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Section 1 

1 Executive summary 
1.1 This document considers the future arrangements for spectrum access by the 

Programme Making and Special Events (PMSE) sector. 

1.2 PMSE is one of the key sectors using spectrum, and it makes a major contribution to 
the UK’s social, cultural and economic well-being. It comprises a very wide variety of 
organisations and individuals using spectrum for an equally wide variety of different 
uses. There are many thousands of business and professional users in broadcasting, 
entertainment, and events, and many more among charities and community 
organisations. 

1.3 Ofcom recognises the contribution that the PMSE sector makes to the interests of 
both citizens and consumers and hopes to see this important constituency continue 
to thrive. 

1.4 The way that we manage spectrum used by PMSE is therefore a very important 
issue. It is the purpose of this document to take forward the debate on how we can 
do this in a way that helps to ensure the spectrum is used efficiently, and that 
produces the best outcome for all citizens and consumers. 

1.5 Spectrum is a scarce resource of enormous importance in a modern society. PMSE 
users currently have access to around 2.5GHz of spectrum in total, spread across a 
variety of bands. Most of this access is on a ‘secondary’ basis – meaning that there 
are primary users, such as defence or broadcasting, and that PMSE uses the bits of 
spectrum they do not require. In practice, most PMSE use at present is in the scarce 
lower frequencies, particularly the Ultra High Frequency (UHF) band shared with 
terrestrial television, where PMSE uses the spare (or interleaved) spectrum. 

1.6 The main focus of this document is on the future arrangements for accessing this 
interleaved spectrum after digital switchover (DSO). This is because we think that 
this issue has been at the heart of recent debates over spectrum access for PMSE, 
following publication of our Digital Dividend Review consultation last December. We 
also think that if we can resolve this issue successfully, it could provide a model for 
the way in which future access is managed to other bands used by PMSE. 

1.7 There are good reasons why we need to address this point now. The first is DSO, 
which requires wholesale change in the way that spectrum is used in the UHF band. 
DSO will create many new opportunities for using spectrum better, but it also creates 
the need to manage change carefully. The second, more fundamental, reason is that 
there is rising demand for spectrum from many different uses and users – including 
PMSE but also a wide array of other innovative technologies that could bring large 
benefits to citizens and consumers. 

1.8 Ofcom’s general approach to spectrum management is to rely more on the market, 
and less on regulation, as the way to promote the best use of this valuable resource. 
We want to give users the flexibility to decide how spectrum should be used, and to 
change that use as technologies and consumers’ interests change. But we also 
recognise that the PMSE sector is in a different position from all other potential users 
of the UHF band – as long-established, existing users, with diverse and fragmented 
needs. 
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1.9 That is why in the DDR consultation, we proposed taking special measures to protect 
the interests of PMSE users, to reduce the risk of disruption to PMSE as existing 
users of the spectrum. In particular, we proposed auctioning one or more packages 
of interleaved spectrum with obligations to ensure continued access for PMSE users 
until at least the end of 2012. We also proposed continuing to reserve some 
spectrum at the top of this band (Channel 69) for PMSE, and suggested that we 
might reduce regulation by removing individual licensing of users in this channel 
provided they respected clear technical limits. 

1.10 This document focuses on how PMSE users can access the digital interleaved 
spectrum after DSO. So it does not contain new proposals on other aspects of the 
DDR, like whether to reduce regulation in Channel 69. We will come back to these 
issues when we publish our statement and further detailed consultation on DDR later 
this year. 

1.11 We can however reiterate our commitment to the many community organisations and 
others who rely on shared access to the UHF band that we will ensure this continues 
to be possible, whether under a licensed model (as now in Channel 69) or with the 
requirement for a licence removed. 

1.12 Our proposals on PMSE attracted lively comment. We welcome the debate that has 
taken place, as it has helped us to understand more about the sector and how it sees 
its own capacity to manage change. Co-operation with PMSE users is a key element 
of our approach – both we and they will be more effective if we can work together. 

1.13 This document examines the sector and the responses we received to the DDR. It 
also sets out our analysis of the underlying issues, and the challenges that need to 
be faced in extending a more flexible, market-based approach to the PMSE sector. 

1.14 Our view remains that it is right to move towards a more market-based approach for 
managing the spectrum used by PMSE, and that this is very much in the interest of 
all citizens and consumers, including PMSE users. We must do this in a way that 
avoids disruption, but we also think that there is another key objective we must 
pursue – namely helping to increase the PMSE sector’s own ability to take part in a 
more market-based world. 

1.15 This points to helping the PMSE sector to come together in a way that allows them to 
manage spectrum, and to get the most out of this valuable resource not just for 
PMSE but for all citizens and consumers. 

1.16 We examine a wide range of options in light of these goals. We believe that the 
leading options are: 

• auctioning the digital interleaved spectrum as proposed in the DDR but with a 
longer transition period during which the PMSE sector would have guaranteed 
access; this auction might involve a pre-qualification process designed to 
ensure that bidders have the skills and expertise to manage the spectrum 
efficiently, for PMSE use in particular; and 

• awarding the digital interleaved spectrum by beauty contest, with criteria 
designed to ensure a good alignment between the interests of the winner and 
the PMSE sector; there would also be pricing and incentives to promote 
efficient use. 
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1.17 In both cases, we propose to postpone judgement on exactly how much of the digital 
interleaved spectrum would be awarded, although we are continuing to work on the 
assumption that there should be broadly sufficient capacity to allow existing PMSE 
use to be accommodated. 

1.18 We also canvass the possibility that any band manager who emerges for DDR 
spectrum might also serve as an intermediary in respect of other bands used by the 
PMSE sector. 

1.19 A lot more work will be required on these ideas and others in the document. We look 
forward to further engagement with both the PMSE community and with other 
spectrum users to help us to shape our thinking in this important area of spectrum 
policy and we hope that this consultation will help to move the debate forwards. 
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Section 2 

2 Introduction 
Spectrum is a valuable resource 

2.1 The radio spectrum is a scarce resource of enormous importance in the modern 
world. In the UK, uses of spectrum like mobile communications and broadcasting 
account for approximately 3% of the economy, more than the electricity and water 
industries combined.1 Spectrum is also an essential input into numerous public 
services, from defence to the emergency services and from scientific research to 
transport. 

2.2 The demand for spectrum is growing fast. In part, this reflects rapid innovation in 
wireless technologies and applications of many different kinds. In part, it stems from 
the fact that wireless services have unique features—like mobility and convenience—
that are widely and highly valued. 

2.3 The rising importance of spectrum means that the way it is managed is a vital issue 
for advanced economies around the world. So one of our most important objectives 
is to ensure that the use of spectrum brings as many benefits as possible to the UK’s 
citizens and consumers. 

The Digital Dividend Review has sparked a debate 

2.4 We consulted between December 2006 and March 2007 about how we should 
achieve this goal through the release of one of the most valuable spectrum bands 
likely to be available in the foreseeable future - the digital dividend. 

2.5 The digital dividend is spectrum in the Ultra High Frequency (UHF) band that will be 
released for new uses when the UK’s analogue television signals are switched off, 
region by region, between 2008 and 2012. Because it offers a combination of range 
(propagation) and capacity (bandwidth), it is suitable for lots of different uses. Good 
propagation means that less infrastructure is needed to provide coverage, which 
reduces cost and improves service in buildings and rural areas. Good bandwidth 
means that the signals can be used for services, like high-quality voice, data and 
video, which involve carrying lots of information to lots of users. 

2.6 The largest single element in the digital dividend is cleared spectrum – frequencies 
that will be cleared entirely of existing use at DSO, and that could therefore be 
available for a very wide range of potential new uses. But the Digital Dividend Review 
is also considering another important part of the UHF band – the interleaved 
spectrum. This comprises ‘white spaces’ that will exist between the transmitters 
operated for digital terrestrial television. These white spaces will exist because 
different frequencies are typically used to carry the same digital TV signal in different 
parts of the country, to avoid interference. This leaves spare capacity that cannot be 
used for high power broadcasting, but can be used for applications that need less 
power (similar white spaces exist now in the analogue world). 

2.7 The interleaved spectrum is a more constrained resource than the cleared spectrum, 
because of the need to avoid interference with TV reception using the same 
frequencies in other parts of the UK, or abroad. But it is still a valuable resource with 

                                                 
1 Underlying research at www.ofcom.org.uk/research/radiocomms/reports/economic_spectrum_use/. 
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a number of alternative uses. PMSE and local TV are two likely examples, but other 
possibilities could include TV services with a near-national footprint, mobile 
applications like mobile TV, and wireless broadband. 

2.8 In general, the DDR proposed releasing both the cleared and interleaved spectrum in 
a way that imposed as few constraints as possible on how it could be used. Some 
constraints are unavoidable, to avoid interfering with other services and to meet 
international obligations. But these constraints apart, we proposed that users should 
be free to decide how the spectrum should be used, for what and by whom. We also 
proposed that, in general, the spectrum should be awarded by auction and users 
should pay the market price for using it. 

2.9 We also gave a lot of thought to two issues that we thought did justify some 
intervention in this market-led approach. One was the problem of transaction costs, 
the fact that some valuable uses of spectrum involve thousands of users who 
individually use a small amount but for whom coordinating use could be very costly. 
The other was the risk that change could bring undue disruption to existing users if it 
was so rapid that they did not have enough time to prepare. 

2.10 We believed that both issues affected the PMSE sector. 

2.11 We also identified one other factor as very relevant. This is that the PMSE sector is 
an existing and long-established user of this spectrum which makes extensive use of 
a wide range of frequencies in the digital dividend. But unlike the main existing users 
- the terrestrial broadcasters  - PMSE users have not been awarded rights to 
particular replacement spectrum after Digital Switchover (DSO). DSO will begin on a 
regional scale in the UK toward the end of 2008, so it is becoming urgent to give 
more certainty to these users. 

2.12 Our proposals to address these issues drew considerable comment, from not only 
PMSE users themselves but also representative bodies, theatres and theatre groups, 
equipment manufacturers and retailers, unions, news organisations, broadcasters, 
churches, Members of Parliament and individuals. They were raised with 
Government Ministers both within and outside Parliament, they were commented on 
in a report by the Commons Culture, Media and Sport Committee, they were the 
subject of a petition to the Prime Minister, and they made the pages of the national, 
regional and trade press. 

We have learned a good deal as a result of consultation 

2.13 We are grateful to all those who took the time and effort to convey their views to us, 
whether in person or in writing. Responses to the consultation have given us much to 
consider. New points have come to light. Alternative options have been put to us. 
And we are clearer about the collective preferences of this disparate group of users. 

The DDR is not the only development facing the PMSE sector 

2.14 The centre of the debate so far has been the future use of the digital dividend for 
radio microphones – and in particular the future use of the interleaved capacity that 
will exist in the spectrum used for digital terrestrial television after switchover. 

2.15 The focus of this document is therefore on that issue, and in particular on the future 
institutional arrangements for PMSE users to gain access to this spectrum. 

5 



Programme-making and special events: future spectrum access 

2.16 However, we are also mindful of other developments in spectrum management that 
are likely to affect the PMSE sector in the years to come. 

2.17 Innovation in wireless technology continues to be rapid, and demand for wireless 
services and applications continues to grow—we estimate at around 10-20% per 
annum. This, in turn, generates increased demand for spectrum, the essential input 
for all wireless services. 

2.18 These trends are deep-seated and far-reaching. They will inevitably put more 
pressure on all existing users of spectrum. They will require re-examination of 
existing patterns of use and a drive for greater innovation and efficiency. The UK is 
not alone in this. Advanced economies around the world face rising demand for 
spectrum and similar choices about how to respond. In the US, for example, there 
has also been a lively debate about future use of the UHF band, and the extent to 
which interleaved spectrum should be opened up to other uses in addition to 
broadcasting and PMSE2. 

2.19 Our spectrum awards programme is one response to these trends in technology and 
society in the UK. Another is the actions of bodies like the Ministry of Defence 
(MOD), currently a major source of spectrum for PMSE, which is planning major 
reforms to increase the efficiency with which it uses spectrum over the next few 
years. 

2.20 All of these changes could affect the amount of spectrum available for PMSE or the 
terms on which it can be accessed. Another, next year, is the expiry of our contract 
with JFMG, which currently licenses PMSE access to spectrum on our behalf. 

2.21 This document therefore seeks to begin a discussion with stakeholders about the 
scope for a more coherent approach to the future use of all spectrum bands by 
PMSE users. It does this by setting out some initial ideas for the management of 
PMSE access to bands in addition to the digital dividend. These ideas are not 
intended to be a definitive analysis, but a basis for further discussion and comment. 

What this document covers and does not cover 

2.22 The primary focus of this document is therefore to describe our revised proposals for 
future PMSE access to the digital dividend, and in particular the interleaved 
spectrum. 

2.23 The document focuses on the institutional arrangements under which PMSE users 
will gain access to this spectrum, as we regard this issue as at the heart of the 
debate over recent months. But we have also taken advantage of this opportunity to 
set these proposals in the wider context of future arrangements for PMSE access to 
spectrum in general. 

2.24 There are other issues that this document does not cover. It does not for example 
make any proposals for how, in detail, the interleaved spectrum should be packaged. 
Our consultation on the DDR suggested that some of this spectrum should be 
released by auctioning geographical assignments, suitable for local TV but not limited 
to this use. We will need to decide how much spectrum should be packaged in this 
way, and how much should be awarded in the way discussed in this document. But 
to do this we will need to consider all alternative uses, not just PMSE. Nor does this 

                                                 
2 http://wireless.fcc.gov/auctions/default.htm?job=auction_summary&id=31
http://gullfoss2.fcc.gov/prod/ecfs/retrieve.cgi?native_or_pdf=pdf&id_document=6518724310
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document contain any new proposals on other issues that need more work, such as 
how future use of Channel 69 should be authorised. 

2.25 This document falls into a number of parts: 

• section 3 looks at current and future use of spectrum by PMSE; 

• section 4 summarises the PMSE aspects of our DDR proposals and the 
responses that we received; 

• section 5 assesses the circumstances in which markets might not work, and 
considers the evidence for whether these apply to the PMSE sector; 

• section 6 assesses options and makes proposals to meet our objectives and 
address the issues that came to light through the DDR consultation; and 

• section 7 concludes with the next steps that we expect to take. 
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Section 3 

3 Use of spectrum by PMSE  
Introduction 

3.1 This section looks at current and future use of spectrum by PMSE and the changes 
that this is facing. 

Understanding the sector 

3.2 The PMSE sector comprises a wide variety of different spectrum users and a wide 
variety of different uses. The uses include gathering news, making outside 
broadcasts, making programmes in studios, supporting local entertainment and 
events, and use in community bodies such as schools and churches. Spectrum is 
used for many different pieces of equipment, including wireless cameras as well as 
wireless microphones. However, in the bands being considered in the DDR, use is 
principally for low-power radio microphones, in-ear monitors used for on-stage 
performances, talkback systems in studios, and audio links from studios to outside 
broadcasts. 

3.3 There is no doubt that the PMSE sector makes a very important contribution to the 
cultural, social and economic life of the nation - though it is very difficult to make a 
reliable quantitative estimate of this contribution. 

3.4 Given the importance of the PMSE sector in the lives of both citizens and consumers, 
we have spent a great deal of time and effort trying to understand in detail how the 
sector uses spectrum, what it uses spectrum for, where and when. Our goal has 
been to understand the nature of the challenges that the sector faces in securing 
access to spectrum. We have focussed on the uses made of spectrum considered in 
the DDR, as that is the most immediate issue faced by the sector, though we 
recognise that in the longer term there are also issues about other bands and other 
applications. 

3.5 To this end, we have commissioned detailed studies by two consultants, Quotient 
Associates3 4 and Sagentia . The first of these looks very widely at the PMSE sector 
across all bands and applications, while the second is focussed on issues related to 
the DDR. We have also analysed data ourselves from the JFMG licensing database, 
from 2000 to 2006. 

