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1 Introduction 

I intend to share some thoughts about different approaches to spectrum management based on 40 

years of experience. This began in a very traditional environment with the national telecom operator 

within government (although it was soon to move away), with no commercial radio broadcasting, no 

cellular radio and all decisions taken behind closed doors. It ended a few months ago when I retired 

from the UK’s Office of Communications – Ofcom – a converged regulator independent of 

Government operating one of the most liberal spectrum management regimes in the world. 

2 Why? 

My first question is “Why?” -  why do we manage spectrum? The usual answer involves the control 

of interference. We need to avoid harmful interference between users. We also need to give some 

certainty and hence confidence to users, operators and manufacturers. It may also help to provide a 

degree of international harmonisation to minimise interference risks, provide larger equipment 

markets and to provide for international operability or roaming. Indeed the original international 

agreements over 100 years ago were focussed on this latter requirement in the field of maritime 

radio – distress calls etc. Now international roaming is a high priority for cellular radio but 

international spectrum harmonisation it still is a prime requirement for maritime, aeronautical and 

several other services including most satellite services.  International harmonisation is most clearly 

demonstrated in the aeronautical sector and the broadcasting sector, in which the tuning range of 

televisions, and particularly radios, is standardised over virtually the whole world. 

But my question about the “Why?” of spectrum management was intended to go beyond these 

fundamental reasons. Traditionally, the allocation of frequency bands to the various radio services 

such as fixed, mobile, navigation, broadcasting, and the division of spectrum between government 

use, such as defence, and the more commercial world of telecommunications, was a given. This was 

a fairly static situation with few changes from year-to-year or even from decade-to-decade. If you 

examine international and national frequency allocation tables over a long period of time you will 

not find many changes. Most broadcasting, maritime, aeronautical and defence allocations in Europe 

and much of the rest of the world have remained unchanged since the late 1940s. Only in the last 5-

10 years have there been any significant changes and then only in relatively small parts of the 

spectrum. The assignment of frequencies has traditionally been on a first-come, first-served basis 

with each assignment planned to avoid interference to and from existing users. This approach works 

well as long as there is space in the spectrum to accommodate all new users. But when this is no 
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longer the case, or when a completely new radio application is developed, it is an inadequate 

approach. 

Hence the question: “Why?”. What is the policy objective of spectrum management? Is it simply to 

keep accommodating increasing demand? Is it to accommodate a new service? Is it to increase 

competition between operators (for example as with cellular services) or provide more choice for 

users (such as in broadcasting)? Or is it to maximise revenue for the state from licence fees or to 

maximise the overall economic benefit for the country? These questions should be considered 

before deciding on the right approach to spectrum management. 

3 Early examples 

3.1 Commercial radio 

Let me give you some examples to illustrate the point. When I first started work in 1969 we had no 

commercial radio in the UK. The BBC had a monopoly, and we were fighting off-shore pirates which 

were broadcasting pop music supported by advertising.  

We came under enormous pressure to authorise commercial radio services but the government’s 

policy was to refuse and we spent a lot of time showing how it was impossible, using strict criteria 

for frequency planning, to find any frequencies within the AM or FM broadcasting bands. Within a 

year, there was a change of government and public opinion was strongly in favour of new breed of 

radio services catering predominantly for a young audience. We found that with careful planning 

and a more pragmatic and detailed approach to frequency management we could find suitable 

frequencies for commercial radio, at MF and particularly at VHF. This is a clear example of spectrum 

management being influenced directly by a government policy objective. 

3.2 Cellular radio expansion and competition 

Another example, from a later date but still many years ago, concerns cellular radio. In the UK, and 

several other European countries, the original cellular spectrum at 900 MHz was in a band 

predominantly reserved for military use. The growth in the number of users was greater than 

anyone had predicted and expanding the spectrum available at 900 MHz was a high priority.  

