to be handled very carefully. 
If not there will be service interruptions if a mobile phone is in the vicinity of a terrestrial TV 
receiver.

In order to increase the spectrum usage the European Commission suggests to cluster services 
e.g. in the UHF band. As long as the service uses the identical technology there is a benefit 
for bands – at first sight. But as the frequency planning for a service depends on several 
factors like number of service elements (programs) – bandwidth, the topology, coverage, 
spread of population density and economics (money), there is no general rule about the size of 
a band. In some countries it might be too small, others might not use it at all, others find it to 
large and portions of it remain unused. 
In addition clustering of services requires a criterion for creating clusters. As each service 
might use a different access technology (depending on economical reasons) clustering does 
not help out in eliminating interferences. If all would use the same (!) technology, there is no 
difference to the planning process of today.
Moreover frequency planning for specific services, assuming certain technologies, avoids 
interference to the maximum extent. In this respect it maximises also usage, as more usage 
endangers the service quality for which the frequency (and network) planning was conducted.
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Clustering of services throughout the EU leads to less efficiency since the needs of distinct 
EU members are different. E.g. if a certain member doesn’t want to introduce a service this 
frequency cannot be used for other services. Each country knows its needs best (principle of 
subsidiary). 
Not to forget there are international agreements that have to be respected (RRC06). Any 
changes lead to expensive investments and uncertainty of the customers and investors. It’s not 
clear up to now whether a clustering throughout the EU is possible without violating RRC 
agreements and maintaining equal access to spectrum for each country.
The bottom line is that the EU wants decide by itself to a maximum possible extend how to 
use frequencies. But the propagation of electromagnetic waves does not stop at country 
borders AND the utilization of frequencies is very different in different countries. The 
limiting factor for increased flexibility is that for different services different technology (air 
interface) is being used. And it is the interference between different technologies that requires 
very careful coordination at CEPT level.  This is necessary due to the fact that CEPT has 48 
members and EU only 27. In order to cope with regulatory issues of landlocked non-members 
(Switzerland) or in the neighbourhood of the EU (Ukraine, Turkey) this is particularly 
suitable. 

From an economical point of view we can see several examples that the mere provision of 
spectrum or the possibility to buy/trade spectrum is not sufficient to guarantee high usage of 
spectrum and success of a service. For instance the UMTS auctions in Germany and UK 
showed that the market pays a lot of money but nevertheless the usage of spectrum is not sure. 
The problem is that in all these cases there was no sound business model to refinance all the 
operational and capital expenditures. A better way to avoid such situations is to put the 
intended service first (and not the needed spectrum). Describe the service: usage, type, 
amount/location of customers, coverage and then derive the cheapest and most suitable 
technology. And finally determine the needed spectrum if the business case is still working. 
Any violation of this principle leads to unused spectrum. Since the services and needs vary 
dramatically from country to country an individual, national adaptation is necessary. One pan-
European solution is economically not appropriate.

It’s important to recognize that there are services that follow different rules due to their non-
commercial nature (broadcast, defence). Nevertheless they play an important role in the fields 
of socio-cultural diversity, free information flow, democracy and independency.
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Answers to the written questions posed after the workshop

1. Under which conditions could the allocation of a band on a service neutral basis be 
justified? Which bands could be candidate for service neutrality?
Networks are getting more and more capable to handle a big variety of services. Networks 
tend to get “service neutral”. This is a compulsory in order to survive in the market, as the 
margin on bit transportation diminishes. Service neutrality is therefore an important 
aspect.
In case of wireless networks the situation has an additional dimension.  Every type of 
service has an impact on frequency planning and it’s necessary to optimize the service 
between various variables like service type, area, topology, consumer density, spectrum 
need and cost. Due to this necessary optimization we cannot see service neutrality in the 
field of spectrum planning. Just providing a frequency band for any service without 
regarding the business model etc. is not sufficient and leads to inefficient spectrum usage 
(e.g. UMTS auctions, where spectrum is not used due to bankruptcy or insufficient 
economic benefit in the area). Moreover if the regulatory obligations concerning 
interference level, protection of existing services, coverage, population etc. are not equal 
for the particular services there will be economical disruptions. These principles are valid 
for every band in which there are services to protect. 

2. Under which conditions non-technological neutrality (specific standards) should be 
imposed?
Technology neutrality – with respect to the air interface (only this count) – is favourable. 
It should be left to those who take the investment risk to decide, which technology best 
suites their business model (stimulating competition of markets which is in the interest of 
the EU). Moreover the technical environment is changing so fast, that it‘s impossible to 
predict today the technical options in 5 years.
But: There is no technology neutral frequency planning

- Transmitters cannot be built such, that there is no emission outside the intended 
frequency band. The extra cost on more efficient filters is an economically critical 
factor for small transmitters (e.g. mobile phones) -> Interference in adjacent bands

- Guard bands are needed to separate technologies. The more the frequency map is 
fragmented the more is the efficiency of frequency utilization sacrificed (unused 
spectrum due to guard bands)

- First-come first-served basis? This would mean the new owner of spectrum needs 
to find out the level of interferer power and intensify his network appropriately. 
This does not only increase the cost of the network ( reducing the economic 
value of the spectrum) but also increases the overall electromagnetic field strength 
people get exposed to ( the sensitivity to electromagnetic expose is already at a 
critical level). The intensity of emissions outside the intended band depends on the 
chosen technology. The level of suppression is economically very relevant (price 
of filters etc.). Suppose there’s a technology neutral allocation of spectrum it’s not 
possible to determine the level of interference before the introduction of a new 
service since it’s up to the licensee to select the technology. It’s also 
possible/probable that the licensee changes the technology and therefore changes 
the level of interference outside the allocated band. This has an impact on all 
present and potential additional other users of the band. 
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In order to maintain or establish the needed quality of service they have to densify 
their present /planned network in order to reach a signal level higher than the 
increased interference level. As a consequence they have to increase the number of 
serving cells and thus the number of transmitters to ensure a good quality on a 
higher electromagnetic field level. Hence the electromagnetic field people get 
exposed to will rise.