3.6 We are confident that the work undertaken over the past year by Ofcom is one of the 
most detailed studies ever undertaken of the PMSE sector. The conclusions of this 
work have informed the development of our policies, and our proposals to address 
the strategic issues that the sector faces. 

Current PMSE access to spectrum is complex and highly regulated 

3.7 The nature of PMSE spectrum access has evolved over many years from a situation 
where two separate organisations, JFMG and ASPFM, provided management 

                                                 
3 “Supply and demand of spectrum for Programme Making and Special Events in the UK.” See 
www.ofcom.org.uk/consult/condocs/ddr/reports/quotient_associates.pdf. 
4 “Use of UHF Spectrum for Programme Making & Special Events in the UK.” See 
www.ofcom.org.uk/consult/condocs/ddr/reports/report_sagentia.pdf. 
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functions. The Radiocommunications Agency (RA), Ofcom’s predecessor as 
spectrum regulator, reviewed the arrangements for providing access to PMSE in 
1996. It decided then that the most efficient approach would be a single service 
provider exercising RA’s functions under the Deregulation and Contracting Out Act 
1994.5 A tender was held by the RA, and JFMG secured the contract. 

3.8 The PMSE sector currently accesses spectrum between 47.55 MHz and 48.4 GHz. It 
usually shares this access with a number of other (primary and secondary) users. 
The total bandwidth available to PMSE amounts to over 2.5 GHz. This compares to 
256 MHz available to DTT after switchover, and 140 MHz for the five third-generation 
(3G) mobile networks. Less than 1% of the bandwidth for PMSE is made available 
on a licence-exempt basis. 

3.9 The use of spectrum by the PMSE sector is currently shaped and constrained by 
regulation in almost every respect. Regulation decides the frequencies that PMSE 
users may access, the technical characteristics of the equipment that may be used, 
and the conditions (including price) of their access. Regulation also effectively 
precludes other uses and users from using the spectrum by preventing alternative 
uses that could cause interference to PMSE and giving priority to PMSE users - 
albeit PMSE use itself usually has to fit in around another primary use such as 
broadcasting or defence. 

3.10 The price paid by PMSE users for access to this spectrum is less than the total cost 
to society of this service. It presently covers the administrative costs incurred by 
Ofcom via its contractor, JFMG, though it does not extend to Ofcom’s own 
administrative costs or overheads. Moreover, the price does not reflect the cost 
imposed on society by using this spectrum for PMSE and not alternative 
applications. 

3.11 As discussed later in this document, we think that the present structure of regulation 
does not do enough to encourage innovation or to promote more efficient use of this 
spectrum. For example, regulation sets very detailed rules in relation to the type of 
equipment that can be used, which is unlikely to promote innovation. And the 
structure of prices does not provide good incentives for efficient use. For example, 
users in the heart of London face the same price for access as users in the 
Highlands of Scotland - £24 for a co-ordinated assignment lasting six days. 

PMSE use of spectrum 

3.12 Some of the bands available to PMSE at present are congested, while many others 
are little used. To date, it has often been congestion in the busiest bands – 
particularly in peak periods and in busy places – that has been the driver of change 
in the way spectrum is used. 

3.13 Figure 3.1 shows the spectrum available for use by PMSE by frequency. The largest 
range is above 10 GHz, but little equipment has been produced to date to take 
advantage of this. 

 

 

 

                                                 
5 www.opsi.gov.uk/acts/acts1994/ukpga_19940040_en_1.htm. 
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Figure 3.1: spectrum available for PMSE use 
Source: Ofcom based on JFMG Licensing & Assignment Database 2000 – 2006 
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3.14 If we compare this with the use of spectrum by PMSE, a different picture emerges. 
One way of measuring this is the number of assignments and temporary licences 
issued by JFMG. This is not a perfect measure as it is not weighted to reflect 
duration, location or value of use, but it is still informative. 

3.15 In 2006, there were over 66,000 assignments and licences issued by JFMG. Figure 
3.2 provides the breakdown of these. It shows that while the VHF and UHF bands 
account for just 17% of the quantity of spectrum available, on this measure they 
account for over 90% of actual use. 
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Figure 3.2: assignments made for PMSE use 
Source: Ofcom based on JFMG Licensing & Assignment Database 2000 – 2006 
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3.16 Figure 3.3 gives a more detailed breakdown of assignments made for spectrum 
below 1 GHz. 

3.17 Just under half of all the assignments in this range are made in 470-854 MHz, also 
known as Channels 21-68. PMSE users share these frequencies with terrestrial 
television, radar (in Channel 36) and radioastronomy (in Channel 38). Most of the 
use in these frequencies is in spectrum interleaved with terrestrial television. 
Channel 69 is a single 8 MHz channel immediately above this range, at 854-862 
MHz. This channel is available UK-wide and is presently reserved for PMSE, 
reflecting constraints on high-power use in the UK imposed by the need to respect 
government use abroad.6  Channels 21-68, and Channel 69, together comprise the 
spectrum that is under consideration in the DDR. 

3.18 Figure 3.3 shows that there is also extensive use of the VHF band by PMSE. Not 
evident from the figure, but worth noting, is the fact that around 25% of assignments 
in the frequencies below 1 GHz are in spectrum shared with the MOD. 

 

 

 

 

 

                                                 
6 Section 2 of our consultation on the DDR explains the status of the spectrum between 470 and 862 
MHz in more detail. See www.ofcom.org.uk/consult/condocs/ddr/ddrmain.pdf. 
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Figure 3.3: assignments made for PMSE use below 1 GHz 
Source: Ofcom based on JFMG Licensing & Assignment Database 2000 - 2006 

Channels 21-68 
49.7%

High Band
0.3%

UHF 2
38.5%

UHF 1
2.5%

Band III
1.3%

Low Band
0.1%Band I

0.8%

Channel 69
6.8%

 

3.19 Figure 3.4 gives a more detailed breakdown of the distribution of current use of 
Channels 21-69, as measured by the assignments issued by JFMG in 2006. It shows 
that the distribution is uneven, with relatively little use of lower frequencies (Channels 
21-40) and much heavier use of 41-69, with a particular concentration in Channels 
63-69. 

3.20 The evidence available to Ofcom suggests that in fact use is particularly 
concentrated at present in Channels 67-69. This reflects the fact that Channel 69 is a 
dedicated channel available nationwide, and that radio microphones are typically 
sold with a tuning range of up to three channels. Our assessment is also that there is 
widespread unauthorised (illegal) use of these frequencies, and in particular of 
Channel 69. It is difficult to estimate the amount of unauthorised use. However, 
Sagentia’s work for Ofcom looked at this question, and made a number of estimates 
of illegal use based on comparing sales of equipment with the number of licences 
issued. Sagentia estimated that around two thirds of the users of Channel 69 might 
be operating illegally. 
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Figure 3.4: 2006 assignments in Channels 21-69 
Source - Ofcom based on JFMG Licensing & Assignment Database 2000 - 2006 
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Different types of PMSE use  

3.21 Wireless microphones, and other PMSE applications, play a vital part in many types 
of modern cultural, community and sporting events, and in the coverage of these 
events by broadcasters and others. The importance of spectrum use by PMSE 
reflects the steady spread of wireless technologies over recent decades, and the 
value that they bring to users in terms of convenience and mobility. 

3.22 There is a variety of different types of PMSE use and user. It is a complex sector, 
and no categorisation is likely to capture all the dimensions of use that could be 
relevant. But it is still important to identify the principal different types of use and user 
in order to understand better their needs. 

3.23 We think that, albeit imperfect, a useful categorisation is as follows: 

• Background social use. This is typically small-scale use for social or community 
purposes. It is referred to as ‘background’ because it is geographically 
widespread and relatively uniform in volume (compared to other types of use 
below). It mainly operates in Channel 69, as well as Channels 67 and 68. 
Users include many schools, churches and other religious institutions, local 
fêtes and fairs, amateur-theatre productions, and many community and local 
events; 

• Background commercial use. This is similar in character to the background 
social use except that the users are commercial in character, and include 
typically small regional theatres, meeting venues and racecourses. Use is 
again concentrated in Channels 67-69. 

13 



Programme-making and special events: future spectrum access 

• Larger scale use within fixed sites, with multiple channels required. These 
users typically have multiple pieces of equipment. They may make quite 
extensive use of spectrum for PMSE, but the use is fixed in one location. This 
use is more geographically concentrated than the background use, with a focus 
in major urban areas, though some use is found in almost all parts of the 
country. Typical users in this category include larger theatres, television 
studios, and major exhibition sites. 

• Special events. This category includes large, one-off, short-term events. These 
can have spectrum needs that vary widely, from modest to very large indeed 
(such as the Live8 events). Examples of these events include many music 
concerts, sporting events, and public commemorations of various kinds. 
Special events of this kind can take place in densely populated urban centres, 
or in rural areas; and 

• Tours. This category involves use of spectrum by a touring company operating 
over multiple sites. The spectrum requirements can be similar to those of 
special events, but the category is distinguished by the need to move from one 
geographical location to another. Examples of this category include tours by 
bands and theatrical productions. 

3.24 PMSE equipment typically only needs to send signals over relatively short distances. 
This means that it can usually operate at low power, and this in turn means that a 
given frequency can often be re-used a number of times even in a small 
geographical area such as the West End of London. Therefore, congestion and 
scarcity tend to occur only where large amounts of equipment are concentrated in a 
single location. Use is geographically densest in major population and entertainment 
centres, specifically London and Manchester. Over 30% of all assignments in 2006 
were within Greater London, and 50% were within the UK’s 10 largest cities. Even in 
these locations, congestion only occurs in the preferred bands for which equipment 
is readily available, notably UHF spectrum. Many other bands are available but little 
used. 

3.25 Each type of PMSE use tends to generate different requirements for spectrum use. 
Quotient Associates and Sagentia both reported that levels of use vary significantly 
by both geography and time. In general, use is greatest in a relatively small number 
of hotspots. These include metropolitan areas such as London and Manchester with 
extensive entertainment sectors and broadcast-production activity, but also locations 
such as St Andrews and Silverstone which are the venues for major sporting 
occasions. 

3.26 Our assessment is that at present it is congestion at locations and times of peak 
demand that is the principal driver of improvements in technical efficiency in the 
sector. In order to provide a service at these times and locations, JFMG puts a great 
deal of effort into seeking maximum technical efficiency in the use of spectrum. But in 
most other places, and for most of the time, the capacity available to PMSE greatly 
exceeds demand. It is therefore peak use at these locations and times that is 
presently the principal driver of requirements for capacity. 

3.27 We have already discussed the evidence that exists for significant unauthorised 
(illegal) use of spectrum for PMSE. This could result from equipment operating 
without a licence or a failure to use the correct frequencies for assignments or to 
comply with the requirements of licence-exempt use. The extent of illegal use is 
difficult to estimate because PMSE equipment often operates at such low power that 
it cannot be detected until it causes interference to another licensed PMSE user, 
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usually at an event where many such users are trying to operate alongside each 
other in the same spectrum. However, it is likely that there is widespread illegal use 
of Channel 69, and some illegal use of Channels 67-68. Some use of Channel 70 at 
862-870 MHz may also be outside permitted parameters because equipment is not 
tuned properly to the frequencies available for licence-exempt use in that channel. 
One adverse effect of illegal use is unexpected interference to authorised users, 
resulting in poorer quality of service. 

PMSE demand for spectrum is forecast to grow 

3.28 We have looked at likely trends in future demand for spectrum by PMSE users, 
together with our consultants. 

We expect significant growth in demand in all bands 

3.29 Quotient Associates made estimates of likely changes in demand across all 80 bands 
accessed by the sector. It estimated that up to 2014: 

• demand for video and data links would grow by up to 100%; 

• demand for radio microphones would grow by 20-30%; and 

• there would be modest growth of audio links and talkback systems. 

3.30 There is some support for these forecasts from JFMG’s latest report on annual 
assignments for 2006-07, though it is plainly difficult to forecast demand for 
applications such as these many years ahead, as it will be affected by many different 
social, technological, and economic factors. 

3.31 One of the key contributing factors is a potentially large increase in the use of 
wireless cameras as demand for coverage of sporting and news events and the 
interactivity of news gathering are expected to increase significantly. At the same 
time, high-definition (HD) television is likely to increase demand for spectrum for 
these cameras. 

Growth in demand is also likely in the UHF broadcasting band 

3.32 Sagentia modelled PMSE demand for the UHF spectrum being considered in the 
DDR, both before and after DSO. It took into account current demand for different 
types of use as well as technological factors including new and existing equipment 
and their potential impact on efficiency of spectrum use. Sagentia concluded that 
growth in demand was likely across the sector and noted that: 

• Background social and background commercial users are using more radio 
microphones every year. In future, more of these would require coordinated 
assignments to ensure quality of service; 

• There was likely to be an increase in geographic peak demand, as special 
events grow in size and sophistication, with rising demand for coverage of all 
types of media content. Sagentia noted that in response to these trends around 
3% of the licences in Channel 69 which provide shared access (and so no 
assurance of quality of service) are converted to coordinated licences each 
year; and 
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• Special events that show high spectrum demand for short periods of time tend 
to operate with poor efficiency. Sagentia noted that an increasing number of 
broadcasters are covering these events, but each additional user tends to 
operate in a separate channel for ease of frequency coordination. This drives 
up demand and means that there is potential for increased efficiency, even 
without any change in technology. 

3.33 Sagentia noted that - irrespective of DSO and the DDR - a spectrum “squeeze” is on 
the horizon for special events and tours, given the finite capacity available and the 
inefficiency of current use. Indeed, Sagentia forecast that demand was likely to be 
capacity constrained by 2009-10, and that by then a lack of available spectrum was 
likely to force increased coordination between users. The consultants found early 
indications of this in the market. 

3.34 The DDR consultation noted the effects of clearing spectrum in the 470-862MHz 
band on the capacity that would be available for PMSE after DDR. While the 
clearance of frequencies will reduce the total spectrum available, other effects will 
offset this. In particular, technical analysis has shown that DTT is in general better 
suited to sharing with PMSE than analogue television. Interleaved spectrum in the 
digital world will therefore be more useable by PMSE than in the present, analogue 
world. When these effects are looked at in the round the total spectrum resource 
useable by PMSE after DSO should be at least similar to now. 

3.35 Ofcom has also separately conducted a number of studies to investigate the potential 
compatibility of use of the digital interleaved resource by PMSE and other uses, 
notably local television. These studies have generally shown that there should be 
enough capacity for both uses to co-exist, though there is scope for some use in 
London to be rival. 

Analogue technologies dominate 

3.36 PMSE users currently use analogue radio microphone technology. Under the current 
regulatory regime this technology offers a number of advantages to PMSE users: 

• mature, reliable and proven technology; 

• low latency, low delay; 

• low power consumption, good battery life; 

• compact; 

• available from a competitive global market. 

3.37 However, this technology does have some disadvantages: 

• some equipment is inefficient in its use of spectrum – it is common for an 8 
MHz UHF TV channel to support only eight users or fewer; 

• it is sensitive to interference – this is a particular problem at VHF frequencies in 
urban locations due to the high level of man made noise. 

3.38 It is possible that the analogue technologies which are used today may not provide 
the optimum solution for PMSE users in the future. Ofcom recognises that the 
industry would take time to migrate to new technologies (whether these are digital or 
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more efficient analogue) but we do believe that there is scope for an increased level 
of innovation here. 

PMSE access to spectrum faces change 

3.39 As demand for spectrum increases and technology changes, all users face the 
prospect of changes in the nature of their access and pressure to increase the 
efficiency of their use. These pressures affect not just users but also manufacturers, 
who have incentives to meet the needs of their customers. 