Later, following the success of cellular radio, the government in the UK wanted to introduce more 

competition in cellular radio. The UK had two successful cellular operators which had started with 

analogue services and were moving to digital. Their service offerings in terms of coverage, prices etc, 

were almost identical. It was argued therefore by the telecoms regulator that competition was not 
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bringing the expected benefits to mobile users. There was no doubt however that competition had 

led to a more rapid roll-out of services to much of the country. There was also a strong pressure 

from potential new operators, including at least one which had failed to get a one of the original two 

licences.  

As an aside, it is interesting to look back on this period. I recall one of the operators having a target 

of the “200” mobile phone – ie 200 gms weight, 200 cc volume, and 200 hours battery life – on 

standby! I also recall hearing how difficult it would be to have a dual-band handset. My current all-

singing, all dancing phone is quite heavy at 133 gms (but with camera, satnav, Internet access etc, 

etc), has a volume of a little over 60 cc, and a battery life so long that I forget to charge it! And it 

operates in at least 6 frequency bands.  

4 More recent policy trends 

Much more recently, the overall objective of spectrum management in the UK has shifted. The 

demand for spectrum continues to grow; the pace of technological change is getting faster; and the 

there is an ever-increasing variety of applications for radio systems. At the same time, existing 

commercial users – the incumbents – demand protection for their considerable investments; 

government users require continued access to spectrum for national security and public safety; and 

a vast range of other users from radio amateurs to radio astronomers present legitimate reasons for 

retaining the right to use their existing radio frequencies. 

All of these conflicting interests have led to the traditional approach being challenged. There is now 

general acceptance of the importance of the spectrum in supporting government and commercial 

functions and the overall impact on the national economy. The importance and hence value of 

spectrum has been recognised at the highest levels in government and industry. This has led to an 

overall policy objective of managing spectrum in the most efficient way – measured in economic 

terms, ie maximising economic benefit to the country. It has also led to major changes to incentivise 

users to use spectrum efficiently, to release surplus spectrum and for new users to pay a realistic 

price for access to spectrum. There has also been a major move towards making spectrum access 

more flexible to avoid regulation stifling innovation. All of this is a far cry in policy terms from the 

earlier first-come, first-served and highly regulated approach.  

In the UK, the legislation governing Ofcom refers to the need to make most efficient use of the 

spectrum in the interests of all who use it or wish to use it. Efficiency is generally understood in 

economic, rather than technical engineering terms, and hence the overall goal of maximising 

economic benefit to the country. 
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5 Why? – Objectives of spectrum management 

These examples have shown some of the reasons why we manage spectrum, beyond the basic 

reasons including avoidance of interference.  An incomplete list of possible answers to the question: 

“Why are we managing spectrum?” is as follows: 

a. Simply to meet demand for traditional applications 
b. To accommodate new services and applications 
c. To meet the needs of specific government policies such as in broadcasting 
d. To provide more competition in a specific sector 
e. To benefit industry, operators or users 
f. To maximise revenue 
g. To maximise overall benefit to the country (usually measure in economic terms) 

 

I would strongly encourage anyone, when dealing with a spectrum management challenge, to be 

clear about the policy objective. It is too easy to get involved in the detail and lose sight of the 

overall objective.  

6 How? – achieving those objectives 

Moving to the question: “How?”, let me first return to the examples I have already mentioned. 

6.1 Commercial radio 

I referred to the requirement to accommodate commercial radio in the UK, where we critically 

reviewed planning criteria and relaxed the conservative international standards. I should stress that 

this was not done lightly. We conducted laboratory tests on radio receivers to ensure that 

interference would not be a major problem and we maintained the internationally agreed rules for 

coordinating frequency assignments with neighbouring countries. We undertook more detailed 

frequency planning including the use of more detailed terrain maps. All of these steps enable us to 

squeeze more assignments into the limited frequency bands, and this process has continued ever 

since. 

6.2 Cellular expansion 

In the cellular radio example, we first obtained a lot more spectrum at 900 MHz, and over a 

gradually increasing percentage of the country, by persuading our colleagues in the defence ministry 

to allow spectrum sharing. This was done by negotiation, using material provided by one of the 

cellular operators to demonstrate the rapid growth in the number of subscribers, and their traffic 

volumes, with the resulting congestion. (I have to admit that it also helped that two of the directors 
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of one of the leading cellular companies had previously been involved in building and maintaining 

the principal defence communications network in the 900 MHz band and they knew that it was 

nearing the end of its useful life!) 