- If the interferer levels are determined beforehand, than it is not any more 
technically neutral as the level depends on the technology.

3. What is preferable for achieving flexibility: individual authorisations with easement 
conditions or general authorisations?
Flexibility and efficiency is always a trade-off. Increasing flexibility reduces efficiency.  
Moreover the needs in the EU member states are very different from country to country. 
General authorisation reduces coordination effort but in order to get the optimum from a 
technological, economical and cultural point of view an individual authorisation is 
preferable.

4. Which regulatory principles should the strategic planning and harmonisation 
(roadmap) of radio spectrum in the Community follow?
Harmonization limits dramatically the flexibility of each national state to utilize 
frequencies best for its society. In case of a harmonized spectrum, each member state 
would have to use the harmonized spectrum in the size as it has been fixed across Europe 
for a specific service type. Whether this fits the needs of the local society and cultural 
interest is completely ignored.
Following the principle of subsidiarity is a viable way while intensifying the close 
cooperation of all relevant national regulation authorities (e.g. ERG). Moreover the EU 
could encourage competition in the field of commercial companies in order to create more 
wealth. Along this line, the EU could encourage member states to take certain 
developments into account, which are in the interest of a European society.

From a technical and economical point of view on receivers, harmonisation is not a 
fundamental requirement. The scale of economies does not call for it, as e.g. DVB-T 
receivers, which tune in a range between 480 and 862 MHz sell for about 30€.

5. How to decide on spectrum allocation in a transparent and efficient way? At what 
level should the EP intervene in spectrum policy? Does spectrum harmonisation 
have a political dimension?
In areas where there is real competition between several equally strong market 
participants auctioning could be suitable for companies (not for non-commercial service 
providers like broadcast etc.). But remind that there are local operating companies on the 
one hand and global network operators or big Internet companies like Google on the other 
hand. To cope with that a close and quick cooperation of all relevant national regulation 
authorities seems to be a viable way. EP can ensure that auctioning treats all relevant and 
interested parties equally and balances out unequal economical strength.

Harmonization has a big political dimension. But we doubt that the intended result of 
more market orientation and business will be achieved by harmonization. Spectrum 
utilization is today extremely different across European countries, because of different 
cultures, societies and markets.
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Harmonization would level these differences, leaving those that have to give spectrum up 
as losers of the digitization and others that cannot make use of the amount of harmonized 
spectrum waste spectrum. It cannot be in the interest of the EU to put back some countries 
in their effort to digitization.
To ensure that every country has the possibility to develop optimally we need the EP. The 
main activities of the EP in that context can be:

a.)  Ensure that every European country can develop optimally:
Due to the fact that level of development, the speed of introduction of new services, the 
population, the culture and the market vary dramatically from country to country it’s not 
recommendable to harmonize spectrum that only a frozen part of spectrum is available 
for a certain class of service. As a consequence national solutions concerning the amount 
of spectrum must be possible.

b.)  Foster the development of new technologies and services/take care of spectrum planning
In order to create wealth it’s necessary to develop new technologies and services. This 
can create additional turnover and jobs. Moreover it’s necessary to leave the decision 
which technology and service fits best into the business case up to each competitor in the 
market. This is crucial since the investor takes the financial risk. In that sense we need 
technology and service neutrality. Therefore the EP should create a climate of 
innovation. On the other hand there is no technology and service neutral spectrum 
planning (see the explanations in this text). Hence we recommend that the EP rejects the 
proposed technology and service neutrality in the field of spectrum planning and 
encourages a quick and close cooperation of the national regulation authorities at the 
level of ERG (European Regulators Group), CEPT and ITU to provide the needed 
spectrum adapted for each country.

c.)  Avoid additional bureaucracy
Electromagnetic waves don’t stop at political frontiers. There are landlocked countries 
within the EU (Switzerland) and countries in the neighbourhood of the EU (Turkey, 
Ukraine) which have to be considered adequately. The EU with 27 members is too small 
to cope with that. Particularly suitable for that task is CEPT (48 members) and the ITU 
(191 members). An additional administration at EU-level is not recommendable.

d.)  Encourage competition 
The mere provision of spectrum is not sufficient to guarantee high usage of spectrum 
(e.g. UMTS). We prefer to put the service first. Describe the service, derive a sound 
business model, select the best technology and finally choose the correct amount of 
spectrum. Auctioning of this needed spectrum can be a viable way if all market 
participants are equally strong. The EP should balance out the unequal economical 
strength by compiling a list of criteria which are important. These criteria can be: socio-
cultural importance (free flow of information, plurality of local culture, democracy, etc), 
coverage of the service (e.g. rural), non-economical importance (e.g. defence) and many 
more. Keep in mind that there are services (e.g. broadcast) which follow different rules. 
It’s necessary to assure that these services will be a relevant market factor in the future 
too.
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6. What more could be done to ensure the effective coordination of Community 
interests in international organisations?
EU could voice a common opinion of all EU member states making this opinion a much 
more powerful one within CEPT. However, the needs and situation in the member states 
is very different. How to convince e.g. France, where more than 60% of the people 
depend on terrestrial frequencies for television reception, that because in Belgium there 
is no terrestrial TV, the frequencies can be used otherwise / auctioned? 

But certainly there will be particular cases that require one EU voice. This can be 
handled by a close cooperation of the national regulation authorities.

Concerning the relationship to non-EU-neighbours the existing organisations like CEPT 
and ITU are nevertheless the appropriate bodies.
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How to Regulate Spectrum? A 4-Step Impact Assessment Guide

Summary
Diverse radio spectrum management regimes are defined according to 4 levels of options: 

- Should frequencies be allocated according to a harmonised plan?

- Should the technologies allowed be standardised?
- Should spectrum usage rights be exclusive, eased, or collective?