3.40 The PMSE sector is not immune to these pressures. Those that it faces include: 

• increasing pressure for access to spectrum for a very wide range of 
technologies and applications, including new mobile and broadcast services for 
commercial users, new satellite applications and new demand from public-
safety users and for applications in fields such as health and transport. 
Demand is concentrated in frequencies below 3 GHz and particularly between 
200MHz and 1 GHz, where PMSE use is also concentrated; 

• a shift toward a more market-led approach to spectrum management and a 
reduction in regulation. Historically, PMSE spectrum access has been 
regulator-led and controlled. The sector has often benefited from regulation, 
which has provided users with preferential access, but it has also been 
constrained by regulation, which has had a powerful influence on the 
technologies used and the incentives for innovation. This is true not just in the 
UK but in developed economies around the world; 

• the end of analogue television with DSO. PMSE users have shared spectrum 
with analogue television for many years, but a decision needs to be taken on 
the extent of their access to the spectrum available after DSO. Other spectrum 
bands are also being released for award, including bands to which  PMSE 
users have in the past had access; 

• closer scrutiny of spectrum shared with other primary users, particularly the 
MOD, as the Independent Audit of Spectrum Holdings7 is implemented. MOD 
and other holders of spectrum rights will be increasingly free to share their 
spectrum with whomever they choose. This creates both risks and 
opportunities for the PMSE sector. 

3.41 Different PMSE users access different spectrum for different uses at different times, 
so these changes will not affect the sector uniformly. 

3.42 Finally, it is worth noting that our contract with JFMG expires in September 2008. We 
have not yet decided on successor arrangements but we will ensure continuity of 
service for PMSE users. 

Conclusion 

3.43 PMSE users currently have access to 2.5GHz of spectrum in many different bands 
between 47.55 MHz and 48.4 GHz. This use is principally on a secondary basis, that 
is to say PMSE users have access to spectrum that is not required by primary users 
such as defence and broadcasting. A small amount of spectrum is currently reserved 

                                                 
7 www.spectrumaudit.org.uk. 
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solely for PMSE (e.g. Channel 69); only about 1% of the total is available for licence-
exempt use. 

3.44 The use of spectrum by PMSE has historically been subject to extensive regulation. 
Regulation has identified the bands to be used by the sector, and precluded other 
(non-primary) users who could cause interference. Regulation has also set many 
other terms and conditions of use, including regulating the equipment that may be 
used and setting the price for access, which is presently less than the true costs to 
society of supplying the service. 

3.45 There is enormous variation in the use actually made of the spectrum available for 
PMSE. High frequency bands tend to be little used, but many of the scarcer and 
more valuable low frequency bands are heavily used, in particular the UHF band 
used for television broadcasting and the VHF band. 

3.46 It is likely that the decisions made by users are influenced by regulation, as well as 
by other key factors such as the availability of equipment. Equipment is typically 
made for large geographical markets (global or European), and the equipment 
market is itself influenced by regulation, albeit often in multiple jurisdictions. 

3.47 These arrangements have generally worked well for the PMSE sector in the past. 
However, they are now coming under pressure as demand for access to spectrum 
increases for many different users and uses, particularly for the more valuable lower 
frequencies. Ofcom and other regulators around the world are currently pursuing 
policies to make spectrum use more flexible and responsive to market needs. 

3.48 As these market forces come to bear, all spectrum users (including PMSE) will need 
to make choices about what spectrum they require and what technology they will use 
to satisfy their business requirements. It is important the policy framework allows 
these choices to be made in a way that is good for society as a whole, by 
encouraging innovation and the efficient use of spectrum. 
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Section 4 

4 DDR proposals and responses 
Introduction 

4.1 This section summarises the PMSE aspects of our DDR proposals and the 
responses that we received. 

We made two key proposals for future PMSE access to the digital dividend 

4.2 The DDR proposed that, in general, we should take a market-led approach to the 
release of both cleared and interleaved spectrum. We would do this by allowing 
users the freedom to decide what technologies to use and what services to provide. 
This freedom would of course be subject to some conditions, notably meeting the 
UK’s international obligations and avoiding interference with other users. 

4.3 However, we also recognised that in relation to PMSE, there was a significant risk of 
market failure if we did not adjust this market-led approach. We made two key 
proposals here. 

4.4 First, we proposed that Channel 69 should continue to be available for use by PMSE 
equipment. This proposal reflected the very high transaction costs that would be 
faced by the large number of community PMSE users in order to take part in an 
auction. We also proposed that, given some use of Channel 69 is on a shared basis 
(which does not ensure quality of service), we might remove the requirement for 
licensing some or all of the channel. This would help to keep regulation to a 
minimum, and reduce the cost and bureaucracy of access. 

4.5 Second, we also recognised that there was a significant risk of disruption to 
professional PMSE users’ access to the interleaved spectrum over the years up to 
and during DSO.  We therefore proposed guaranteeing access to frequencies in the 
new digital interleaved spectrum for a transitional period. We suggested that this 
should last until at least the end of 2012.  Access to the existing analogue interleaved 
spectrum would of course continue until DSO occurred in each region between 2008 
and 2012. 

4.6 We proposed to offer a small number (one, two or three) of packages of interleaved 
spectrum for auction on a technology-neutral basis, but these would contain the 
obligation to make the spectrum available for PMSE until the end of the transitional 
period. 

We received a broad range of responses from a broad range of stakeholders 

4.7 The DDR consultation attracted some 750 responses in total. They expressed a very 
wide range of opinion, including both strong support for, and strong opposition to, the 
broadly market-based approach that we proposed. 

4.8 Most of those who opposed a market-based approach argued for interventions to 
secure particular policy objectives or remedy the risk of market failure. However, 
there was no consensus as to the interventions that should be made. For example, 
respondents argued variously for interventions to promote HD broadcasting by the 
PSBs, local television services, the national availability of standard-definition 
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television services for education or community groups and the availability of wireless 
broadband in rural areas. 

4.9 More than 10% of the 750 responses that we received to the DDR consultation dealt 
specifically with PMSE. A number of other responses were not concerned specifically 
with PMSE but rather with how we should deal with the digital interleaved spectrum. 

4.10 Those who responded on PMSE included broadcasters, sound engineers, public 
bodies, service providers and PMSE users. Within the PMSE sector, responses 
came from professional, community and individual users. 

4.11 Those who responded on the digital interleaved spectrum more generally included 
proponents of alternative uses, including local television, potential near-national DTT 
networks and new technologies that use spectrum on a cognitive basis for 
applications such as wireless broadband. 

4.12 This section presents the central concerns raised and proposals set out by 
respondents in four parts: 

• respondents’ views of our analysis of PMSE; 

• respondents’ views on alternative uses of the digital interleaved spectrum and 
the significance of this resource; 

• respondents’ views of our proposals for future PMSE spectrum access; and 

• respondents’ own proposals for future PMSE spectrum access. 

4.13 It concludes by setting out how the responses have shaped our consideration of the 
issues for future PMSE spectrum access. 

Respondents’ views of our analysis of PMSE 

4.14 In the main, respondents were concerned that we had not understood the nature of 
the PMSE sector. 

Many respondents see great economic and social value in PMSE 

4.15 A number of respondents from the PMSE sector felt that we had failed to recognise 
the social and economic value that they created. It was argued that we had failed to 
estimate accurately the economic value generated within the UK entertainment 
industry through PMSE use of spectrum. Some respondents estimated this to be as 
much as £15bn per year (as mentioned earlier, the value generated by the PMSE 
sector is very hard to quantify, and respondents were unable to present supporting 
evidence for their estimates of value). It was also felt that we had not taken into 
account the impact of our proposals on PMSE activities, the UK entertainment 
industry and the UK economy and society more generally. 

4.16 Similarly, many PMSE respondents felt that we had underestimated the social value 
associated with PMSE-related enterprises. Community PMSE users referred to the 
cohesive and community-building effect of local theatres, church groups and other 
local organisations that rely on spectrum as an essential input to their use of radio 
microphones. Professional PMSE users argued that their activity contributed 
significantly to the cultural and social fabric of the UK (e.g. through providing news 
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content and creating high-quality theatrical productions). They considered that we 
had overlooked the value of this. 

4.17 Some respondents also felt that we had failed to take account of the value of PMSE-
related services to health and safety. Particular reference was made to in-ear 
monitors and radio microphones, which help to protect performers and technicians 
from noise exposure and accidental injury. 

4.18 A number of respondents, including the Advisory Committee on Older and Disabled 
People, considered that we had not recognised the importance of making spectrum 
available for hearing devices. It was argued that these are crucial to the lives of the 
individuals with hearing difficulties. Respondents pointed out that service providers 
(i.e. concert and event organisers, churches etc.) are legally obliged under the 
Disability Discrimination Act 20058 to provide disabled people with an “equivalent” 
experience to the one enjoyed by non-disabled individuals. To satisfy this 
requirement, many service providers, including local churches, provide in-ear hearing 
devices. Respondents argued that we had not investigated how service providers 
would satisfy the requirements of the Disability Discrimination Act in the event that 
spectrum was no longer available for this purpose. 

4.19 Respondents also felt that the current production quality of television, theatre, live 
entertainment and film could not be sustained without access to wireless technology. 

Respondents believe that we underestimated the value of PMSE equipment 

4.20 The majority of respondents either directly involved in PMSE use of spectrum or in 
receipt of the content produced as a result felt that we and our consultants had 
significantly underestimated the value of PMSE equipment, its lifecycle and the likely 
cost of its replacement and retuning during DSO. Respondents considered that a 
figure of £10m for equipment that would become redundant represented only a fifth 
of the total value of PMSE equipment currently in use. To demonstrate the 
inaccuracy of this estimation, respondents argued that Autograph Sound, a medium-
sized PMSE-dependent company, alone held approximately £7m worth of potentially 
affected equipment. One respondent estimated the value of PMSE equipment to be 
at least £50m. 

4.21 These responses seem to have originated from a misunderstanding. Neither we nor 
Sagentia estimated total equipment value to be in the order of £10m. The 
misunderstanding may have originated from one table in Sagentia’s report that 
estimated £10m as the value of equipment for “background social” (i.e. schools, 
churches, village fêtes and amateur theatre productions) or “background commercial” 
(i.e. small regional theatres, AGM sites and race courses) use made obsolete in a 
scenario where all of the digital dividend, including Channel 69, was cleared of 
PMSE. 

4.22 In fact, Sagentia’s work suggests a total value of relevant PMSE equipment at 
around £35m, which is much closer to the £50m figure cited by a respondent. 

4.23 The exact value of PMSE equipment is relevant to our consideration of the sector’s 
future use of the digital dividend in two ways: 

• first, the economic value of spectrum that continued to be used for PMSE is 
augmented by the fact that users would not have to buy new equipment. In 

                                                 
8 www.opsi.gov.uk/acts/acts2005/20050013htm. 
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reality, the cost of that equipment is likely to be smaller than the economic value 
of PMSE use itself; and 

• second, a high replacement value for equipment could make it more difficult for 
PMSE users to move to other spectrum bands and so increase the likelihood of 
their ceasing activities if the digital dividend were not available for PMSE use. 

4.24 The Professional Lighting and Sound Association argued that equipment often 
continues to be used for many years after being fully depreciated. It therefore has 
ongoing value to primary users, as well as to those (including many community and 
freelance users) who subsequently obtain this equipment at second and third hand. 

Respondents are divided on the potential benefits of digital technology 

4.25 A number of respondents from the PMSE sector considered that there was no 
evidence of digital technology leading to improved spectrum efficiency, arguing that 
this had not yet been proven. In any event, they asserted that digital technology was 
unsuitable for PMSE use due to the sound delays associated with it. JFMG, among 
others, doubted that manufacturers would invest in producing PMSE equipment for 
use within the digital interleaved spectrum if there was no guarantee that access 
would be available after DSO. 

4.26 However, other respondents suggested that we should put more stress on the scope 
for improvements in efficiency associated with digital technology. They considered 
that the existing regulatory arrangements did not deliver adequate incentives to 
innovate or invest in new technology. They argued that spectrum should not be 
reserved for use by radio microphones because this would give neither users nor 
manufacturers enough incentive to innovate and improve this technology. 

Respondents’ views on alternative uses of the digital interleaved spectrum and 
the significance of this resource 

Respondents identified a number of alternative uses 

4.27 We received many responses that commented on the existence of alternative uses 
for the digital interleaved spectrum. In general, there was a consensus that a number 
of alternative uses existed and that these might be valuable to businesses, 
consumers and/or citizens. Those with PMSE interests generally used the existence 
of alternative uses as evidence of the need for intervention to protect PMSE, while 
those interested in alternative uses argued that the digital interleaved spectrum 
should be opened to alternative uses because of the value that these could provide. 

4.28 A number of respondents with PMSE interests thought it probable that, unless 
regulation prevented it, other parties such as mobile communications providers would 
be interested in this spectrum. They cited Vodafone’s comments on the Radio 
Spectrum Policy Group’s public consultation related to the draft opinion on EU 
spectrum-policy implications of the digital dividend9 as evidence of this interest. 

4.29 Other PMSE respondents pointed to recent proceedings in the US to show the level 
of interest in alternative uses of the digital interleaved spectrum. For example, 
reference was made to representations from Dell, Philips, Microsoft, Intel and others 
to the US Federal Communications Commission.10 A number of PMSE respondents 

                                                 
9 http://rspg.groups.eu.int/doc/consultations/comment_digdiv/vodafone.pdf. 
10 http://gullfoss2.fcc.gov/prod/ecfs/retrieve.cgi?native_or_pdf=pdf&id_document=6518724310. 
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argued that the commercial interest of these organisations would make it impossible 
for PMSE users to compete successfully at auction for this spectrum. 

4.30 Others who commented on the potential use of the digital interleaved spectrum 
included parties interested in potential broadband technologies using cognitive 
access and in providing television services using DTT. 

4.31 A number of respondents, including Microsoft and Philips, argued that there was 
ample capacity for shared use in the interleaved spectrum and that this valuable 
resource was generally underused at present. They considered that large amounts of 
value could be created for consumers if access was allowed for broadband 
technologies using cognitive access. These could, in their view, coexist with other 
uses, such as DTT and PMSE. 

4.32 A number of those interested in providing additional television services using DTT 
stressed the potential value of the digital interleaved spectrum for this purpose. They 
considered that it was particularly suitable for local television, though there were also 
options for using it for near-national services. This could make it a close substitute for 
the cleared spectrum. 

4.33 Some respondents felt that we had failed to acknowledge and plan for the future 
expansion of PMSE use of spectrum. In particular, they argued that we had ignored 
the implications of the London 2012 Olympic Games and Paralympic Games. 

Respondents’ views of our proposals for future PMSE spectrum access 

4.34 In general, most respondents felt that we had not fully considered the implications of 
our proposals for the PMSE sector. However, a significant minority argued that 
PMSE users were no more deserving of special protection than any other potential or 
actual users of this valuable spectrum. 

Respondents argue that a market-led approach to spectrum access is 
inappropriate for PMSE 

4.35 While a significant number of respondents supported the principle of, and logic 
behind, a market-led approach to allocating spectrum, they nevertheless maintained 
that this approach was unsuitable in practice for the PMSE sector. They were 
concerned that, as a consequence, our proposals would cause irrevocable damage 
to the UK entertainment industry and socially valuable enterprises. 

4.36 Respondents argued that PMSE users would be unable to compete in a market 
environment as commercial organisations would inevitably succeed in acquiring all 
commercially viable spectrum. Overtly commercial organisations would either reserve 
spectrum for their own use, leaving the PMSE sector without spectrum access, or 
increase costs of spectrum access for PMSE users, leaving them unable to afford it. 
Respondents claimed that these developments would destroy the economic viability 
of PMSE-related activity, which would be unable to withstand a rapid dramatic 
increase in costs or a limitation of spectrum access. 

4.37 Broadcasters expressed their concern for the future of PMSE in a more general 
manner. They did not explicitly address the issue of a market-led approach. Rather, 
they stressed the importance of providing PMSE users with sufficient spectrum to 
carry out their activities. One broadcaster argued that, despite having recognised the 
broader external and social value associated with PMSE activity, we had failed to 
demonstrate how we would take this value into consideration in a market-led 
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approach. It was argued that, in light of the social value of PMSE activity, we should 
ensure that PMSE users continued to have access to the interleaved spectrum. 