More generally, the defence spectrum in the UK has been one of the most important sources for 

new radio services during the last 10 – 15 years. Many hundreds of megahertz have been opened 

up, mainly by sharing rather than complete release, for many different mobile services including 

commercial operations and public safety, fixed wireless access and even digital radio broadcasting. 

6.3 Cellular competition 

When it came to providing more competition in the cellular market, one of our colleagues suggested 

that the industry would be able to produce cellphones using the GSM standard at higher frequencies 

than 900 MHz even though nothing like this had been contemplated anywhere else in the world. A 

search of the spectrum revealed that the 1800 MHz band, used for fixed links, was not heavily used. 

The national telecom operator used this band for spurs from the main backbone network. The links 

used old analogue equipment which was due for replacement by modern digital equipment and in 

most cases the new links could operate at much higher frequency bands. As the operator was 

interested in obtaining more cellular spectrum itself, it was persuaded to relinquish the band so it 

could be made available for new cellular operators. The decision as to which operator received a 

licence was made by a process generally known as a “beauty competition” in which each applicant 

had to present a case and these were judged by the regulator against pre-determined published 

criteria.  

These examples show “How” one can approach spectrum management in order to meet specific 

objectives. However those approaches are much less likely to be available now, especially in a 

country where the spectrum is all occupied or at least reserved for specific purposes. 

7 Spectrum reviews 

One has to start thinking about more radical approaches. I mentioned that most spectrum 

allocations had remained unchanged for decades. Many years ago, starting in the early 1980s, we 

introduced the idea of spectrum reviews. These have taken various forms with varying degrees of 

success but essentially they involve an examination of actual spectrum usage, and estimate of 

potential future developments and spectrum needs, concluding with recommendations for action. 

Their success depends on many factors. A degree of independence, where the reviewer has no 

vested interest in the existing users, is important but it is often difficult to find such a person with 
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sufficient knowledge of the subject. A high degree of authority is required to ensure questions about 

actual spectrum use are answered and to give weight to the resulting recommendations. A 

willingness by the interested parties to cooperate is absolutely essential. But perhaps most 

important is a commitment to implement the reviewer’s recommendations. I have seen many a 

review, both here and in other countries, consume a great deal of time and effort but eventually 

prove almost useless because the results have not been followed through. Two UK reviews – both by 

Prof. Martin Cave – show how recommendations can lead to real results and significant change. Both 

of these focussed on spectrum policy approaches rather than detailed audits of spectrum use. The 

first concentrated on policy approaches by the national regulator for mainly commercial use of the 

spectrum. The second looked at use of the spectrum by the public sector and covered mainly 

defence, aeronautical and maritime, and public safety sectors. These sectors account for almost half 

of the most valuable parts of the spectrum. 

8 Market forces 

In more general terms, the “How” question covers the whole range of approaches from the 

traditional – often referred to as “command and control” – to arguably the most radical approach 

referred to as “market forces”. The latter approach treats spectrum usage rights as tradable 

property with a monetary value based on its usefulness.  New licences can be made available by the 

regulator through auctions or by commercial transactions (trades) with existing users. Licences 

already issued, or unsuitable for release by auction, can be subject to a fee reflecting their value 

rather than simply to recover the administrative costs of issuing the licence. To maximise economic 

value and facilitate trading, licences are made as flexible as possible, with minimum constraints on 

technical parameters or the use to which the spectrum may be put. 

Ofcom’s overall framework of spectrum policy is based on this approach. In theory it applies to all 

radio services and the entire radio spectrum. In practice it is more suitable for terrestrial fixed and 

mobile radio services and for new spectrum releases and these are the main areas in which we have 

seen it used so far. One approach could be to restrict such an approach to these applications at least 

initially as these would appear to be the areas in which real benefits could be expected. In this way 

the regulator could learn from the experience and hopefully demonstrate real benefits before 

extending to other parts of the spectrum and other applications. It would also minimise the risk of a 

hostile reaction from other parts of the radio community – amateurs, satellite operators etc.  
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9 Theory versus practice 

Another aspect of the “How” of spectrum management concerns theory versus practice.  It can be 

very unwise to base spectrum management decisions on pure theory without looking at the real 

world.  