- Should usage rights be assigned through market mechanisms (auctions and trading), 
administrative procedures, or hybrid procedures?

These guidelines propose a balanced set of decision criteria, thus allowing the completion of 
rigorous impact assessments. It describes the possible regimes resulting from the combined 
choices. The taxonomy illustrates the possible rationales for a diversity of regimes broader 
than the usually exposed standard trilogy of Command and Control, Market and Commons: 
This includes Harmonised neutrality, Administered neutrality, Technology neutrality in 
Command and Control context, Harmonised neutrality Plus, Private Commons and California 
Dream. The nine regimes described can also be considered as a map with which to navigate in 
order to accommodate institutional and technological transitions over time. This allows 
decision-makers to come-up with informed choices using all the technical information 
available, and based on definite criteria and a rigorous methodology.
Wireless services will undergo a major expansion in the next decade. The generally accepted 
view is that this will provoke an increased need for radio spectrum. Major technological 
changes are under way as well, which might help in improving its efficient use, but also 
warrant savvier management methods.2

Spectrum uses are of a highly diverse nature, as illustrated on the following chart:

 Source: Ofcom, 2008

                                               
2 This document has strongly benefited from the research being carried out within the European Commission Specific 
Support Action SPORTVIEWS (Spectrum Policies and Radio Technologies for Viable Wireless Services, Contract No 
027297, www.sportviews.org). However, the author carries sole responsibility for the views expressed. They do not in 
particular necessarily reflect those of the European Commission or the SPORTVIEWS consortium partners.
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Cost-benefit analysis cannot be applied across the board as there are no common metrics 
between all the uses like defence and public safety benefits on the one hand, and commercial 
activities like mobile telephony on the other hand. The former should be subject to 
effectiveness rules, i.e. cost minimisation for a pre-determined level of performance to be 
achieved. Only for the latter can alternative uses of spectrum can only be assessed in terms of 
efficiency, i.e. through cost benefit analysis and market mechanisms, within a distinct and 
coherent category of services where costs and benefits correspond to reality. The distinction 
between spectrum use categories consistent enough in terms of services for similar rules to 
apply properly can only be the result of policy determinations.
The impact assessment guidelines proposed here:

- Explore the whole range of choices available to regulators and industry in establishing 
a radio spectrum management policy by expanding beyond the standard trilogy of 
Command and Control, Market and collective use.

- Organise and clarify the expanded set of alternatives to be considered.
- List the criteria whereby the necessary choices and decisions can be made. 

It is probable an overall radio spectrum management policy comprises a plurality of the 
regimes we will define, depending on the impact assessment of the diverse wireless services 
areas. The most efficient regime can then be determined within each spectrum use category.
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1. Four Steps of Spectrum Management Regimes assessment for a specified 
set of services

A spectrum management regime comprises four dimensions that have to be successively 
analysed in what is a logical order, although iterations might be implied. The concepts and 
alternative approaches must be explored at the following levels:

A. Allocation of Frequencies to services: Harmonisation or neutrality?
B. Technology: Standards or neutrality?

C. Usage Rights Definition: Exclusive, eased or collective?
D. Assignment Modes: Auctions/Trading, Administrative, Hybrid?

We will successively examine the above issues and alternatives.

Step 1: Allocation of frequencies: Service harmonisation or service neutrality? 

Definitions
Harmonisation is intended as allocating a frequency band or set of frequency bands for a 
service application or category of services. It consists in defining measures at international 
(ITU), regional (Europe, America, Asia), and national levels and poses limitations on service 
neutrality. It is to be noted the term “service” is not understood the same way in the EU, 
where a service is to be defined independent of the supporting technology/platform (platform 
neutrality), and the ITU, where services are associated with platforms. Harmonisation usually 
has a dynamic dimension, involving making sure spectrum in the same frequencies is released 
in due time on enough markets.
There can be harmonised bands where justified, and non-harmonised bands elsewhere in the 
spectrum. This leads to a distinction between possible situations: no harmonisation all across 
the spectrum (or commercial spectrum) and harmonisation for distinct wireless services sets 
(“clusters”), of a combination of both. The primary imperative in this area is interference 
management requirements.

Let us now look at the criteria decision-makers can resort to when going through the four 
steps constitutive of spectrum policy choices.

On the two issues of harmonisation and standardisation, it is to be noted the existing literature 
provides neither positive nor negative compelling evidence on their overall necessity and 
superiority to non-harmonisation and non-standardisation. Moreover, the existing literature 
does not provide either a locally applicable toolbox of criteria to make easily the proper 
choices. The evidence itself is not yet conclusive. For instance, in the very popular area of 
mobile communications services, the jury is still out on the outcome of the confrontation 
between the GSM-UMTS standardisation line of action in Europe and the agnostic approach 
adopted by the U.S. and Korea.

Industry associations, however, at least in Europe, have taken a contrarian view on service 
and technology neutrality in mobile services, and emphasised the benefits of harmonisation 
and standardisation in two recent studies (GSMA and UMTS Forum, 2006).
From this perspective, the critical questions to be answered when making choices of 
harmonisation versus non-harmonisation, and of standardisation versus non-standardisation, 
consist in the practical, future-oriented evaluation of two categories of factors. In short, the 
general trade-offs in matters of spectrum harmonisation and wireless technology 
standardisation are as follows.
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Harmonisation or Service Neutrality? Impact assessment
On the two issues of harmonisation and standardisation, it is to be noted the existing literature
provides neither positive nor negative compelling evidence on their overall necessity and
superiority to non-harmonisation and non-standardisation. Moreover, the existing literature
does not provide either a locally applicable toolbox of criteria to make easily the proper
choices. The evidence itself is not yet conclusive. For instance, in the very popular area of
mobile communications services, the jury is still out on the outcome of the confrontation
between the GSM-UMTS standardisation line of action in Europe and the agnostic approach
adopted by the U.S. and Korea.