Respondents believe that a fragmented PMSE sector cannot compete 
successfully at auction 

4.38 Almost all respondents from the PMSE sector argued that they would no longer be 
able to access spectrum if it were auctioned. In support of this position, they argued 
that: 

• PMSE users are too disparate and diverse to be able to mount a successful bid 
between themselves; 

• there is no coordinating body to bid collectively on PMSE users’ behalf; and 

• PMSE users lack the financial resources to compete with commercial 
organisations. 

4.39 These arguments generally arise from the perceived inability of the PMSE sector to 
aggregate either its demand for spectrum or its financial resources. Respondents 
highlighted the complex nature of the value chain for content production and live 
shows within which professional PMSE users operate in order to demonstrate their 
disaggregated nature. 

4.40 One respondent argued that a coordinating mechanism, similar to JFMG, should be 
set up with the purpose of competing at auction. The remaining respondents felt that 
a coordinating body would not solve the problem of an auction’s unsuitability for 
making spectrum available for PMSE access. 

Respondents’ views on Channel 69 

4.41 Most respondents agreed with the proposal that Channel 69 should continue to be 
reserved for PMSE use. However, few respondents supported the possibility of 
licence-exempting the channel in its entirety. The majority proposed regulated access 
as professional PMSE users need coordinated, interference-free access to operate 
their services effectively. Respondents considered that JFMG or a similar 
aggregating body should remain as the coordinator of the channel. 

4.42 JFMG did not explicitly reject the proposal for some licence-exempt use of Channel 
69. It did suggest that use, whether licence-exempt or not, should be protected from 
adjacent-channel interference. To this end, it would support partitioning the channel, 
with high-power, coordinated use occupying the lower band edge and low-power, 
licence-exempt use occupying the high band edge. JFMG considered that, with 
sufficient guard bands in place, this system might allow for interference-free use of 
the channel. 

4.43 A number of respondents expressed concern that Channel 69 would be insufficient to 
satisfy the requirements of the PMSE sector. 

Respondents are also divided on the length of transitional access to the digital 
interleaved spectrum 

4.44 The majority of respondents, including broadcasters and individual PMSE users, 
agreed with our proposal to provide PMSE users with access to the new digital 
interleaved spectrum until at least the end of 2012. But most of these respondents 
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felt that the timeframe for transition was too short given the lifecycle of PMSE 
equipment. It was argued that if the transition took place in 2012, viable equipment 
would be made redundant prematurely, thereby negatively effecting PMSE users 
financially. These respondents argued that access should be guaranteed for a far 
longer period, up to 2025 in some cases. JFMG argued that coordination of PMSE 
use within all of the digital interleaved spectrum would be required to ensure that 
there was sufficient interference-free capacity for all PMSE users. 

4.45 A number of other respondents, including manufacturers and service providers, 
argued that PMSE users should only be offered limited transitional protection. Some 
argued that there should be licence-exempt access to all of the digital interleaved 
spectrum to allow for technological innovation in the long term. These respondents 
claimed that licence-exemption was the “ultimate market-liberating approach” and 
should therefore be recognised by us as a viable and desirable spectrum-policy 
option. 

4.46 A final group of respondents disagreed with any proposal to give transitional 
protection to PMSE users. They argued that this approach failed to consider the cost 
of denying access to other potential users of the spectrum. It was further argued that 
dedicating the digital interleaved spectrum to the PMSE sector would create an 
inefficient outcome as the sector did not require access to all of these frequencies in 
space and/or time and there was ample scope for efficiency improvements. 

Respondents’ own proposals for future PMSE spectrum access 

Some respondents favour a continuation of the status quo; others favour 
change 

4.47 Most respondents with PMSE interests argued that spectrum should continue to be 
reserved for PMSE use and allocated, licensed and coordinated by a JFMG-type 
body. Some respondents considered that this was essential for the continued, 
successful operation of the PMSE and related sectors as PMSE users would be 
protected from commercial pricing of spectrum and spectrum scarcity. 

4.48 A number of respondents stressed the importance of having only one band manger 
as the need to deal with multiple such bodies would unnecessarily complicate the 
structure of the market. 

4.49 JFMG suggested that we grant spectrum rights to PMSE users on an annual basis 
and/or to a band manager. Licensees would pay fees for use of that spectrum, and 
licences would be both liberalised and tradable to ensure that unused spectrum could 
be released to the market. JFMG considered that this approach would lead to 
efficient spectrum access. 

4.50 In contrast, some respondents who commented specifically on PMSE argued that the 
status quo of reserving spectrum for licensed PMSE use was likely to obstruct future 
innovation. They proposed that PMSE users should be exposed to market forces 
sooner rather than later to ensure technological advancement and the most efficient 
use of this valuable spectrum. 

4.51 Some other respondents who did not comment specifically on PMSE nonetheless 
pressed for access to the digital interleaved spectrum for new applications on the 
grounds that these could bring significant value to citizens and consumers. They 
included proponents of the use of additional spectrum for DTT (e.g. for local TV) and 
new wireless broadband technologies. 
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Respondents want more than just Channel 69 to be allocated to PMSE 

4.52 As indicated earlier, the majority of respondents agreed that Channel 69 should be 
set aside for licensed PMSE use. But they also argued that Channel 69 alone would 
not provide sufficient spectrum to satisfy the needs of the full range of PMSE users. 

4.53 Few respondents suggested which channels should also be allocated to PMSE use, 
instead arguing generally for sufficient, suitable spectrum to be available at a 
reasonable price. Those who did express a preference cited Channels 36, 38 and, in 
particular, 66, 67 and 68 given that these would provide PMSE users with four 
contiguous channels. 

Some respondents favoured an innovation reserve specifically for PMSE 

4.54 A number of respondents who supported holding back spectrum as an innovation 
reserve did so with the need to satisfy future demand for PMSE specifically in mind. 

Some respondents argued for broader and longer transitional measures 

4.55 JFMG argued that PMSE users should be granted transitional use of Channels 36, 
67 and 68 and that the auction of the interleaved spectrum should be delayed until 
2010. This would allow for a full analysis of whether the PMSE sector could come 
together to coordinate a bid and so avoid market failure. 

4.56 A number of respondents with PMSE interests proposed that the transition period for 
introducing a market-led approach to PMSE spectrum access should be extended to 
2020 or 2025 to allow existing equipment to be fully depreciated and to build up 
inventories to sustain future operations. 

Conclusion 

4.57 Ofcom recognises that the PMSE industry generates significant economic and social 
value but we also understand that there are other potential uses for this spectrum 
which could also generate significant value. 

4.58 We are grateful for the responses that we have had from all respondents to the DDR. 
In this document we have taken these responses into consideration as follows: 

4.59 In Section 3 we document the analysis we have completed to further our 
understanding of the PMSE sector. 

4.60 In Section 5 we give detailed consideration to whether there are reasons why the 
PMSE sector may not be able to participate in a market-led spectrum award. This 
analysis takes account of the points made in the responses we received, as 
summarised above. 

4.61 In Section 6 we set out a number of options for PMSE spectrum access. These 
options build upon the analysis in Section 5, but also take into account stakeholders 
own proposals for future PMSE spectrum access, and views of other potential users 
of the digital interleaved on the value of this spectrum to them. 
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Section 5 

5 Consideration of the issues 
Introduction 

5.1 Ofcom generally favours a market-based approach to the management of spectrum 
in place of one based on regulation and administrative control. 

5.2 This a long-standing policy, which first began to be implemented in the UK following 
the Wireless Telegraphy Act 1998 and which was extended following the Cave 
Review in 2002 and the Government’s broad endorsement of its recommendations. 

5.3 Since Ofcom came into existence at the end of 2003, we have introduced spectrum 
trading and spectrum liberalisation, and we have released a number of spectrum 
bands for new use, on a technology- and use-neutral basis. Reforms to spectrum 
management have also taken root internationally, with important developments in EU 
policy, and the pursuit of similar measures by a number of regulators around the 
world. 

5.4 But it is important to take an intelligent look at the applicability of a market-based 
model to a sector such as PMSE. This section therefore assesses the circumstances 
in which markets do or don’t work effectively. It then considers the evidence for the 
PMSE sector. 

Well-functioning markets exhibit a number of characteristics 

5.5 Markets are usually very effective at allocating resources and facilitating transactions. 
This is especially the case for valuable, scarce resources such as spectrum. But to 
operate effectively, markets should display a number of characteristics:11 

• there are incentives to use resources efficiently; 

• rights of ownership or access enable transactions to occur effectively; 

• the cost of transacting is not prohibitive; 

• information flows smoothly between participants; 

• institutional arrangements promote trust between transacting parties; 

• competition is fostered; and 

• spillover effects on those who are not directly involved are taken into account. 

Incentives5.6  to use resources efficiently are usually provided by prices. If prices reflect 
all costs, customers have incentives to make efficient decisions about whether to use 
more or less of an input. Such decisions can include: 

• whether to use a wireless or wired technology; 

                                                 
11 This discussion draws in part on “Reinventing the Bazaar: The Natural History of Markets” by John 
McMillan, published in June 2002 by W. W. Norton & Company. 
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• whether to use one spectrum band or another, cheaper band; 

• whether to use one piece of wireless equipment or another that is more 
efficient in spectrum use or provides incentives for manufacturers to make 
equipment that operates on a wider frequency range, enabling the use of 
spectrum that is less valuable but still of sufficient quality. 

5.7 One of the costs which needs to be reflected in prices is the cost to citizens and 
consumers of a scarce resource like spectrum. This cost is reflected in the 
opportunity cost: the value that would be realised if the resource were in its highest-
value alternative use. This is because use by one service (e.g. PMSE to deliver 
services to those, such as broadcasters or theatres, further down the value chain) 
denies its availability to other services, uses or users. This is true even though PMSE 
is principally a secondary user of many spectrum bands, in that other potential 
secondary users may be denied access. The opportunity cost is likely to change over 
time (up or down) depending on changes in technology, consumer demand and the 
existence of substitutes. 

5.8 Market transactions involve an exchange between the parties. One party usually 
provides money, and, in exchange, the other party provides a product, service or 
right. In spectrum transactions, a right to access a specific band is provided (within 
specified limits, e.g. to prevent undue interference). This will only occur efficiently if 
the right of access (usually embodied in a licence) is sufficiently clear and 
enforceable. 

5.9 For markets to deliver efficient transactions - transactions that create the most value -
it is important that the cost of transactions (e.g. legal or contractual) is not so high 
that it unduly reduces the value created. For example, given the high number of 
PMSE assignments made each year, the costs to both PMSE users (buyers) and the 
owners of rights to access spectrum (sellers) could rapidly add up if users had to 
engage in a market every time they wanted access. There may even come a point 
where owners decided that the benefit they derived from allowing PMSE users 
access to spectrum was outweighed by the costs. However, these costs could be 
significantly reduced if the number of parties engaging in these transactions were 
also reduced (e.g. if PMSE users aggregated their demand through no more than a 
small number of band managers). 

5.10 Markets usually work more efficiently if there is a smooth flow of information between 
buyers and sellers. This is especially important if the value chain is long and 
complex, as is the case for some services provided by PMSE users (although no 
more so than in many other sectors of the economy). The smooth flow of information 
is then critical because the efficiency of decisions at upstream levels depends on 
information that is available further downstream (and vice versa). 

5.11 Parties to a market transaction need to trust that each can be relied on to live up to 
its side of the bargain. Sometimes this can be achieved through legally enforceable 
contracts. But because it is not possible to foresee all possible eventualities, 
contracts can leave room for doubt and interpretation. In such circumstances, there 
are other ways to promote trust, such as the reputations of institutions and people or 
the mutual interest created by the knowledge that the parties will be engaged in a 
series of transactions over time, not just a one-off exchange. 

5.12 Competition is important. It helps to prevent buyers from being exploited by a seller 
exercising market power, and it can bring many other benefits as well, such as 
sharpening incentives for cost efficiency and promoting innovation and choice. 
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Competition sometimes exists for the market instead of in the market, such as 
through a competitive process to determine the assignment of a licence to one or 
more band managers. However, theory and practice both suggest that efficient 
competition within a market is preferable. 

5.13 Spillover effects (also known as externalities) can also prevent markets from working 
at their maximum efficiency. Such effects can have either negative or positive 
impacts on other spectrum users, citizens or consumers. Two types of spillover effect 
are relevant to PMSE spectrum access: 

• there can be interference between neighbouring spectrum users in terms of 
both geography and frequency. These negative effects are held in check by 
rights of access and effective spectrum management, which in the current 
arrangements is undertaken by us and JFMG; and 

• there may be positive effects if some of the services in the PMSE value chain 
generate broader social value. We discussed this issue in some depth in the 
DDR consultation and suggested that a more effective way to take account of 
the existence of broader social value is for delivery bodies to operate in a 
financial and institutional framework that ensures they can acquire spectrum, at 
auction or in the market if this is the best use of their resources. This is 
generally better than intervening through spectrum policy (e.g. to provide 
scarce spectrum to particular users at prices below opportunity cost) as such 
intervention is likely to cause its own negative spillover effects, distorting 
incentives to use spectrum efficiently and making it difficult for use to change in 
future. However, it can take time for institutions that are responsible for 
procuring broader social value to react to changes in the availability of an input 
like spectrum. 

PMSE transactions have both downstream and upstream features 

5.14 To provide the appropriate context for assessing whether there could be a well-
functioning market for PMSE spectrum access, we provide an overview of PMSE 
transactions, taking into account the value chain for PMSE users and the role of 
spectrum. This describes the terminology that we use to describe different features of 
PMSE spectrum use. 

5.15 Figure 5.1 provides a high-level overview of the transactions in the PMSE value 
chain. PMSE users provide their services in a wide range of such chains. Some sell 
their services to other suppliers in the entertainment industries (e.g. radio 
microphones for use in theatres or pop concerts or wireless cameras for outside 
broadcasts). Others (e.g. churches or amateur theatre groups) contribute to non-
commercial and social activities. We refer to this diverse set of activities as the 
PMSE value chain. 
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Figure 5.1: Future spectrum transactions in the PMSE value chain 

 

5.16 PMSE users access spectrum to conduct the activities required by those further 
down the value chain and for whom this indirect access allows a commercial, 
financial and/or social benefit. (Newsgathering, for example, produces all three 
benefits.) Currently they do so by obtaining spectrum assignments from JFMG. 
These are geographically specific and can be for short periods (e.g. a day for a big 
sporting or cultural event or for newsgathering purposes) as well as longer (e.g. for 
PMSE use at fixed locations such as theatres, broadcasting studios and religious or 
educational establishments). In the current arrangements, we remain the licensing 
authority (i.e. retain the rights to spectrum access) and contract out this function to 
JFMG at prices to PMSE users that we set. However, different ways of organising the 
day-to-day supply of spectrum access to PMSE users can be envisaged, which is 
why the general label of “band manager(s)” is shown. We refer to the large volume of 
transactions between band managers and PMSE users as the downstream spectrum 
market. In the current arrangements, it is within this market that spectrum 
assignments are issued by JFMG to PMSE users. 
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5.17 To provide spectrum assignments, one or more band managers need to have access 
to spectrum. PMSE users currently access 80 different bands. We refer to the 
acquisition of spectrum for PMSE use as occurring in the upstream spectrum market. 
But the current arrangements do not involve a market mechanism to decide which 
spectrum is used for PMSE. We, as regulator, currently make such decisions. A 
similar situation is true for PMSE access to other spectrum where there is a primary 
user (e.g. the MOD) and we facilitate access on a secondary basis. JFMG is then 
contracted to use these bands by providing spectrum assignments to PMSE users. 

5.18 Thus, at present, all aspects of this value chain are shaped or constrained by 
regulation. It is regulation that has determined which spectrum bands are available 
for PMSE, and on what terms (i.e. the “upstream” spectrum market). It is the 
regulator that acts (through its agent, JFMG) as band manager. And it is regulation 
that determines the price and conditions of access to individual PMSE users (i.e. the 
“downstream” market). 