9.1 HF radar 

One example I can clearly recall dates back many years to my early days in broadcasting planning. 

The defence authorities built an enormous radar station in the east of the UK. This used HF 

frequencies to look over the horizon for potential threats. The operating frequencies extended 

above 30 MHz, overlapping with the intermediate frequency of VHF television receivers, and getting 

close to the VHF broadcasting frequencies themselves. There were no frequency planning standards 

to cover this situation so we embarked on a major field exercise to examine the risks of interference.  

This involved waiting for the television stations to close down, which they did at midnight in those 

distant days. We waited one hour then switched them back on. The radar was activated and a 

convoy of vehicles drove around a large area measuring the radar signals and looking at a variety of 

television sets for interference. We spent every night for three weeks, from midnight to about 4am, 

on these trials. One outcome was that we persuaded the Ministry of Defence to buy a lot of RF filters 

(many thousands I believe) to fit to domestic television sets that were within the service area of a 

local TV repeater that used VHF Channel 4. We found out later that although that was the proper 

channel for television viewers to use in that area, in fact very few did use it. The relay station had 

been built to overcome poor reception from the two distant main stations but everyone continued 

to use those main stations and the local television dealers did not even stock Channel 4 aerials! So it 

pays to look at the practice on the ground and not rely on theory. The end of the story by the way 

was that the radar station was never made to operate effectively. Modern over-the-horizon radars 

use UHF frequencies. The enormous site is now used for a powerful MF transmitter providing the 

BBC World Service to Europe, and all television broadcasting in the UK moved to the UHF band 

freeing the VHF broadcasting band for mobile radio and later digital radio broadcasting.  

9.2 Monitoring 

A very general example of providing a practical input to spectrum management concerns spectrum 

monitoring. Traditionally, with the emphasis on the lower frequency bands, spectrum monitoring 

was conducted using one or more fixed sites. These were supplemented by mobile monitoring 

vehicles to investigate specific problems. The emphasis then was on tracing interference and 

sometimes for licence compliance checks.  More recently, smaller remote unattended monitoring 
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stations have been used to measure spectrum occupancy. The most recent developments involving 

truly portable equipment with central recording of information have made it possible to record 

spectrum occupancy over a large range of frequencies and a large geographical area. We are seeing 

for the first time a fairly comprehensive picture of spectrum usage. It reveals a very large amount of 

valuable spectrum which is relatively lightly used, at least in some locations. Although these results 

need to be viewed with care, such information should enable the spectrum manager to make better 

use of the spectrum and enable potential users find new spectrum.   

 

10 Government use of spectrum 

As mentioned earlier, one area which has received a lot of attention in the UK is government use of 

spectrum. This accounts for about 50% of the useable spectrum. For many years the defence 

ministry has paid the equivalent of a licence fee for those parts of its spectrum that could readily be 

used for commercial fixed and mobile services. In accordance with an agreement by the 

Government, they have paid on a “comparable basis” to the commercial sector, leading to a 

considerable total sum each year. 

Despite this incentive, there have been few changes to the overall amount of defence spectrum. 

Where such spectrum has been opened up for commercial use, it has generally been on the basis of 

sharing with defence usage. Most of the major changes of this nature were achieved through 

negotiation with the defence ministry, and generally not in order to reduce the overall fee paid.  

Such changes have come about by engaging senior figures and explaining the importance of radio 

spectrum. Whatever the mechanism however, major changes in spectrum usage inevitably take time 

unless the frequency range in question is not being used to any great extent. 

Some countries influence changes by means of refarming funds, in which part of the income 

received from new licences is paid to the ministry to cover the costs of vacating spectrum, eg by 

moving to higher bands or purchasing more efficient equipment. 