Industry associations, however, at least in Europe, have taken a contrarian view on service
and technology neutrality in mobile services, and emphasised the benefits of harmonisation
and standardisation in two recent studies (GSMA and UMTS Forum, 2006).
Harmonisation is meant to minimise interferences, reduce cross-border coordination
requirements and ensure roaming facilities. The benefits for consumers result from the lower
network planning expenses and lower prices of devices. The costs of harmonisation are the  
inefficiency costs incurred from local or overall suboptimal usage of the spectrum resource,
administrative costs and slower innovation.

Harmonisation

 Reduces interferences

 Reduces cross-border coordination 
requirements

 Ensures roaming facilities and 
cross-border mobility

 Lower network planning costs and 
lower prices of devices. 

Neutrality

 No inefficiency costs incurred from 
local or overall suboptimal usage of 
the resource

 Open to innovation

 No administrative costs

In other words, the question to be answered by decision-makers is:

- How much does the lack of, or only partial, harmonisation (like in the case of GSM bands 
in Europe and the US) impact the cost of network equipment, terminals and services? 

This can be summarised in the following table:

Decision-making: Harmonisation costs and benefits

If the cost differential induced in a set of 
wireless applications by lack of 
harmonisation is low:                             =>                                  

Economies of scale apply to the whole 
industry, even a non-harmonised frequency 
bands regime

If the differential is high                        => Harmonisation must prevail

It then can be said:
Lemma 1: Harmonisation costs and benefits: if the cost differential induced at network gear 
and device levels by lack of harmonisation is low, economies of scale apply to the whole 
industry, even in a non-harmonised frequency bands regime. If the differential is high, 
harmonisation must prevail. 
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Step 2: Technology: Standardisation or Neutrality

Definitions
Standardisation is intended as designating a technology or set of technologies to provide a 
category of service. It aims to ensure that the equipment used meets the technical 
requirements specified in technical product standards, or specifications, in order to provide 
market advantage in terms of better coexistence or interoperability, cross-border roaming, 
economies of scale, etc. Standards can be determined by public bodies such as ETSI, or the 
market (industry-led), and then mandated by regulation or not. It is assumed that 
standardisation can only reasonably occur in a harmonised context.

For reasons of clarity, it is important to draw this distinction between harmonisation and 
standardisation. Harmonisation of frequency bands, is an option at frequency allocation level, 
standardisation takes place at technology level. There can be harmonisation with, or without, 
standardisation. There are obvious relationships between the two, as technical standards have 
to cope with the physical qualities of frequencies. Yet harmonisation and standardisation do 
not necessarily go hand in hand. Various technical standards, or even non-standardised 
technologies, can possibly be used in harmonised bands.

Impact assessment
It is generally accepted that there is a direct negative relation between production scale and 
the costs of manufactured products. Standardisation leading to an increase in scale is intended 
to lower the costs. The argument against (costs of-) standardisation (government or even 
industry-led) is that it creates a lock-in, which slows or even precludes the introduction of 
innovative, unexpected and un-expectable technologies. The risk is then that the industry is 
stuck with inferior technology. At the highest conceptual level, dynamic efficiency must 
prevail upon static considerations: innovation being by essence largely unpredictable, 
government-led standardisation would have to be avoided and industry-led standardisation to 
be carefully monitored to avoid the establishment of barriers to entry. Eventually, the trade-
off is between lower costs made possible by economies of scale on the plus side and potential 
barriers to entry for innovative new technologies on the minus side. 

Standardisation

 Larger production scale

 =>Lower the costs

 Adaptive search for best technology 
time and investment consuming

Technology Neutrality

 No obstacle to introduction of 
innovative, unexpected and un-
expectable technologies

 No risk to be stuck with inferior 
technology

Lemma 2: Rate of technical progress and standardisation:
If it can be safely assumed that technical progress for network equipments and terminals in a 
significant period under consideration (10-15 years) can be anticipated, or accommodated 
within designated standards or standard categories, the benefits of standardisation apply. If 
too much uncertainty regarding future technologies exists, or if a careful examination of 
developments in the labs leads us to assume there is a risk of major disruptive changes, 
avoiding standardisation is the safe bet. Game theory or probabilities can be of use in the 
decision-making process.
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The question about standardisation is: how much is lost in terms of extra costs for consumers 
if terminals have to combine two or more standards? Is our grasp of the technological 
paradigm in wireless for the next 10-15 years strong enough to aim at the benefits of 
standardisation, or is there a risk we might miss valuable opportunities, like those offered for 
instance by sharing, collective use and DFS, and in what timeframe?

In total, the trade-off is between, on the plus side, lower costs made possible by economies of 
scale, on the minus side, potential barriers to entry for innovative new technologies.

Step 3: Usage rights options

Definitions
In the spectrum context, the following categories of usage rights can be defined:
There can be:

- Exclusive property rights (without easements)
- Property rights with easements: they make provisions for sharing, overlay, underlay, and 

Dynamic Frequency Selection (DFS). DFS can be intended in a restrictive sense as the
possibility of shifting between a set of predetermined harmonised bands, or, more 
extensively, as the possibility of shifting across large areas of the spectrum. It is 
compatible with all non-exclusive property based regimes. The SPORT VIEWS project 
has examined the potential interest of introducing reasoned easements. This perspective of 
disaggregating property rights to benefit from technology evolution has been extensively 
explored by Martin Cave3.

Collective use, the third type of usage rights, became popular as “commons” in the late 
nineties with the advent of WiFi and was promoted as a far-reaching, future-oriented model. 
The possible extent of collective use and, conversely, of property rights, was extensively 
explored in a recent EU Study.4

 Assessment of usage rights

Exclusive property rights
Property rights, in the area of spectrum, are favourably described as fostering efficient use, 
allowing more players to access the resource, and, when combined with trading, introduce an 
element of smooth and efficient neutrality in accordance with economic optimality criteria. 
Many advocate that they must be exclusive (without easements), to confer the licensees the 
benefit of a “clean spectrum”, free of interferences.