There are barriers to well-functioning PMSE spectrum markets 

5.19 Reflecting on the nature of PMSE spectrum access and the PMSE value chain, we 
have made the following assessment of the current barriers to well-functioning PMSE 
spectrum markets. 

Table 5.1: current barriers to well-functioning PMSE spectrum markets 
Requirement for 

a well- Likely impact of lack of Presence of requirement functioning requirement 
market 

The PMSE sector does not 
currently face the opportunity cost 
of its spectrum access. This is 
reflected in the fact that fees for 
spectrum assignments, at best, 
cover administrative costs. As a 
consequence, the incentives that 
PMSE users have to use spectrum 
efficiently are less sharp than they 
should be from the perspective of 
maximising the value generated. 

Incentives to use 
resources 
efficiently. 

PMSE users are likely to use 
relatively too much spectrum. 

Rights of 
ownership or 
access enable 
transactions to 
occur effectively. 

Licences usually have a duration of 
one year at most. The enduring 
rights of spectrum access are held 
by us and not by PMSE users or 
band managers. 

The upstream spectrum market 
would not operate effectively, and 
incentives to allocate spectrum 
efficiently are less sharp than they 
should be. 

The cost of transacting in the 
upstream spectrum market is not 
relevant as this market does not 
currently exist. This cost could be 
significant if band managers did not 
emerge to aggregate PMSE 
demand for spectrum. 

In the absence of band managers, 
PMSE users’ overall willingness to 
pay for spectrum access may 
under-represent the relative value 
of their use. 

The cost of 
transacting is not 
prohibitive. 
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Requirement for 
a well- Likely impact of lack of Presence of requirement functioning requirement 
market 

The lack of reliable information 
about market prices and the value 
that the PMSE sector generates in 
supporting downstream activities 
(e.g. theatres and broadcasting) 
means that the willingness to pay 
for PMSE spectrum access is 
uncertain. In principle, this could 
lead to under- or over-representing 
the relative value of this access. 
However, the very low (cost-
recovery) price currently paid for 
PMSE spectrum access suggests 
that under-representing relative 
value is more likely. 

Information flows between 
participants in the PMSE value 
chain are currently limited by the 
lack of market prices for spectrum 
access. 

Information flows 
smoothly 
between 
participants. 

There is currently trust between 
PMSE users and JFMG. The nature 
of the relationship between users 
and any potential band managers is 
likely to promote the development 
of trust given the relatively high 
frequency of transactions. 

Institutional 
arrangements 
promote trust 
between 
transacting 
parties. 

This requirement is likely to be 
present if no more than a small 
number of band managers emerge.

In their responses to the DDR 
consultation, PMSE users 
indicated their support for only one 
band manger rather than 
competing entities. This was for 
several reasons, including the 
development of trust and doubts 
about whether band managers with 
different spectrum could compete 
effectively. It is possible that the 
net effect of the lack of competition 
is therefore limited and so unlikely 
to be a barrier to reasonably well-
functioning PMSE spectrum 
markets. 

There is currently no competition 
between providers of spectrum 
access for PMSE use as this is 
provided by JFMG on our behalf. 

Competition is 
fostered. 
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Requirement for 
a well- Likely impact of lack of Presence of requirement functioning requirement 
market 

The impact of spillovers could 
result in PMSE users under-valuing 
their spectrum access. However, it 
is unclear whether this would be a 
significant barrier to well-
functioning PMSE spectrum 
markets. 
 
The DDR consultation proposed 
that some or all of Channel 69 be 
made available for PMSE access 
on a licence-exempt basis to 
support background-social use. 
This would secure spectrum 
access for some of the uses that 
are most likely to generate broader 
social value. 

There is evidence that spillover 
effects arise from some PMSE 
spectrum access (e.g. 
newsgathering and community use) 
which generate broader social 
value. However, the size of this 
value is uncertain, and not all 
activities supported by PMSE 
access are likely to generate equal 
value. 

 Spillover effects 
are taken into 
account. 

Additionally, other PMSE users 
with citizen objectives (e.g. the 
BBC) should reflect the presence 
of this broader social value in their 
valuation of the services that the 
PMSE sector provides. 
 
If realising social value were a 
significant problem, other remedies 
could facilitate well-functioning 
PMSE spectrum markets. For 
example, those funding the bodies 
responsible for delivering broader 
social value could take the cost of 
spectrum into account in their 
funding decisions. However, these 
bodies may take some time to 
adjust to the new environment, 
which suggests that the pace of 
change may need to allow for this. 

 
5.20 Using this assessment, we can identify the features of the current arrangements that 

currently form significant barriers in PMSE spectrum access. 

• Incentives for efficient spectrum use are not fully present. 

• There are no enduring rights of access. 

• Transaction costs may be disproportionately high. 

• Information on the value generated by PMSE users does not flow through the 
value chain, resulting in an inability to aggregate demand. 
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Regulation is a barrier to change 

5.21 The present structure of the PMSE sector is to a large extent shaped by regulation. It 
is regulation that determines which spectrum PMSE users access and the terms 
(including price) on which they do so. And it is regulation that effectively precludes 
other users from being able to access that spectrum if they would interfere with 
PMSE use. The fact that PMSE use is frequently secondary to a primary use such as 
high-power broadcasting or defence applications does not affect this analysis. This is 
because PMSE effectively has priority over alternative uses of the spectrum that 
could also operate on the same secondary basis. 

5.22 It is likely that the prevalent role of regulation has played a significant role in shaping 
the existing patterns of behaviour by PMSE users. For example, it is likely that 
regulation has played a role in facilitating continued reliance by the sector on mature 
analogue technologies, with a relative lack of innovation compared to other major 
spectrum-using sectors. Other factors -not least regulation in other major 
jurisdictions- will no doubt also have played a role given the large geographical 
markets for much PMSE equipment. But our observation is that regulation in the UK 
has in itself done relatively little to encourage PMSE users to become more efficient 
or to innovate with new technologies. 

These barriers are transitional rather than enduring 

5.23 There do not appear to be reasons why PMSE users could not respond to efficiency 
incentives if they were faced by the opportunity cost of spectrum access. If this were 
the case, PMSE users would be able to respond to price incentives in a number of 
ways in the short and medium term. These could include: 

• economising on their use of spectrum (e.g. Sagentia identified that some 
PMSE users were relatively more efficient in their use of spectrum than others); 
indeed it is evident from current behaviour that when the PMSE sector faces 
congestion it puts increased effort into achieving efficiency, often with success; 

• increasing their demand for equipment that is more efficient in spectrum use. 
This would be expected to give manufacturers the incentive to develop 
equipment that was more efficient in its use of spectrum or could be used in 
less congested spectrum bands or could utilise sharing technology; and 

• investing, either collectively or in partnership with manufacturers, in developing 
alternative technologies for delivering services (e.g. identifying ways in which 
other technologies that support the transfer of audio and video could be 
adapted to address problems of latency). 

5.24 These responses may not all be available to all users, nor are they all costless or 
straightforward. Whether they are appropriate would be a decision for PMSE users 
but sensible choices are more likely to be made if prices for spectrum access reflect 
the cost that this access imposes on other spectrum users and ultimately on citizens 
and consumers. 

5.25 Enduring rights of access could be obtained through competition in the upstream 
spectrum market against other potential users or via administrative allocation. 
Assuming that other barriers to PMSE users participating in spectrum markets are 
removed, competition is preferable to promote the optimal allocation of spectrum so 
that it flows to users who will generate the greatest value to citizens and consumers. 
However, if it is not possible to fully remove all of these barriers (e.g. if band 
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managers did not emerge to aggregate PMSE demand and hence reduce transaction 
costs—see below), an administrative allocation of access rights might be justified. 

5.26 PMSE spectrum access is currently managed by JFMG. This suggests that the 
emergence of band managers that are technically capable of providing downstream 
access to spectrum for PMSE use and so reduce transaction costs is feasible. The 
commercial viability of these entities is less certain. JFMG is contracted by us to 
charge prices that do no more than recover administrative costs. However, as many 
of the responses to the DDR consultation have suggested, the value generated by 
activities supported by PMSE spectrum access is significant. This suggests that, if 
appropriate information can flow through the PMSE value chain, commercial band 
managers may be viable. 

5.27 Finally, there is no reason why information cannot flow through the PMSE value 
chain over time. The reason why those who benefit from the services provided by 
PMSE users do not currently recognise their full value is a function of history, one 
contributory reason being the historically low level of charges for spectrum 
assignments relative to opportunity cost. In principle, PMSE users and their 
customers should be willing and able to reflect the full value of their services in the 
downstream spectrum market. This would simply align spectrum with the way that all 
other economic inputs, such as land and equipment, are obtained. And the market 
price of all such resources can increase or decrease. This usually just reflects the 
efficient workings of a well-functioning market. In the case of spectrum, an increased 
willingness to pay by PMSE users and their customers can allow more spectrum to 
be acquired for PMSE use in the upstream spectrum market. Again, band managers 
can play an important role here. 

5.28 Therefore, while the barriers that currently exist to well-functioning PMSE spectrum 
markets are significant, we do not believe that they are likely to be enduring. Having 
said this, fully removing these barriers is likely to be a complex process given the 
interdependencies suggested by the analysis above (e.g. improving information flow 
through the PMSE value chain is in part dependent on PMSE users facing prices that 
reflect the opportunity cost of their spectrum access). 

Resolving these issues will benefit the PMSE sector 

5.29 Successfully adapting to a market-led approach to spectrum access could have 
many benefits for PMSE spectrum users. 

5.30 In particular, it would give these users greater certainty over the availability of this 
essential resource for their services. They would no longer be beholden to regulatory 
decisions that, given the rising level of demand for spectrum for a wide range of 
uses, are likely to continue to favour moves away from protected access for particular 
sectors. 

5.31 If they are able to move to market-based approach, PMSE users should also be 
better placed to acquire rights to use additional spectrum bands, whether in the 
primary or secondary markets. 

5.32 The incentives that markets bring are also likely to result in innovation that improves 
the quality of PMSE equipment and that extends the technology choices available to 
PMSE users. In the long run, additional innovation is also likely to facilitate access to 
other, less congested spectrum bands at lower prices. 
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Conclusion 

5.33 A number of factors could make it difficult for PMSE users to engage in a market for 
spectrum access quickly and effectively. The combination of different issues that 
needs to be addressed to resolve this means that such a move is also not going to 
be straightforward. Time will be needed for these barriers to be overcome. 

5.34 It is far from clear that primary spectrum users with whom the PMSE sector shares 
much of its access are interested in acting as band managers. In the absence of this 
function, the risk of moving too quickly is costly disruption to the PMSE sector at a 
time when the spectrum that it accesses and the means by which it gains access are 
facing significant change. And this risk applies not just to PMSE users themselves 
but also to all of their customers who depend on their services. 

5.35 We do not believe that courting this risk would be consistent with our statutory duties 
or our objectives for the DDR. 

5.36 As a consequence, we believe that careful preparation is needed if the PMSE sector 
is to move to a market-led approach that will ultimately serve users’ and their 
customers’ interests more effectively than the regulated structures within which they 
have operated to date. 
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Section 6 

6 Options and proposals 
Introduction 

6.1 This section assesses options and makes proposals to meet our objectives and 
address the issues that came to light through the DDR consultation. 

We focus on the future institutional arrangements for PMSE, particularly in the 
digital interleaved spectrum 

6.2 A wide range of issues arising from the DDR affect the PMSE sector. These include 
the detailed future arrangements for access to Channels 69 and 38 and the potential 
for transitional access to some of the cleared spectrum in areas such as London. 

6.3 However, we think that this consultation should focus on the future institutional 
arrangements for PMSE users to access spectrum. In our view, this is the core issue 
underlying the debate about PMSE in recent months. If we can resolve this issue 
satisfactorily, much of the uncertainty facing the PMSE sector will be removed. It will 
then be possible to resolve other issues and plan implementation more effectively. 
DSO involves a major set of changes for the sector, and it is due to begin at a 
regional scale in the UK in late 2008. It is therefore desirable to resolve this central 
issue soon. 

6.4 We also think that it is right for this consultation to focus on the digital interleaved 
spectrum. The arrangements for access to these frequencies caused most comment 
and discussion in response to the DDR consultation, and in our view they lie at the 
heart of the issue. We have not brought forward any new proposals on other points, 
like the possibility of licence-exempting the use of some or all of Channel 69. We will, 
of course, return to these issues in the statement and further consultation on the 
DDR planned for late 2007. 

6.5 If we can resolve the institutional arrangements for access to the digital interleaved 
spectrum, this may also provide a model that could be relevant to other bands 
presently used by PMSE, such as VHF spectrum and bands shared with the MOD. 
So we have also included a short discussion of these bands. However, each 
spectrum band is different in some respect, and complex issues will need to be 
addressed to arrive at a new model for the management of all these bands. This 
document therefore only contains an initial discussion of this topic. 

6.6 We reiterate our original proposal to ensure that there is uninterrupted access to the 
existing analogue interleaved spectrum until DSO occurs in each region between 
2008 and 2012. The following map gives more information about when this will start 
to happen. 
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Figure 6.1: map showing when each region in the UK is due to switch over 

 

6.7 We will also ensure that new arrangements to provide continuity of access are in 
place as required from the expiry of the existing contractual arrangements with JFMG 
in September 2008. 

Digital interleaved spectrum 

6.8 Before discussing options for future PMSE use of this spectrum, it is important to be 
as clear as possible about precisely what we are considering. The DDR consultation 
proposed that the most appropriate way of packaging the digital interleaved spectrum 
would be as follows: 

• to offer a large number of packages of spectrum consisting of a single 
(interleaved) spectrum channel that could be used to provide a broadcast-like 
service at moderate to high power from an individual main-station transmitter. 
These packages would be suitable for local TV use, but the spectrum would not 
be reserved for local TV as there are other potential uses. It is likely that at 
least one or two packages could be made available in each of up to 50 main-
station areas. This would imply a total of between 50 and 100 such packages; 
and 

• to offer a small number (perhaps one, two or three) of larger packages of 
spectrum. These would consist of the right to use a subset of the interleaved 
channels across the whole of the UK while having to protect other services, 
including the six existing DTT multiplexes. These packages would be suitable 
for PMSE use and provide guaranteed access by PMSE users for a transitional 
period, lasting until at least the end of 2012. Beyond that date, use would not 
be restricted by regulation. 

6.9 We have not made final decisions on the division of the digital interleaved spectrum 
between these or any other packages. When we do make decisions on this point, we 
will need to take into account all potential uses of the spectrum. 
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6.10 These issues will be addressed in the statement detailing our final proposals for 
awarding the DDR spectrum. For the purposes of this consultation, we are continuing 
to work on the basis that there will be broadly sufficient capacity to allow existing 
PMSE use to be accommodated within the digital interleaved spectrum. However, a 
number of PMSE users may have to purchase new equipment to allow them to 
operate within the more restricted frequency range being considered. There are also 
other potential uses of the digital interleaved spectrum (such as local TV) and it is 
possible that unconstrained demand would exceed supply for the spectrum, at least 
in some geographies. 

The central question is how best to overcome the barriers to well-functioning 
markets 

6.11 Our central task as a spectrum regulator is to secure the optimal use of the finite 
spectrum resource in the interests of citizens and consumers. 

6.12 For a long time, this task was discharged by the regulator deciding directly, on 
administrative grounds, which uses and users should have access and on what 
terms. However, the proliferation of alternative uses, the rapid rate of change in 
technology and markets and the complex role that spectrum plays as an input into 
innumerable products and services mean that this approach is no longer sustainable 
in the modern world. 

6.13 Experience in many other contexts have shown that well-functioning markets are far 
superior to administrative control in allocating and managing resources. We have 
seen in section 5 that there are barriers to such markets in the case of PMSE, 
barriers that are sometimes related to the role that regulation has played as a way of 
meeting the sector’s needs in the past. 