The success achieved in opening defence spectrum in the UK has been the result of good 

cooperation between the spectrum regulator and the defence ministry. There is a strong and 

constructive working relationship between colleagues in both organisations. This is reinforced by 

both parties being relatively equal members of a high-level interdepartmental committee on 

spectrum. Although the creation of Ofcom changed that balance somewhat (as Ofcom is not a 

government body), several factors have helped maintain Ofcom’s influence. One is that Ofcom 
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represents all UK spectrum interests internationally, including defence. Another is the significant 

knowledge of defence spectrum use that has been gained over the years, some of which is now 

publicly available. 

However the main driver in the UK now is the Government’s acceptance of the recommendations of 

the Audit of Public Sector Spectrum Holdings conducted by Prof. Martin Cave. This extends the 

principal of applying market forces to public sector spectrum to all government departments. The 

defence ministry has embraced this approach by auditing its spectrum and making plans to release 

direct to the market a number of important frequency bands over the coming years. 

11 When? – the timescales of spectrum changes 

And finally: “When?”.  Making significant changes to spectrum usage can take a considerable time. I 

have known changes at the international level be associated with timescales of 15 or even 25 years.  

Even where there is a fair degree of consensus that changes are necessary, it can still take a long 

time to bring them to fruition, simply because of the vested interests of existing users. 

11.1 3G example 

One example will illustrate the point. The need for further mobile spectrum to cater for what we 

now know as “3G”cellular radio (the first digital systems being referred to “2G” following the initial 

analogue systems) was recognised in the late 1980s. As the requirement was for spectrum on a 

global scale eventually, the matter was put on the agenda of an ITU World Radio Conference in 

1992. That conference reached agreement – after a major struggle. However it was not until 2000 

that the first licences were issued by auction in the UK and a few years later before the first systems 

became operational. 

12 Factors involved 

12.1 Investment in equipment 

There are many factors determining the timescales for implementing spectrum policy changes. 

Existing users of the spectrum may have made major investments in equipment and infrastructure 

with the expectation of continued operation for a long time. Even where spectrum licences are 

renewable annually, there is generally an expectation of automatic renewal. In the UK, virtually all 

licences were issued on this basis in the past, but the current policy for new licences, especially 

where granted following an auction, is to issue licences for a long period, typically 15 years, with an 

expectation of rolling renewal, but with the ability to terminate at 5 years notice. Typical life 
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expectancy timescales for equipment has generally been taken to be about 7 years for private 

mobile systems, about 15 years for fixed infrastructure, and potentially more for other large 

investments such as major radar installations. Special considerations apply where there is a very 

large consumer base (eg in broadcasting).  Bands used for applications which have been made 

licence-exempt raise particular problems as there is generally no way to inform users, since by 

definition no licence records are held. 

12.2 Bilateral agreements 

As has already been illustrated, where international agreements are necessary timescales can be 

prolonged. Even bilateral agreements with a single neighbour can be a protracted business, unless 

there is good cooperation and both parties stand to gain something from a successful conclusion. 

We are fortunate in the UK to have four friendly countries as neighbours, all bound by the common 

principles and decisions of the European Union but even then it is not unusual for agreements to 

take more than one year to achieve. An attempt to reach formal agreement on the use of the old 

VHF TV Band III for mobile radio in the UK was started in the 1980s and good progress with France, 

Belgium and The Netherlands, but because the status of the mobile radio allocation in the UK is not 

on the same basis as that for broadcasting in Ireland, it was never possible to reach an agreement 

with that country. (These agreements have generally been superceded by the results of the ITU 

Regional Agreement made in 2006). 

12.3 International standards 

New allocations to cater for specific applications, such as new generations of cellular radio systems, 

need to proceed hand-in-hand with international agreement on standards. These too can take many 

years, especially if there are highly competitive battles between the proprietary interests of major 

manufacturers. 

12.4 Regional agreements 

Regional changes involve considerable timescales.  Where several major countries share a common 

goal, regional changes can be implemented within a few years, or even within a year in some cases. 