The costs and potential risks include the creation of entry barriers in access to non-replicable 
resources, fragmentation, hoarding, pre-emption, market dominance, foreclosure of new 
entrants, in a context of vertical and horizontal integration, thus creating a potentially harmful 
situation with no remedies. 

                                               
3 Cave M., New spectrum-using technologies and the future of spectrum management: a European policy perspective, 
OFCOM May 2006.
4 Legal, economic and technical aspects of collective use of spectrum in the European Community, Final Report by Mott 
MacDonald Ltd, Aegis Systems Limited, IDATE, Indepen Ltd and Wik Consult

IP/A/ITRE/WS/2008-03 Page 22 of 35 PE 404.894



PLUS Side

 Fostering efficient use

 Clear responsibilities in 
interference management

 Allowing more actors to have 
access to the resource

 With trading, introduce smooth 
and efficient neutrality 

MINUS Side

 Entry barriers in access to non-
replicable resources, 

 Fragmentation

 Hoarding, pre-emption, market 
dominance, foreclosure of new 
entrants, in a context of vertical and 
horizontal integration

Looking at exclusive property rights assigned through market mechanisms, whatever the 
harmonisation and standardisation context, many question their ability to foster competition 
and efficiency in spectrum usage on the grounds that strategic use and significant market 
power lurk around the corner. They dispute the view held by the FCC and OFCOM that, 
should Significant Market Power situations arise, they could be dealt with through standard 
generic competition monitoring rules and procedures. They argue exclusive property rights on 
limited resources intrinsically build up to barriers to entry and have a negative impact on 
neutrality.  

An interpretation of the obligations formally or informally imposed on operators by regulators 
to subcontract part of their capacity to MVNOs is precisely that they have had to mitigate the 
exclusive character of the licenses by imposing or inducing some kind of sharing.

Property rights with easements

The introduction of easements would be justified by recent advances in low power and 
dynamic frequency selection (DFS), also called dynamic spectrum access networks 
(DySpaN), They have led some to think that spectrum efficiency would be increased by 
easements permitting sharing, overlay, underlay, without harmful interference. Conditions 
might also be attached to usage rights pursuant to objectives democratically set by policy 
makers.

PLUS Side

 Recent advances in low power and 
dynamic frequency selection (DFS, 
DySpaN), permitting Sharing, Overlay 
-vertical, Underlay – horizontal, 
without harmful interference

MINUS Side

 Non-clean spectrum. 
Interferences to be managed

Collective use
Collective use refers to access to license-exempt bands, an “etiquette” limiting, but not 
preventing interferences.

The pluses and minuses of Collective use are summarised in the table below:
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PLUS Side

 Low entry barriers

 Quickly addresses niche 
applications

 Certainty of obtaining access

 Less demand for licensed 
spectrum

 Innovation (anti-monopoly)

 Public infrastructure

 Freedom of speech/cultural 
diversity

 Light licensing

 Private commons, Experimental 
commons

MINUS Side

 Technical restrictions and higher 
risk of interference

 Risk that the complexity and cost of 
devices will be increased

The EU study on collective use presents an up-to-date assessment of the potential extent of 
this category of usage rights.5

Deciding on spectrum usage rights
In deciding on the nature of spectrum usage rights, successive stages have to be considered. 
The first is the maximum extension of collective use, which is in harmony with the public 
good nature of spectrum. Second is the reality and feasibility of “flexible” technologies 
justifying easements in the property rights category, and possibly collective use. This has to 
be assessed on a “best knowledge” basis. Third is the relevance and institutional acceptability 
of the property-rights framework in the radio frequency spectrum area. It actually confronts 
decisions-makers with difficult social and political choices, very much related to the general 
institutional setting and mood in each country: the extension of property-rights meets less 
resistance in the UK and U.S. than in other countries. 

Step 4: Assignment modes of spectrum usage rights 

Definitions
There are two main categories of usage right assignment modes:

 Comparative administrative procedures, which include:
- Pure administrative licensing procedures. It is to be noted Administered 

procedures can involve a financial fee (beyond administrative costs recovery) 
in the form of incentive pricing. This remains within the category of 
administrative control.

                                               
5 Study on Legal, economic and technical aspects of collective use of spectrum in the European Community by Mott 
MacDonald Ltd, Aegis Systems Limited, IDATE, Indepen Ltd and Wik Consult
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- Hybrid modes, such as administrative procedures with a bidding price as part 
of a weighted multi-criterion formula. They can, for instance, put together the 
contribution to local and regional broadband development and a financial 
element. There is a price component, but the licence-issuing procedure remains 
under administrative control.

 Auctions resulting in exclusive property rights, which represent the quintessential 
market solution for the assignment of spectrum usage rights. Trading is a complement 
to this approach for secondary markets.

Impact assessment of spectrum assignment modes

a. Administrative assignment procedures/hybrid procedures
Regulators have made significant efforts over the last decade to keep up with market 
changes and innovations. Some contend, however, that administrative methods might 
have reached a limit and that the situation and inconsistencies in spectrum 
management regimes actually hinder the deployment of new technologies. Advocates 
of administered neutrality, intended as neutrality achieved within an administered 
setting, argue that the complexity of spectrum usage, namely the prevention of 
interferences, demands strong control mechanisms. They add that even if it represents 
some costs, those are smaller than those induced by the multiplication of conflicts and 
litigations that would occur in their absence. There should be a trade-off between the 
costs induced by sub-optimal administrative procedures and the technical monitoring, 
adjustment costs and litigation costs they help avoid.

Hybrid procedures (administrative with bidding as a criterion among others) have the 
positive effect of combining:

- Welfare considerations
- Domestic and international security concerns

- Preserving national or regional champions to a certain degree
- Capturing rents (possibly by maintaining them?).