6.14 We consider that there are large benefits to be had from extending a market-based 
approach to use of the digital interleaved spectrum, as there are to other bands. 
There are also large benefits to be had from enabling PMSE users to participate 
effectively in a market-based approach to spectrum access, not least so that they are 
able to express their demand for spectrum efficiently and have stronger incentives to 
invest and innovate in new technologies. 

6.15 We therefore see the following as key objectives to be pursued in designing future 
arrangements for access by PMSE users to the digital interleaved spectrum. We 
suggest that these are the objectives to be pursued in the design and selection of the 
options: 

• Avoidance of disruption to PMSE users that adversely affects their ability to 
provide a wide range of services to citizens, consumers and business 
customers  

This objective is clearly related to our duty to secure the interests of citizens 
and consumers, by ensuring that they can continue to benefit from the many 
important products and services to which PMSE use of these bands is 
presently integral. However, the objective is more relevant in the short-term 
than the long-term, as the ability of the PMSE sector to adapt to change should 
increase over time. 

• Facilitating the participation of the PMSE sector in a market-based approach to 
spectrum  
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This objective is related to our duty to secure the optimal use of the electro-
magnetic spectrum in the interests of citizens and consumers. Most of our work 
in relation to spectrum management is focussed on the supply of spectrum. 
However if we can facilitate the sector’s ability to participate in a market based 
approach to spectrum we will also strengthen the demand side, by improving 
the means through which citizens’ and consumers’ needs, tastes and interests 
can be met efficiently. 

• Promoting the optimal use of the spectrum in relation to all potential uses and 
users over time  

This objective relates to the fact that there are other potential users of the 
digital interleaved spectrum in addition to PMSE, and that the set of potential 
uses and users is likely to increase over time (given trends in technology and 
consumer behaviour, and the attractiveness of low frequency spectrum). 

• Avoidance of the risks of regulatory and market failure. 

This objective relates to the need to consider carefully the consequences of 
regulatory intervention, and the fact this often has unintended consequences, 
and that these can be adverse. The risks of regulatory failure can be 
particularly pertinent in areas with rapid change in technology and consumer 
behaviour. At the same time, we should consider whether or not different 
options address the risk of market failure. The principal risks identified in 
section 5 are relevant to the first two objectives above, but there may be other 
risks (such as inadequate competition) that may need to be considered. 

Six options 

6.16 At a broad level, we see six options for how the PMSE sector could make use of the 
digital interleaved spectrum in the future. They are summarised in the following table 
and explored in more detail below. 

Table 6.1: options for future PMSE access to digital interleaved spectrum 
Status quo                           Transition                                     No 

intervention 
Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 

Status quo Status quo 
with AIP 

Beauty 
contest with 

AIP 

Auction with 
additional 

safeguards 

Auction with 
DDR 

safeguards 

Auction 
without 

safeguards 
 

6.17 Options 1 and 2 are described as status quo because these would involve essentially 
seeking to replicate the present approach to spectrum access for PMSE from DSO. 
These arrangements would continue for an indeterminate period, depending on 
future policy decisions. Under these options PMSE users would access those bands 
specified by the regulator. They would do so via a band manager appointed by the 
regulator, and on terms and conditions specified by regulation. They would 
individually hold short-term licences, with a maximum length of one year, and they 
would enjoy little or no security of tenure. 

6.18 Option 2 would differ from Option1 through the application of Administered Incentive 
Pricing (AIP) to the bands. AIP is pricing of spectrum to reflect its “opportunity cost”, 
which means its value to the highest value alternative user. 
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6.19 Option 6 is included for completeness only. It would comprise auction of the digital 
interleaved spectrum with no transitional protection for existing PMSE users. We do 
not consider that this option meets our objectives. However it is useful in illustrating 
the limiting case to level of intervention. 

6.20 Options 3 to 5 are described as “transition” options because they involve a move to a 
market-based approach that is phased over time, at greater or lesser speed and 
through varying types of measure to achieve that outcome. 

6.21 A more detailed description of the options is included in the text below and also in 
Table 6.3: Detailed analysis of options. We have also assessed how well we think 
these options would meet the four objectives identified above. 

Option 1: status quo 

6.22 This option was advocated by many responses to the DDR consultation. It would 
essentially be a continuation of the present spectrum management arrangements for 
PMSE in the period from DSO onwards. These arrangements would continue until 
any further change in policy. 

6.23 The key characteristics of this option can be summarised as follows: 

• digital interleaved spectrum would be made available for PMSE users (quantity 
to be determined and subject to change from time to time); 

• we would appoint a contractor to act as band manager for PMSE users, issuing 
licences and making assignments day-to-day; we would pay the contractor for 
performing this function; 

• the licences issued would be short-term, with a maximum duration of one year; 
there would be little security of tenure; 

• detailed regulation would govern the equipment used and conditions of use by 
individual users; 

• we would set the level of fees for assignments to PMSE users to recover 
administrative costs; and 

• the contractor would collect these fees and pass them to us. As with all 
spectrum receipts, we would pass them to the Exchequer. 

6.24 Our assessment of this option against the objectives is as follows. 

6.25 It would score well in terms of serving the interests of PMSE users and avoiding 
disruption in the short term. This is because it would essentially reflect a continuation 
of present arrangements (albeit with changes to the frequencies used). The existing 
arrangements are well known and trusted by the PMSE sector, and they perform well 
in terms of managing demand from the sector in the short term, with very detailed 
knowledge of the sector held by the band manager. The existing arrangements have 
also helped to regularise PMSE use over time, moving the sector away from the 
illegal use that was prevalent before the 1990s. 

6.26 However, this option would do little or nothing to help PMSE users take part in a 
more market-based approach to spectrum. In particular it would not help disparate 
PMSE users to come together in a way that would allow them to express their 
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demand for spectrum in an economically efficient way. And it would not provide long-
term stability for PMSE users, as access to the spectrum would continue (as now) to 
be subject to future administrative decisions and changes in policy. There would be a 
need to review and/or renew the arrangements periodically, which would create 
uncertainty. 

6.27 We also consider that this option would score poorly in terms of promoting optimal 
use of the spectrum in relation to all potential uses and users. The spectrum made 
available to PMSE users would not be available to other uses and users who could 
interfere with PMSE use. It would therefore require further decisions by the regulator 
to make the spectrum available to those other uses, and to trade off continued 
availability to PMSE versus other uses. We consider that regulators are not well 
placed to make these decisions in the most efficient way. The cost to citizens and 
consumers of inefficient decisions about access to the spectrum by other uses could 
be very substantial. 

6.28 We also consider that this option would do little to promote additional innovation or 
long-term gains in efficiency in PMSE spectrum use, for reasons discussed in section 
5 and elsewhere. These arrangements would not confront PMSE users or their 
customers with the cost of preventing other uses of the spectrum. As a consequence, 
PMSE users would face no financial incentive to use spectrum more efficiently or to 
migrate to frequencies at which spectrum is more plentiful. 

6.29 Finally, we think that the option faces significant risks of regulatory failure, associated 
with the inability of regulators to determine the optimum allocation of resources. The 
risk of additional market failures would be curtailed by the fact that regulation would 
be so prevalent as to prevent a market emerging. 

6.30 For all of these reasons, we consider that this option scores poorly against our 
objectives taken as a whole. 

Option 2: status quo with AIP 

6.31 This option would be the same as option 1 except that in addition Administered 
Incentive Pricing (AIP) would be introduced to encourage efficient use of the 
spectrum accessed by the PMSE sector. 

6.32 AIP attempts to reflect the economic value of spectrum in annual licence fees, not to 
raise revenue or achieve any specific short-term change in the use of spectrum but 
rather to ensure that spectrum users fully recognise the costs that they impose on 
citizens and consumers by preventing alternative uses of that spectrum. 

6.33 The extension of AIP under this option would require Ofcom to determine the 
appropriate price for each of the many different types and durations of licence issued 
by JFMG. This could be complex, though not unmanageably so. We would consider 
phasing in the application of AIP at its full rate over time, as has happened in other 
bands. 

6.34 Our assessment of this option against the objectives is the same as for Option 1, 
save in the following respects. 

6.35 In terms of the avoidance of disruption to PMSE users, it would be similar to option 1 
except that the introduction of AIP could (depending on its level) have some 
disruptive effect. However, this could be mitigated by effective preparations for the 
introduction of AIP, including prior notice as to level. 
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6.36 This option would do little more than option 1 to prepare PMSE users for participation 
in a market-based approach to spectrum, as all access to spectrum would continue 
to be via Ofcom and its contractor. PMSE users would become accustomed to 
paying something closer to a market rate for access to spectrum. However many of 
the key issues identified in section 5 – notably their ability to aggregate and express 
demand efficiently – would not be addressed. 

6.37 This option would be superior to option 1 in terms of promoting optimal use of the 
spectrum in relation to all potential uses and users, as it would increase the incentive 
for PMSE users to review their use of spectrum. It could help to prompt reductions in 
spectrum use in favour of higher value users and/or additional investment in 
innovation and measures to improve efficiency. 

6.38 However, under this option, action to promote better use of the spectrum would be 
constrained by the need for demand and supply to be intermediated via the regulator 
– eg any release of spectrum would need to be back to Ofcom. PMSE users would 
not gain a direct financial advantage from release of spectrum for new uses, except 
through avoiding AIP. PMSE users would also continue to hold short-term licences, 
with limited tenure, reducing their security and affecting their incentives adversely. 

6.39 We consider that there would still be significant risks of regulatory failure, as per 
option 1, plus the risk that AIP is not set at the correct level by the regulator. 

6.40 For all of these reasons, we consider that this option scores better against our 
objectives than option 1, but still quite poorly overall. 

Option 3: beauty contest with AIP 

6.41 Options 3, 4 and 5 are all intended to minimise the risk of disruption while maximising 
longer term benefits by providing routes by which the PMSE sector might transition 
from its present, highly regulated status to participation in a market-based approach 
to spectrum management. 

6.42 Although the DDR consultation generally favoured releasing spectrum by auction, it 
recognised that the fundamental issue was the level of regulatory control of future 
use and that other methods of award might be appropriate in specific circumstances. 
A beauty contest (also known as comparative selection) is one such method. 

6.43 In brief, option 3 would work as follows: 

• Ofcom would identify a set of digital interleaved usage rights that would be 
available for award by beauty contest. The criteria for the beauty contest are 
discussed below. 

• The licence offered would have an indefinite duration, but it could be varied or 
revoked on notice. The terms in this respect would be the standard terms 
available for Ofcom’s tradeable (non-auctioned) licences, so that revocation on 
spectrum management grounds would be possible on 5 years’ notice. (The 
licence holder would therefore have better tenure than individual PMSE users 
under options 1 and 2 though less security than under options 4 and 5 below). 

• AIP would be payable at a rate determined by Ofcom, for the bundle of 
spectrum rights as a whole. AIP for this spectrum would be reviewed 
periodically, as it is for other bands. 
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• The licence would be tradeable and technology and application neutral (subject 
to potential obligations to make spectrum available for PMSE, see below). The 
winner of the beauty contest would be free to acquire additional spectrum in 
auctions and/or the secondary market (for example through leasing). 

6.44 A key objective behind this option would be to award the spectrum to an entity whose 
interests were well-aligned with those of the PMSE sector, but that was also capable 
of participating over time in a market-based approach to spectrum management. 

6.45 The aim would therefore be to help bring into existence an entity that would have a 
number of characteristics. These would be reflected in the criteria used in the beauty 
contest, which could include: 

• having the technical, financial and managerial capability to manage the 
spectrum efficiently on a day-to-day basis for PMSE and other use, and to 
command trust among PMSE users; 

• having similar capabilities, to allow for potential participation in a market-based 
approach to spectrum in future; 

• having the incentives and expertise to secure more efficient use of the 
spectrum over the long term, in relation both to PMSE use and to other 
potential uses and users. 

6.46 It is worth noting that any such institution is likely to face a tension between the 
interests of its PMSE user community and those of potential rival users of spectrum. 
It will be very important to get the right balance between these different pressures in 
order to promote efficient use of the spectrum in the long term. 

6.47 There are different ways of attempting to do this, including: 

• through the beauty contest criteria and process; this could encourage 
competing bidders to come forward with ideas for managing the trade-off 
between different uses of the spectrum and ways of raising efficiency; 

• through the winning bidder having appropriate incentives and governance for 
this activity; this could significantly reduce the need for subsequent regulation; 

• through regulation; AIP would play an important role as an incentive for efficient 
use, but in principle we would like to keep other licence conditions to a 
minimum; there might be a need for detailed ‘backstop’ provisions to protect 
PMSE users, but there may also be alternatives to this (e.g. through Ofcom 
having a general power to intervene if necessary by issuing a direction). 

6.48 It might also be possible to combine elements of the beauty contest proposal with 
elements of an auction. For example, if several organisations met, to an acceptable 
standard, the criteria set for the beauty contest, those organisations could then take 
part in a final step that could take the form of an auction. The bids in the auction 
might reflect the estimate that these different organisations placed on making 
spectrum available to non-PMSE users. This is in fact just one of a number of 
possible variants. 

6.49 A lot more work would need to be done on the detail of this option. If we take this 
idea forward, we will need to consult further on the details and to work with interested 
parties in the sector and beyond. However, we consider that in principle this idea is 
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well worth careful consideration, as it offers a potential means of creating a bridge 
between the current position of the PMSE community and a future market-based 
approach. 

6.50 Our assessment of this option suggests that overall it scores better than options 1 
and 2 against the four objectives we have identified. 

6.51 The creation of an institution that enjoys the trust of PMSE users should reduce 
significantly the risk of short-term disruption to this community. 

6.52 If appropriately designed and incentivised, this institution should also increase the 
ability of the PMSE sector to participate in a market based approach to spectrum 
management. The creation of an institution would in itself help to increase the 
capacity of the sector in this respect. 

6.53 This option should also be superior to option 2 in terms of promoting optimal use of 
spectrum given that not only would AIP be payable but the institution could itself 
engage directly in making spectrum available to other users and other uses, through 
spectrum trading. It is important that in practice it also has incentives to do this. 

6.54 The risk of regulatory failure should be less than in options 1 and 2 as the scope of 
regulation would itself be reduced. However, there is still a material risk that the 
combination of beauty contest and subsequent regulation does not secure optimal 
use of the spectrum in the long term. A beauty contest is likely to require difficult 
judgements, and could create a significant risk that the process does not place the 
spectrum in the hands of those best able to use it to maximum advantage. It is also 
common for beauty contests to involve more legal risks and uncertainty than 
auctions. 

Option 4: auction with additional safeguards 

6.55 This option would amend the DDR proposals to provide additional protection to 
PMSE in an auction of the digital interleaved spectrum. 

6.56 We would include this protection in the conditions of the licences offered for auction. 
We would expect bidders to take account of these conditions in the bids that they 
offered so that bids would be reduced accordingly. In other respects, such an auction 
could follow the general approach proposed in the DDR consultation – though we 
noted then that we would favour a simpler approach to auctioning the digital 
interleaved spectrum compared to the cleared spectrum. However, one possibility 
might be also to include a pre-qualification process for the bidders. This could be 
designed to ensure bidders had the skills and expertise needed to manage the 
spectrum efficiently, particularly (but not only) for PMSE users. This could involve 
setting some threshold for things such as technical, financial and managerial 
capability, and sectoral expertise. 

6.57 We suggest that the best way to provide additional protection would be to extend the 
duration of an obligation to make access available to PMSE users. The DDR 
consultation proposed that this obligation should last until at least the end of 2012. 
Responses argued that this was inadequate as it did not reflect the lifecycle of PMSE 
equipment or the risk that many PMSE users would have to make two equipment 
changes in short order – one to move to new digital interleaved capacity, and a 
second potentially to migrate elsewhere after the end of 2012. 
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6.58 We recognise these concerns. There is a balance of considerations to be taken into 
account in setting any date, including in particular the opportunity cost of precluding 
alternative uses of the spectrum. This makes it difficult to identify any single date as 
the right one for this purpose. However, taking account of the views we have 
received and our analysis of the complexity of the issues that the PMSE sector has to 
address, we think that a safeguard lasting only till the end of 2012 would be 
insufficient. We think that a safeguard lasting until 2018 should provide sufficient 
reassurance to address most PMSE users’ concerns, though there is plainly a 
judgment to be made about any particular date. 