Experience has shown that as long as you have a few influential countries on your side, and take into 

account the views of others, changes can be made without a prolonged debate.  

One of the UK’s major achievements in Europe concerned the opening of the 1800 MHz band for 

digital cellular, mentioned previously. When the UK raised the idea in Europe there was not a single 

other country interested in following our lead. Without a European frequency allocation, the 
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standards body ETSI would not start work on a variant of the GSM standard suitable for 1800 MHz. 

We managed to persuade the other European countries that if and when they found themselves in 

the same position as the UK, ie unable to cope with the growth in demand for cellular at 900 MHz 

(partly caused in the UK by the 20 million plus population in the London area, a situation unique in 

Europe), then opening the 1800 MHz band would be the best option. On this basis, and on the 

understanding that no country needed to change its current use of that band for now, a Europe-

wide allocation was agreed. Many countries, not just in Europe, have now gone down that route. 

12.5 Global changes 

Timescales for reaching agreement at the global level can be, and often are, even more extensive. 

Simply reaching agreement to put the issue onto the agenda of a World Radio Conference of the ITU 

can take years. Once on the agenda, there is generally a 3-4 year period before the next WRC that is 

empowered to take action. However in controversial cases, a WRC may simply defer the issue to the 

next conference, thus incurring a further 3-4 year delay. Where truly global services are involved, 

such as aeronautical radar or HF broadcasting, bringing about changes can be even more difficult 

and may never come to fruition. The proposal by the UK, supported by Europe, at the 2007 WRC to 

extend HF broadcasting allocations failed completely. The bid for increased HF allocations by the UK 

and others can be traced back to at least the 1947 conference! 

12.6 Achieving results 

Achieving changes at the international level needs good forward planning, careful preparation 

backed by strong evidence of the need, and convincing arguments to show that change is feasible by 

protecting existing services or implementing an acceptable transition plan for those services. But in 

the end it is often down to international negotiation skills. 

13 Consultation 

Changes can be easier if the interested parties with your own country are properly consulted and 

involved in the process. Such interested parties may include licensees, end users (which may include 

the general public), manufacturers, government departments, potential new licensees and users, 

and in investors. The UK has seen a major shift over the years from spectrum decisions being taken 

behind closed doors to a total commitment to open consultation. This can be very effective. 

However it takes time and patience and very careful preparation. In a fully open system any new 

issues raised in the consultation may lead to the need for a further round. Hence it is important to 

make the initial consultation as comprehensive as possible. 
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Consultation can however increase the emphasis on conflicting interests and lead to further 

divergence rather than converging to a consensus. The more influential players, such as major 

telecom operators and broadcasters, often have considerable regulatory expertise and may resort to 

legal challenges if they fear an outcome that would damage their interests. A legal challenge will 

almost certainly delay the implementation of planned changes.  

In contrast to the weight of the major parties, it can be difficult to protect the smaller players. The 

regulator often has to look after the end user (the term “citizen-consumer” is used in the UK 

legislation) while maintaining a balanced view. User or consumer groups representing the end user 

can be beneficial as long as they are really representative. 

It can also be difficult to identify and engage potential new users since by definition they are not be 

on any licence database and may not even be aware of the type of service which they may come to 

welcome at a later stage. 

Despite these challenges, one major benefit of effective consultation is that everyone is given an 

opportunity to comment. Once the final policy decision has been taken and implemented, there is 

little excuse for further challenge. 

14 Conclusion 

To conclude a rather lengthy and wide-ranging presentation, I would leave you with three simple 

messages to consider when considering spectrum policy, either in general or even in the most 

specific individual case: 

Remember WHY you are managing spectrum (either in general or in specific cases) 

Consider HOW to go about it (there may be more approaches than appear at first sight) 

Think about WHEN to start and to expect results (it can take a lot longer than desired)  

After 40 years in the business, including a great deal of international experience, my motto remains 

the same: 

         “Anything is possible given time!”  

(However I will confess that I have still to see implemented a few ambitions, one of which I initiated 

in the late 1970s!) 
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