Some governments, not all, are willing to implement this set of criteria and design 
their procedures accordingly. Others favour a more radical market approach across the 
board. 

b. Auctions/trading

Whether market mechanisms in the form of auctions and trading can bring 
competition and efficiency in spectrum usage is hotly debated. Some agencies are 
optimistic that competition will take place. The pro-market line of reasoning taken by 
the FCC Task Force 2002 report and the Radio Agency Martin Cave 2002 reports 
refer to the respectable consideration that the introduction of market mechanisms 
optimises the usage of spectrum, as of any other resource. It would basically seem that 
the same holds for the policy orientations upheld by the European Commission: what 
they propose, not without merit, is an extension to spectrum of the general internal 
market principles, which are the backbone of the EU economic propositions.  As for 
trading, it is usually thought of as a way either to correct initial flaws in allocation or 
assignment, or to allow for changes over time.
The table below summarises the overall alternatives arranged in a 4-step decision tree 
designing nine spectrum management regimes:
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2. Nine spectrum management regimes: 

STEP 1

Frequency 
Allocation: 
Harmonisation Or 
Not

STEP 2

Technologies 
Standardisation or 
not

STEP 3

Usage rights

STEP 4

Spectrum 
assignment mode

Spectrum Management 
Regime #

Property 
rights: 
Exclusive

1a Standard Command 
and Control (CC) 
1b Technology 
Control/Property rights 
(PR) Market

Property 
rights: with 
Easements

a/ Administrative 
Assignment 
Procedure/Hybrid
b/ 
Auctions/Trading

2a Mitigated CC with 
easements
2b Technical CC+ 
Mitigated Market

Standardisation

(no technology
neutrality)

Collective 
use

License-exempt 3 CC Collective

Property 
rights: 
Exclusive

4a Technology neutrality 
in CC context
4b Harmonised 
Frequencies/Neutrality in 
usage rights

Property 
rights: with 
Easements

a/Administrative 
Assignment 
Procedure/Hybrid
b/ 
Auctions/Trading 5a Controlled neutrality

5b Harmonised neutrality 
Plus

Harmonised 
spectrum

(no service 
neutrality)

Collective 
use

License-exempt 6 Standard 'Commons' 
Regime

Property 
rights: 
Exclusive

7a Administered 
Neutrality
7b Pure market regime: 
libertarian

Property 
rights: with 
Easements

a/Administrative 
Assignment 
Procedure/Hybrid
b/ 
Auctions/Trading

8a Technology 
Neutrality/Administered 
semi-PR Market
8b Mitigated Market 
regime: semi-libertarian

Service neutrality

NO 
Harmonisation

Technology 
Neutrality

NO Standardisation

Collective
use

License-exempt 9 California Dream
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The standard trilogy is present in this table: We recognise regime 1a as the traditional 
Command and Control model. Regime 7b qualifies as a full property-based market regime: 
one single market process combining flexible frequency allocation and technical choice. 
Regime 6 is the “commons” model.
What this table illustrates, however, is a diversity of regimes broader that usually exposed. 
Before looking into the grounds on which each of these regimes could be pragmatically 
justified, let us provide some brief descriptions. Regime 1b, for instance, combines a hybrid 
of command and control at a frequency allocation and technology level, and auctions for 
property rights assignment. Harmonisation (at allocation level) is thus compatible with some 
degree of market mechanisms, at assignment level, as seen in the UMTS case in Europe. This 
represents some kind of limited neutrality: sticking to harmonised allocation at an upper level, 
with market at assignment level. It could be said to fall into a category of “harmonised 
neutrality.”

Hybridisation can also occur between comparative administrative procedures and auctions, as 
in regime 4a Technology neutrality in Command and Control context exemplified by the 2006 
“WiMAX” authorisation procedure in France. It combined qualitative elements submitted to 
administrative evaluation, like the contribution to regional development, with financial bids. 
It can also be presented as auctions with room for negotiations and mediation by the 
regulator. As the regulator retains the upper hand in the mix of criteria, we consider it to fall, 
as a variant, into the administrative procedures category, rather than the auctions category.
Regime 5b Harmonised neutrality Plus seems like an interesting combination of harmonised 
frequencies, technical neutrality, and easements on property rights acquired through auctions, 
thus accommodating some of operators’ preferences, as well as possibilities of sharing and 
dynamic frequency selection.
Not all regimes are representative of realistic alternatives, but homage should be paid to 
regime 9 California Dream, which embodies the vision of a vast radio spectrum commons, 
supposing that the technologies exist to support it.

We have shown that neutrality and efficiency in spectrum management has to be considered 
at various levels and can be combined in a variety of ways. Let us now expose the iteration of 
pragmatic considerations at four levels of analysis leading to the choice of a spectrum regime, 
or, more precisely to spectrum regimes in defined wireless areas.

It is too early to provide a fact-based assessment of each of the nine spectrum regimes 
presented. It is also true that agencies in charge of spectrum, tend to adopt a careful and 
progressive approach to changes in management methods; the road to a competitive spectrum 
market is more evolutionary than revolutionary. 

The specifications and restrictions attached to the frequency usage plan are progressively 
softened or lifted, and possibly changed into an orientation framework. In this sense, the 
variety of spectrum regimes presented in this paper can provide a map on which an 
evolutionary path from one spectrum regime to another may be traced, alongside evolutions 
in wireless technologies and spectrum usage. The actual implementation of cognitive radio, 
dynamic frequency selection, for instance, could warrant an extension of easements over time.
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Given the strong interaction of decisions on frequency bands, service applications, and 
technology assessments, which constitutes the basic foundation of the choice of a spectrum 
management regime, it is advisable to operate those choices for relevant sets of bands, 
services, and technology areas, which we call wireless clusters6. 
Such clusters would include, for instance, mobile voice and television, fixed wireless access, 
professional mobile radio, collective use, public safety, etc.7 In this perspective, some 
wireless clusters would go through transitions over time from one spectrum regime to 
another, in order to implement changes required by demonstrated positive technological 
changes. Instead of a war of doctrines between command and control, market and commons, 
we could have, when required for a cluster of wireless services, an evolutionary process over 
time between progressive spectrum regimes.