6.59 The provision of protected access to 2018 would give the PMSE sector ten years to 
plan for change. This period should additionally be long enough to allow for the 
lifetime of most, if not all, PMSE equipment purchased before we gave notice in 2005 
that access to the interleaved spectrum was subject to revocation. 

6.60 This length of obligation is also likely to facilitate the acquisition of the spectrum by 
one or more parties in the PMSE sector at auction, though plainly we cannot 
preclude other outcomes. 

6.61 In terms of the form of protection to be afforded to PMSE users during this period, we 
suggest that the proposal should follow the lines set out in the DDR consultation - to 
guarantee access to the digital interleaved spectrum on reasonable terms and 
conditions. Additional work would be needed on the detailed design of conditions on 
these lines. 

6.62 One potential concern with this option is the risk of creating a cliff edge when the 
protection afforded to PMSE users drops away in 2018. However, we do think that 
there are actions that the PMSE sector may itself be able to take to reduce this risk, 
such as increasing the efficiency with which the sector uses spectrum and increasing 
the use of other, less congested spectrum bands where securing access in the future 
might not be so difficult. Many of these changes will take time, not least in relation the 
manufacturing and product development cycle. However, this is precisely the kind of 
adjustment that the transition period should allow to happen. 

6.63 Other key aspects of this option are as follows: 

• The licence would have indefinite duration, as in option 3, but in this case there 
would (as with other auctioned licences) be an initial period during which the 
grounds on which the licence could be revoked would be very limited (eg to 
reasons of national security, or international obligations). The DDR suggested an 
initial period of 18 years. Only after this period would it be possible to revoke the 
licence on spectrum management grounds. 

• The licence would be technology-neutral and tradable, though (as discussed) it 
would contain obligations to provide access to PMSE users for a defined period, 
until 2018. 

6.64 Our assessment suggests that like option 3, this option compares reasonably well 
against our objectives taken as a whole. 

6.65 We consider that a guarantee of access to 2018 should be sufficient to guard against 
undue disruption to PMSE users. There is a risk that the entity that acquires the 
spectrum at auction will not be trusted by the PMSE community, though the length of 
the guaranteed access should mitigate this risk. A pre-qualification process as 
described above could also help to address this point. 
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6.66 It is worth noting that the security of tenure proposed under this option is superior to 
option 3. This should help to reduce other risks of disruption to the PMSE community, 
including the policy risk created by periodic reviews of AIP.. 

6.67 This option may be superior to option 3 in terms of the incentives to promote optimal 
use of the spectrum in relation to all potential uses and users. This is because there 
is less risk of confusion between the different objectives noted in relation to option 3 
(notably the tension for the winner of the beauty contest between serving the 
interests of ‘its’ PMSE community and other users). A version of this trade-off will still 
exist, but it is more likely to be seen in commercial terms and will not have been 
internalised by the regulator into the selection process. 

6.68 In relation to the other objectives, we think it is unclear whether this option is better or 
worse than option 3. It may do as much or more to facilitate the PMSE’s sector 
engagement in the spectrum market if an entity from the PMSE sector wins the 
auction. However, the converse is also true. The risks of regulatory failure seem 
similar in both options (in this case specifically the risk of getting the licence 
conditions protecting PMSE wrong). 

Option 5: auction with DDR safeguards 

6.69 This is the proposal set out in the DDR consultation. 

6.70 We think in light of the responses to the consultation and further work that it would 
not do enough to reduce the risk of disruption to PMSE users, nor would it do enough 
to facilitate the PMSE sector’s engagement in the spectrum market.  It might be 
better than any option considered to date in terms of promoting optimal use across 
the wider set of uses and users. This reflects, in particular, the earlier end of 
transitional protection compared to option 4. 

6.71 However, we do not believe that the risk of disruption would be acceptable. 

Option 6: auction without safeguards 

6.72 Under this option, the digital interleaved spectrum would be auctioned with no 
requirements to safeguard PMSE use whatsoever. This would not preclude its being 
packaged in a manner suitable for, or that did not preclude, PMSE use, nor would it 
preclude PMSE users from participating successfully in that auction. 

6.73 We have included this option for completeness only. We think that it performs poorly 
against our objectives, and that it would not promote optimal use as PMSE users are 
unlikely to be able to express their demand for spectrum efficiently. 

6.74 We did not propose this option in our DDR consultation, and we remain of the view 
that it would not be consistent with out objectives. 

Summary of options and analysis 

6.75 The table below sets out a summary assessment of the options against the four 
objectives. 
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Table 6.2: Assessment of options against objectives 

Option Avoid 
disruption  

Facilitate 
market  

Avoid Promote optimal regulatory use  failure  
Status quo High Low Low Low 

Status quo with 
AIP High Low Low-medium Low 

Beauty contest 
with AIP Medium-high Medium Medium Low-medium 

Auction with 
additional 

safeguards 
Medium Medium Medium-high Low-medium 

Auction with 
DDR safeguards Low to medium Low High Low 

Auction without 
safeguards Low Low Medium Low 

 

Table 6.3: Detailed analysis of options 

 
Option 

elements 
Status quo Status quo 

with AIP 

Auction with 
Beauty 

contest with 
AIP 

extra Auction with Auction with 
safeguards, 
beyond DDR 

proposals 

DDR no 
safeguards safeguards 

Market. Regulator to 
end 2012, 
thereafter 
market. 

Regulator to 
2018, 
thereafter 
market. 

Regulator 
identifies 
those 
spectrum 
rights to be 
awarded via 
beauty 
contest 

Who 
identifies 
DDR 
spectrum 
for use by 
PMSE. 

Regulator by 
administrative 
decision. 

Regulator by 
administrative 
decision. 

 
PMSE users 
may acquire 
spectrum in 
primary 
market or 
gain 
secondary 
access from 
other parties. 

  
Guaranteed 
access for 
PMSE users 
to some 
bands to end 
2012. Access 
to those 
bands 
thereafter, 
and to other 
bands, 
determined 
commercially. 

Guaranteed 
access for 
PMSE users 
to some 
bands to 
2018. Access 
to those 
bands 
thereafter, 
and to other 
bands, 
determined 
commercially.

 
Scope for 
additional 
spectrum 
rights to be 
acquired in 
market. 
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Option 

elements 
Status quo Status quo 

with AIP 

Auction with 
Beauty 

contest with 
AIP 

extra Auction with Auction with 
safeguards, 
beyond DDR 

proposals 

DDR no 
safeguards safeguards 

Beauty 
contest 
against 
criteria  

Auction. How to 
identify 
entity to 
manage 
these 
bands for 
use. 

Regulator via 
contract. 

Regulator via 
contract. 

Auction, with 
possible pre-
qualification 
process. 

Auction. 
Users may 
acquire 
spectrum in 
primary 
market, and 
appoint entity 
to manage 
on their 
behalf. Or 
commercial 
entity may 
choose to act 
as band 
manager. 

(In some 
circumstances 
could be 
hybrid beauty 
contest and 
auction). 

Indefinite 
duration.  

Indefinite 
duration.  

Indefinite 
duration.  

Indefinite 
duration.  Tenure of 

spectrum. 
Short-term 
licences, up 
to 1 year. 

Short-term 
licences, up 
to 1 year.     

Initial period 
of [18] years 
during which 
regulator 
cannot 
revoke on 
spectrum 
management 
grounds. 
Thereafter 
right to 
revoke on 
spectrum 
management 
grounds, 
subject to 5 
years’ notice. 

Initial period 
of [18] years 
during which 
regulator 
cannot 
revoke on 
spectrum 
management 
grounds. 
Thereafter 
right to 
revoke on 
spectrum 
management 
grounds, 
subject to 5 
years’ notice. 

Right to 
revoke on 
spectrum 
management 
grounds, 
subject to 5 
years’ notice. 

Initial period 
of [18] years 
during which 
regulator 
cannot 
revoke on 
spectrum 
management 
grounds. 
Thereafter 
right to 
revoke on 
spectrum 
management 
grounds, 
subject to 5 
years’ notice. 
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Option 

elements 
Status quo Status quo 

with AIP 

Auction with 
Beauty 

contest with 
AIP 

extra Auction with Auction with 
safeguards, 
beyond DDR 

proposals 

DDR no 
safeguards safeguards 

Market.  Auction 
determines 
price for 
rights in 
primary 
market. 
Additional 
fees may be 
payable for 
primary rights 
beyond [18] 
years. 

Auction 
determines 
price for 
rights in 
primary 
market. 
Additional 
fees may be 
payable for 
primary rights 
beyond [18] 
years. 

Regulator, for 
set of 
spectrum 
rights as a 
whole. 
Periodic 
reviews. (If 
auction 
element this 
will influence 
the price) 

How is 
price for 
use of 
spectrum 
determined. 

Regulator (via 
contractor) for 
all individual 
assignments 
and licences. 
Administrative 
costs only. 

Regulator (via 
contractor) for 
all individual 
assignments 
and licences.  
Administrative 
costs plus 
estimated 
opportunity 
cost. Periodic 
reviews. 

Auction 
determines 
price for 
rights in 
primary 
market. 
Additional 
fees may be 
payable for 
primary rights 
beyond [18] 
years. Prices 
in secondary 
market 
determined 
commercially.

 
  Holder of 

licence 
determines 
prices for 
downstream 
PMSE users.  

Prices for 
downstream 
PMSE use 
protected by 
regulation 
during period 
of 
guaranteed 
access. 
Thereafter 
prices for 
PMSE 
determined 
commercially. 

Prices for 
downstream 
PMSE use 
protected by 
regulation 
during period 
of 
guaranteed 
access. 
Thereafter 
prices for 
PMSE 
determined 
commercially.

 
Licence 
conditions to 
provide 
backstop 
against risk of 
abuse (see 
below). 

Guarantee of 
reasonable 
access for 
PMSE users 
during period 
of protection. 
Otherwise no 
constraints 
on use. 

Guarantee of 
reasonable) 
access for 
PMSE users 
during period 
of protection. 
Otherwise no 
constraints 
on use. 

Not 
restricted. 

Who can 
use 
spectrum 
and for 
what. 

Limited to 
PMSE -
unless 
change in 
policy. 

Limited to 
PMSE -
unless 
change in 
policy. 

Licence 
conditions to 
ensure 
access is 
available for 
PMSE for 
period but 
also to 
encourage 
migration to 
access based 
on market 
basis. 
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Option 

elements 
Status quo Status quo 

with AIP 

Auction with 
Beauty 

contest with 
AIP 

extra Auction with Auction with 
safeguards, 
beyond DDR 

proposals 

DDR no 
safeguards safeguards 

Technology 
and use 
neutral 
licence(s). 
Licences 
tradable. 

Technology 
and use 
neutral 
licence(s). 
Licences 
tradable. 

Technology 
and use 
neutral 
licence(s). 
Licences 
tradable. 

Technology 
and use 
neutral 
tradable 
licences. 

Detailed 
technical 
conditions 
controlling 
technology 
and use of 
equipment. 

Other 
licence 
conditions. 

Detailed 
technical 
conditions 
controlling 
technology 
and use of 
equipment. 

 
  Beauty 

contest 
should create 
strong 
alignment with 
interests of 
PMSE users, 
but licence 
conditions 
may be 
required (i) to 
protect PMSE 
users from 
residual risks 
or (ii) secure 
efficient use 
of spectrum, 
or both. 

Period of 
guaranteed 
access with 
pre-defined 
end date. 

Period of 
guaranteed 
access with 
pre-defined 
end date. 

  
Licences 
could be 
tradable 
between 
PMSE 
licensees 
only and 
unlikely to 
carry value. 

Licences 
could be 
tradable 
between 
PMSE 
licensees 
only and 
unlikely to 
carry value. 

 
If auction 
used to 
determine 
price (ii) may 
not be 
required. 
 
Licence 
conditions 
could lapse 
after initial 
period, or on 
review. 

 

Question 1. Do you agree with our identification and analysis of the options for how 
the PMSE sector could make use of the digital interleaved spectrum? Which options, 
if any, do you favour? 

 

Packaging is a common issue to both a beauty contest and an auction with 
additional safeguards 

6.76 Whichever of these options was pursued, the number of packages of digital 
interleaved spectrum that would be awarded is an issue which would need to be 
resolved. 
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6.77 In both cases, we would also need to clarify how legally band managers could confer 
on individual PMSE users their spectrum access rights. 

Packaging 

6.78 The DDR consultation indicated that we had an open mind as to the appropriate 
number of the larger packages of interleaved spectrum (i.e. the packages which are 
most suitable for PMSE use). Options included: 

• one package comprising all the remaining interleaved capacity that is available. 
We noted that this had the obvious advantage of simplicity and minimised the 
number of additional spectrum boundaries created but offered no potential for 
competition between suppliers; 

• grouping adjacent channels together (e.g. having one package consisting of 
Channels 21 to 30 and another of Channels 41 to 62). We noted that this also 
risked reducing competition in any future market for the supply of spectrum to 
PMSE users if those users were restricted in their choice of supplier because 
equipment is generally only tuneable across a narrow range of frequencies (a 
few channels) and not generally able to tune across the entire range of 
interleaved channels; or 

• splitting the channels more evenly between packages that are more nearly 
identical (e.g. having one package consisting of Channels 21, 24, 27, 41, 44, 
47, 50, 53, 56 and 59, another consisting of Channels 22, 25, 28, 42, 45, 48, 
51, 54, 57 and 60 and a third consisting of Channels 23, 26, 29, 43, 46, 49, 52, 
55, 58 and 61, with Channels 30 and 62 included within two of these 
packages). We noted that this reduced the risk of competition problems by 
creating the possibility of multiple suppliers holding spectrum suitable for use 
by most PMSE users. However, at the same time, it significantly increased the 
number of spectrum boundaries across which coordination might be required, 
potentially increasing cost and/or reducing efficiency of use. 

6.79 We have reassessed these options in the light of consultation responses. In 
particular, we have noted those that highlighted negative experiences of dealing with 
more than one service provider prior to RA’s 1996 reforms, and the strong desire of 
many PMSE users to obtain spectrum from one source. We recognise that users 
have raised important practical issues, and that current arrangements work well in 
this respect. 

6.80 We have also noted that, for many types of PMSE use, dividing the spectrum into 
separate packages is unlikely to have significant competition benefits at least in the 
short term, because of restrictions on the tuning range of equipment and/or the need 
by users to access large quantities of spectrum for special events. The competition 
benefits of this approach in the longer term might however be larger. 

6.81 This had led us to conclude that any potential competition benefits of multiple 
packages are outweighed by the added complexities for PMSE users. 

6.82 In the absence of competition, it is important that PMSE users are protected from the 
potential abuse of market power of any band manager. At present, this protection is 
provided by the regulator controlling terms and conditions for use of the spectrum 
directly. This would also be the case under options 1 and 2. Under option 3 the 
protection of PMSE users could be achieved through seeking an alignment between 
the interests of the band manager and the interests of PMSE users, via the beauty 
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contest, and through additional regulatory provisions if necessary. Under option 4 
and option 5 the interests of PMSE users would be protected through the regulatory 
provisions ensuring access to PMSE users on reasonable terms for the period of 
guaranteed access. 

6.83 Regardless of the means of award, we therefore favour offering one package of 
digital interleaved spectrum. 

Question 2. Do you agree that we should offer one package of digital interleaved 
spectrum? 

 

Other issues 

6.84 We now turn to issues other than the future institutional arrangements for accessing 
the digital interleaved spectrum. There are three points we discuss below. First, we 
ask for any views on whether there is scope for greater use of Channel 70 to address 
community users’ needs. Second, we note recent developments at European level 
that may be relevant to PMSE. Third, we widen the discussion of institutional 
arrangements in this document to consider other bands. 