                                               
6 SPORT VIEWS Study Report  May 2007, www.sportviews.org
7 Ibid.
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Answers to the written questions posed after the workshop

1. Under which conditions could the allocation of a band on a service neutral basis be 
justified? 

Whenever no defined services are required by binding international rules, the public interest, 
or the consumer interest require otherwise. Service neutrality is expected to be conducive to 
the creation of innovative services. However, due to the density of justifiably harmonised 
spectrum uses under 3 GHz and even 5GHz, only a small proportion of bands in this range 
will be eligible for service neutrality.

2. Which bands could be candidate for service neutrality?
As exemplified in the UK, 6 GHz of bands (in the 10 GHz, 28 GHz, 32 GHz and 40 GHz) 
could be awarded on a service neutral basis, as an incentive to experiment and launch new 
innovative services and technologies, which could alleviate the limitations encountered in the 
lower frequencies. The licenses for smaller bands under 3 GHz could also be awarded with 
minimal constraints on services.

3. Under which conditions non-technological neutrality (specific standards) should be 
imposed?

There is a static dimension and a dynamic dimension to the question.
Static dimension: How much is lost in terms of extra costs for consumers if a plurality of 
devices exist, or if terminals have to combine two or more standards? This data can be 
obtained from existing industry and ETSI sources.

Dynamic dimension: The trade-off is between lower costs in case of standardisation made 
possible by economies of scale on the plus side and potential barriers to entry for innovative 
new technologies on the minus side. 

Standardisation

 Larger production scale

 =>Lower the costs as compared to 
plurality of standards

 Adaptive search for best technology 
time and investment consuming

Technology Neutrality

 No obstacle to introduction of 
innovative, unexpected and un-
expectable technologies

 No risk to be stuck with inferior 
technology

If it can be safely assumed that technical progress for network equipments and terminals in a 
significant period under consideration (10-15 years) can be anticipated, or accommodated 
within designated standards or standard categories, the benefits of standardisation apply. If 
too much uncertainty regarding future technologies exists, or if a careful examination of 
developments in the labs leads us to assume there is a risk of major disruptive changes, 
avoiding standardisation is the safe choice. ETSI and other experts should be consulted to 
provide “best knowledge” conclusions.
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4. What is preferable for achieving flexibility: individual authorisations with easement 
conditions or general authorisations?

General authorisations or light licensing would apply only to short-range devices, with 
spectrum users being put in charge of interference prevention and management. 
Easements possibilities should, in my opinion, be introduced in all licenses awarded from 
now on, under conditions of prevention of interferences, to allow for the future developments 
of overlay, underlay and cognitive radio technologies, in order to increase spectrum efficiency 
without harming usage rights holders.

5. Which regulatory principles should the strategic planning and harmonisation 
(roadmap) of radio spectrum in the Community follow?

 Determine the extent and evolution of public spectrum use, and put in place at EU level 
tools to improve its effectiveness.

 Go forward with cluster of services/WAPECS approach, and list exhaustively the 
coherent sets of services to be considered for application of consistent spectrum 
management regimes across the EU.

 Conduct for each cluster/WAPECS an impact assessment of alternative regimes, as 
defined by the combined answers to the 4 questions:
a) Allocation of Frequencies to services: Harmonisation or neutrality?
b) Technology: Standards or neutrality?
c) Usage Rights Definition: Exclusive, eased or collective?
d) Assignment Modes: Auctions/Trading, Administrative, Hybrid?

 Apply to each cluster of services/WAPECS the most adequate spectrum management 
regime, based on a rigorous impact assessment, in order to:
a) Maximise spectrum efficiency
b) Bring the benefits to European consumers
c) Facilitate access to spectrum and keep tab on the anti-competitive impacts of licences 

as barriers to entry 
d) Fight market distortions originating from incoherent assignment modes across the EU.

6. How to decide on spectrum allocation in a transparent and efficient way? At what 
level should the EP intervene in spectrum policy? Does spectrum harmonisation 
have a political dimension?

The EP should be the driving force in operating the distinctions of a political nature between:
a. Public uses

b. Commercial uses
The EP should sort out the range of options open for member states for spectrum uses with 
both commercial and public interest dimensions (broadcasting).
The EP should intervene in spectrum policy to promote flexibility by facilitating access to 
spectrum in a coherent way, bring to the consumers the benefits of continent-wide services 
(including by imposing adequate obligations to operators), remedy market distortions on a 
large scale due to incoherent assignment procedures.
The EP should engage, jointly with the Commission, in the definition of rules to establish a 
neutral, level playing field, for future converging communications services combining fixed 
and wireless technologies and services. Spectrum policy should be fully integrated in all 
aspects of communications services policy.
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7. What more could be done to ensure the effective coordination of Community 
interests in international organisations?

Based on the coordinated approach to spectrum among member states achieved through the 
roadmap described above, the Commission should be in a much better position to express the 
Community  views in international organisations.
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The Coming Revolution in Radio Spectrum Uses
Observations on a workshop on spectrum management for the EU, held at the European 
Parliament on 01 April 2008, which raised some key questions, discussed below

1. Why we are at a turning point – a new vision for Europe
New economic forces are driving our needs to use the radio spectrum far more. Our 
dependence on mobile communications in the EU, and on other forms of radio-based e-
communications has risen to levels unimaginable even a decade ago. 
Ten years ago, cellular mobile as a mass-market technology was just taking off. Our uses for 
spectrum in everyday life were at a much lower level – radio and TV broadcasts mainly. We 
were far from almost total dependence in working and socialising.  Today we see the need for 
spectrum for many more everyday activities – which will grow to be even more tomorrow –
eg RFID in logistics networks and in health, WiFi networks in the consumer market in the 
home and metropolitan areas, WiMAX networks serving rural areas. On the social front, for 
example, to care for our growing elderly population we will need to expand sheltered housing. 
Probably that will need surveillance from shared monitoring and this form of ‘tele-care’ could 
be over a radio link - far faster to install and much cheaper than optic fibre. At the level of the 
European enterprise, use of widespread mobile technologies increases productivity – some 
studies indicate this to be as much as 6%8, which should accelerate the EU economy over the 
next decade, especially as mobile Internet access takes off with broadband services.

Interestingly it is just at this time that new media technologies will enable much less 
bandwidth to be used for terrestrial digital TV. Ofcom in the UK notes that the latest digital 
transmission technology used with the MPEG-4 video standard is highly efficient9 in 
spectrum terms. The net effect for the UK is a potential release up to 75% of the current 
analogue TV UHF spectrum to carry today’s analogue broadcasts channels as HDTV. 
Moreover, our traditional reliance on terrestrial TV, be it digital or analogue, public service 
and entertainment programming is now changing radically. Increasingly, EU viewers receive 
broadcast channels and interactive TV access through a cable (optic fibre or coax) or digital 
satellite services – for instance up to 80% of households have cable TV  in the Benelux 
countries. Also Europeans everywhere are just starting to use the Internet for web-TV to 
watch in real-time, or for viewing programmes they have missed. Broadcasters such as the 
BBC are finding this to be a growing demand. Will the future be time–differed TV, for 
convenience, over the Web? So a broadband (radio) connection to the Web may be the future 
TV channel for many Europeans. How much spectrum will be needed for broadcast TV? Note 
that the programme content, production and postproduction industries will be left intact by 
this change in distribution method. In fact they could expand as Web-TV stations expand, 
increasing the avenues for free speech enormously.

                                               
8 For a more general exposition on the economic impacts please see reports from the website  
www.digitaldividend.eu
9 Ofcom Statement, 03 April 2008, Digital Television: Enabling New Services, Facilitating efficiency on DTT  -
in the UK MPEG-4 and DVB-T2 technologies could be introduced to enable carriage of three High Definition 
(or up to 15 standard definition (SD)) sized services from 2009 and a fourth service from 2012.
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2. The question of interference for future digital services – is this a red herring?
Much discussion today is over the susceptibility of the digital broadcast channels to any form 
of interference, even from communications in other frequency bands, due to the spread of the 
an interfering signal outside its central frequency (its ‘skirts’) and to its attenuated periodic 
repetitions (its ’harmonics’). This is said to rule out the re-use of the separating bands, or 
guard bands, isolating TV channels and also to separate other spectrum users. But this is a 
moving target – the technology for transmission is continually improving so the interference 
experienced will tend to reduce. Moreover discrimination between the desired signals and an 
interfering one is also likely to continually improve with the move to the digital domain. Also, 
the cost of doing this on a large scale comes down very quickly – for instance for far better 
filtering and signal processing in a handset. Thus generally, use of the ‘white spaces’ between
channels is likely to become a viable proposition for new e-communications technologies.
Interference issues are also used as an argument to discourage the introduction of neutrality in 
service and technology types. Again, the effective operational separation of different uses of 
the spectrum is a moving target. To state interference phenomena categorically rule out 
diversity in uses of spectrum is to ignore advances in technology.
A further interesting question here is the amount of spectrum that must be given to 
broadcasting in the event of the move to digital. The broadcast industry claims it needs to 
offer far more channels, as an incentive to viewers to switch from analogue. But should it be 
four times to six times the number of channels? This is quite arbitrary. The digital dividend 
could be far better used for various forms of e-communications and new applications, and still 
give room for a reasonable extension in the number of channels. 

3. The question of the place of Europe and the Commission – how does the EU fit in 
to the spectrum regulation process?

We may expect an expansion in the technologies and services in use for in e-communications 
across the EU. So the case for an EU-level management of spectrum becomes ever stronger10. 
At the moment we have national fiefdoms in market terms,  with different prices as we cross 
borders, different technical bases, such as numbering systems, and of course quite different 
frequency allocations. The result is often a market distortion, for instance the development of 
significant market power in pricing for mobile roaming.  Such conditions are the 
consequences of an ad hoc development of spectrum usages under local market and political 
forces - cultural or social objectives may take second place in reality. As spectrum use 
becomes more critical to our economy, a pragmatic, useful level of harmonisation of the 
regulatory principles and certain assignments becomes far more attractive, especially to 
launch new types of network that can benefit from economies of scale. The case for EU–wide 
commonality on pricing, freedoms on technologies and services and on the underlying 
infrastructure characteristics such as numbering systems grows in strength. This implies a 
central facilitating role for an EC level spectrum regulator, to co-ordinate regulators in the 27 
Member States on the most important spectrum issues. The current arrangement protects the 
status quo – the market position of the incumbent players – while not meeting the needs for 
progressing European objectives in the international fora for spectrum management, be it at 
global or regional level.
                                               
10 All the questions here have been considered in more detail in the report for the European Parliament, 
PE393.521, A common European Spectrum Policy, Barriers and Prospects, FWC-2006-087/Lot 2/C1/SC3, Ref 
IP/A/ITRE/ST/2007-04
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4. Conclusions 
Effectively there seems to be a relation between economic growth and radio-based e-
communications, ie the amount of spectrum given to e-communications. Thus the economic 
importance of the spectrum to all of Europe must be considered far more.  But the market 
distortion – the high cost of spectrum in the tussle between the broadcasters (who have little 
funds and claim social need) and the mobile industry (who in comparison sometimes pay 
enormous prices, as in certain 3G auctions) has obscured the need for spectrum to be as cheap 
and efficiently allocated as possible, to enable innovation by start-ups and roll-out of low cost 
services for all citizens across the EU.

In terms of innovation in new technologies, and the introduction and exploitation of novel 
radio based services, we have to ask - will the EU be a leader or follower, importing 
technologies and services innovations from Asia and the USA? Will we lose the global lead 
we built up with GSM? Questions of how to decide on spectrum allocations and usage should 
thus be a mix of both social and economic factors, but with economic importance taking its 
full share.
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