Potential for greater use of Channel 70 

6.85 Licence-exempt access for radio microphones is already available at 863-865 MHz, 
in Channel 70, in accordance with the Wireless Telegraphy (Exemption) Regulations 
2003,12 as amended by the Wireless Telegraphy (Exemption) (Amendment) 
Regulations 2006,13 14 and UK Interface Requirement 2030.  Greater use of this 
allocation could be of benefit to users who want quick and easy access to spectrum, 
and who do not require the assurance of quality of service provided by a co-ordinated 
assignment. 

6.86 We would be interested in any views respondents may have on whether there is 
potential for greater use of Channel 70. This is likely to depend on a number of 
factors: 

• the extent to which Channel 70 is already used and could therefore absorb 
additional use. Precisely because access for radio microphones is licence-
exempt, we have little information on this; 

• the ability of PMSE equipment that uses Channel 69 to tune to 863-865 MHz 
as well; and 

• the existence of constraints that might prevent Channel 70 from being an 
attractive option for users. 

Question 3. Do you believe that greater licence-exempt use could be made of 
Channel 70 by PMSE? Are there any obstacles that would need to be overcome 
first? 

 

 

                                                 
12 www.opsi.gov.uk/si/si2003/20030074.htm. 
13 www.opsi.gov.uk/si/si2006/20062994.htm. 
14 www.ofcom.org.uk/radiocomms/ifi/tech/interface_req/uk2030.pdf. 
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European developments 

6.87 The DDR consultation noted that potential developments at European level could be 
very relevant to the digital dividend in the UK. In particular, we noted that proposals 
for action at European level might come forward, and that in some cases European 
decisions could be binding on the UK. The international position is also important 
because the use of spectrum in other countries can affect the use of spectrum in the 
UK – either by imposing constraints on use, or by creating opportunities to realise 
economies of scale with other countries. 

6.88 In this context, it is worth noting some developments since the DDR consultation. In 
particular, on 30 January 2007 the Radio Spectrum Committee (RSC) of the EU 
issued a mandate to CEPT, a body including the spectrum administrations of EU 
Member States and others, for a report on various topics, including the potential for 
identifying band plans that could facilitate the deployment of new services using 
digital dividend spectrum, specifically mobile multimedia services (such as mobile 
TV) and future generations of two-way mobile communications. CEPT was also 
asked to investigate potential uses of the digital interleaved spectrum. 

6.89 The Mandate to CEPT is closely related to the Opinion issued by the EU’s high-level 
spectrum policy group, the Radio Spectrum Policy Group (RSPG) on 14 February 
2007. This recommended that work should be done to identify non-mandatory and 
non-exclusive band plans for these services, among other matters. ‘Non-mandatory’ 
means that Member States should be free to decide on the extent to which the band 
plan would be implemented (if at all), and ‘non-exclusive’ means that while the band 
plans would be prepared to enable the services to be deployed, other services 
should not be prohibited at EU level from operating in those frequencies. 

6.90 This work is being carried out in CEPT Task Group 4 (TG4), which is expected to 
issue reports in July and October. These reports will need further consideration at 
both national and EU level when received, and it is likely that there will be extensive 
further work on this topic over the months that follow. However, it is potentially 
important for PMSE users as it may affect the likelihood of alternative uses of various 
spectrum bands between 470-862 MHz, including the digital interleaved spectrum, 
the various blocks of cleared spectrum, and Channel 69. Some options under 
consideration by TG4 include, for example, the option to use Channels 62 and 69. 
Full implementation of this would raise significant issues for the UK – Channel 69 is 
well understood to be very important for PMSE, while the use of Channel 62 is an 
integral part of the plan for DTT transmission after DSO. 

6.91 It is important to stress that no policy decisions have been made, and that work at 
European level continues to be at an early stage. Ofcom will consider very carefully 
the impact of any proposals on all potential uses of the spectrum, including PMSE 
and DTT. Ofcom remains committed to ensuring that spectrum is available for PMSE, 
and that this includes, as with Channel 69, a UHF channel or equivalent available 
nationwide. 

Other bands 

6.92 There is also a need to consider the future management arrangements for the bands 
currently accessed by PMSE other than the digital interleaved spectrum. 

6.93 This issue is complex because PMSE users currently access a very wide range of 
bands (around 80 in total), and the terms on which this access is granted vary widely. 
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6.94 Some bands, for example, are principally used for defence purposes, and access 
may be subject to the overriding requirements of MOD. In other bands, access is 
actively changing as other uses are introduced, with the expansion of services such 
as DAB. Access to other bands is being withdrawn under the terms of national and/or 
EU spectrum policy, as bands are being released for new uses, notably under 
Ofcom’s awards programme. 

6.95 However, it is important that we begin a dialogue now about how to manage future 
access to the spectrum that will be available in future for PMSE. This is for several 
reasons. One is that Ofcom’s current contract with JFMG ends in September 2008. 
However, there are also more fundamental issues about how we promote the 
efficient use of spectrum by PMSE and other users; how we help the PMSE sector to 
engage in a more market-based approach to spectrum management; and how we 
help to ensure that the arrangements for spectrum access by the PMSE sector are 
coherent and easy to use. 

6.96 Against this background, we need to consider the relevance of the options identified 
for future PMSE access to the digital interleaved spectrum to other bands. This is 
particularly relevant to options 3 and 4, which we have identified as the best fit with 
our objectives. 

6.97 This document is not intended to be an exhaustive discussion of this issue. However, 
the following questions seem worth considering: 

• Could option 3 be extended in some way to include access to some other 
bands currently accessed by PMSE? If so, what changes would we need to 
make to licence conditions and/or the beauty contest process to secure our 
objectives? 

• Could option 4 be extended likewise, to include access to other bands currently 
accessed by PMSE? If so, what changes would we need to make to licence 
conditions to secure our objectives? 

• Even if these options could not be extended, could we combine responsibility 
for the management of access to these other bands with the operation of a 
band management function for the digital interleaved spectrum under option 3 
or 4? 

6.98 We would welcome the opportunity to discuss this issue during this consultation. We 
would also welcome any other ideas that respondents might have for ways in which 
Ofcom might be able to promote further innovation and gains in efficiency in the 
PMSE sector. For example, are there are areas of potential long-term technical 
research that could be relevant, and how could the objectives discussed in this 
document best be pursued at European level? 

Question 4. Do you have any comments on the scope for applying the options 
discussed above to bands other than the digital interleaved spectrum? 
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Section 7 

7 Next steps 
7.1 This consultation, published on 20 June 2007, lasts for just over 10 weeks. The 

closing date for responses is 31 August 2007. See annex 1 for details of how to 
respond to this consultation. 

7.2 We will give our various stakeholders the opportunity to discuss our proposals during 
July 2007. Invitations to these events will be sent out in due course, and details will 
be posted at www.ofcom.org.uk/radiocomms/ddr/. 

7.3 We expect to address responses to this consultation when we release a statement 
before the end of 2007 detailing our final proposals for awarding the digital dividend. 
We also expect to publish a further consultation, again by the end of the year, on 
certain issues of detail regarding this award (e.g. more detailed proposals on 
spectrum packaging and award design). 

7.4 An indicative timetable for the award of the digital dividend is set out below. This is 
subject to a number of factors (e.g. international developments and the outcome of 
this consultation). 

• Late summer 2007   Results of market research 

• Late 2007    Policy statement 

• Late 2007    Further consultation on detailed 
     award proposals 

• Summer 2008   Statutory consultation on draft Regulations 

• Late 2008 / early 2009  Award process 

• First half of 2009   Licences issued 

7.5 Please note that you can register to receive free mail updates alerting you to the 
publication of relevant Ofcom documents. For more details, please see 
www.ofcom.org.uk/static/subscribe/select_list.htm. 
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Annex 1 

1 Responding to this consultation  
This is how to respond 

A1.1 We invite written views and comments on the issues raised in this document, to be 
made by 5 p.m. on 31 August 2007. 

A1.2 We strongly prefer to receive responses using the online web form at 
http://www.ofcom.org.uk/consult/condocs/pmse/howtorespond/form as this helps us 
to process them quickly and efficiently. We would also be grateful if you could assist 
us by completing a response cover sheet (see annex 3) to indicate whether there are 
confidentiality issues. This cover sheet is incorporated into the online web-form 
questionnaire. 

A1.3 For larger consultation responses—particularly those with supporting charts, tables 
or other data—please email pmse@ofcom.org.uk, attaching your response in 
Microsoft Word format with a cover sheet. 

A1.4 Responses may alternatively be posted to the address below, marked with the title of 
the consultation. 
 
Steve Roper 
Ofcom 
Riverside House 
2a Southwark Bridge Road 
London SE1 9HA 

A1.5 Note that we do not need a hard copy in addition to an electronic version. We will 
acknowledge receipt of responses if they are submitted using the online web form but 
not otherwise. 

A1.6 It would be helpful if your response could include direct answers to the questions 
asked in this document and listed together in annex 4. It would also help if you can 
explain why you hold your views and how our proposals would impact on you. 

This is how to obtain further information 

A1.7 If you want to discuss the issues and questions raised in this consultation or need 
advice on the appropriate form of response, please contact Steve Roper on 020 7981 
3027. 

We will seek to respect requests for confidentiality 

A1.8 We believe that it is important for everyone interested in an issue to see the views 
expressed by consultation respondents. We will therefore usually publish all 
responses, ideally on receipt, at www.ofcom.org.uk. If you think some or all of your 
response should be kept confidential, please specify which parts and why. Please 
also place such parts in a separate annex. 

A1.9 If someone asks us to keep some or all of a response confidential, we will treat the 
request seriously and try to respect it. But sometimes we will need to publish all 
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responses, including those that are marked as confidential, in order to meet legal 
obligations. 

A1.10 Please also note that copyright and all other intellectual property in responses will be 
assumed to be licensed to us to use. Our approach on intellectual-property rights is 
explained further at www.ofcom.org.uk/about/accoun/disclaimer/. 

You can comment on our consultation processes 

A1.11 We seek to ensure that responding to a consultation is easy as possible. For more 
information, please see our consultation principles in annex 2. 

A1.12 If you have any comments or suggestions on how we conduct our consultations, 
please call our consultation helpdesk on 020 7981 3003 or email us at 
consult@ofcom.org.uk . We would particularly welcome thoughts on how we could 
more effectively seek the views of those groups or individuals, such as small 
businesses or particular types of residential consumer, who are less likely to give 
their opinions through a formal consultation. 

A1.13 If you would like to discuss these issues or our consultation processes more 
generally, you can alternatively contact Vicki Nash, Director Scotland, who is our 
consultation champion. 

Vicki Nash 
Ofcom 
Sutherland House 
149 St. Vincent Street 
Glasgow G2 5NW 
 
Tel: 0141 229 7401 
Fax: 0141 229 7433 
 
vicki.nash@ofcom.org.uk
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Annex 2 

2 Our consultation principles 
A2.1 We have published the following seven principles that we will follow for each public 

written consultation. 

We will seek to engage stakeholders before the consultation 

A2.2 Where possible, we will hold informal talks with people and organisations before 
announcing a big consultation to find out whether we are thinking in the right 
direction. If we do not have enough time to do this, we will hold an open meeting to 
explain our proposals shortly after announcing the consultation. 

We will be open and transparent during the consultation 

A2.3 We will be clear about whom we are consulting, why, on what questions and for how 
long. 

A2.4 We will make the consultation document as short and simple as possible, with a 
summary of no more than two pages. We will try to make it as easy as possible to 
give us a written response. If the consultation is complicated, we may provide a 
shortened version for smaller organisations or individuals who would otherwise not 
be able to spare the time to share their views. 

A2.5 We will normally allow 10 weeks for responses to consultations on issues of general 
interest. 

A2.6 There will be a person within Ofcom who will be in charge of making sure that we 
follow our own guidelines and reach out to the largest number of people and 
organisations interested in the outcome of our decisions. This individual (whom we 
call the consultation champion) will also be the main person to contact with views on 
the way that we run our consultations. 

A2.7 If we are not able to follow one of these principles, we will explain why. This may be 
because a particular issue is urgent. If we need to reduce the amount of time we 
have set aside for a consultation, we will let those concerned know beforehand that 
this is a “red-flag consultation” that needs their urgent attention. 

Our decisions will take full account of responses 

A2.8 We will look at each response carefully and with an open mind. We will give reasons 
for our decisions and an account of how the views of those concerned helped shape 
those decisions. 
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Annex 3 

3 Consultation-response cover sheet  
A3.1 In the interests of transparency and good regulatory practice, we will publish all 

consultation responses in full at www.ofcom.org.uk. 

A3.2 We have produced a cover sheet for responses (see below) and would be very 
grateful if you could send one with your response. (It is incorporated into the online 
web form if you respond in this way.) This will speed up our processing of responses 
and help to maintain confidentiality where appropriate. 

A3.3 The quality of consultation can be enhanced by publishing responses before the 
consultation period closes. In particular, this can help those individuals and 
organisations with limited resources or familiarity with the issues to respond in a 
more informed way. Therefore, we would encourage respondents to complete their 
cover sheet in a way that allows us to publish their responses upon receipt rather 
than wait until the consultation period has ended. 

A3.4 We strongly prefer to receive responses via the online web form. If you are 
responding via email, post or fax, you can download an electronic copy of this cover 
sheet in Word or RTF format from www.ofcom.org.uk/consult/244504/. 

A3.5 Please put in a separate annex any parts of your response that you consider should 
be kept confidential and include your reasons why this part of your response should 
not be published. This can include information such as your personal background 
and experience. If you want your name, address, other contact details or job title to 
remain confidential, please provide them in your cover sheet only so that we don’t 
have to edit your response. 
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Cover sheet for response to an Ofcom consultation 

BASIC DETAILS  

Consultation title:  

To (Ofcom contact):  

Name of respondent:  

Representing (self or organisation/s):  

Address (if not received by email): 

 
CONFIDENTIALITY  

Please tick below what part of your response you consider is confidential, giving your 
reasons why. 

Nothing      Name/contact details/job title  
 

Whole response    Organisation 
 

Part of the response    If there is no separate annex, which parts? 

If you want part of your response, your name or your organisation not to be published, can 
we still publish a reference to the contents of your response (including, for any confidential 
parts, a general summary that does not disclose the specific information or enable you to be 
identified)? 

  

  

 

 
DECLARATION 

I confirm that the correspondence supplied with this cover sheet is a formal consultation 
response that Ofcom can publish. However, in supplying this response, I understand that 
Ofcom may need to publish all responses, including those which are marked as confidential, 
in order to meet legal obligations. If I have sent my response by email, Ofcom can disregard 
any standard email text about not disclosing email contents and attachments. 

Ofcom seeks to publish responses on receipt. If your response is 
not confidential (in whole or in part) and you would prefer us to 
publish your response only once the consultation has ended, please tick here. 

 
Name      Signed (if hard copy)  
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Annex 4 

4 Consultation questions 
Question 1. Do you agree with our identification and analysis of the options for how the 
PMSE sector could make use of the digital interleaved spectrum? Which options, if any, do 
you favour? 

Question 2. Do you agree that we should offer one package of digital interleaved spectrum? 

Question 3. Do you believe that greater licence-exempt use could be made of Channel 70 by 
PMSE? Are there any obstacles that would need to be overcome first? 

Question 4. Do you have any comments on the scope for applying the options discussed 
above to bands other than the digital interleaved spectrum? 
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Annex 5 

5 Impact assessment 
Impact assessments are an important part of policy-making 

A5.1 The analysis presented in this annex represents an impact assessment, as defined 
in section 7 of the Communications Act. 

A5.2 You should send any comments on this impact assessment to us by the closing 
date for this consultation. We will consider all comments before deciding whether to 
implement our proposals. 

A5.3 Impact assessments are a valuable way of assessing different options for regulation 
and showing why the preferred option was chosen. They form part of best-practice 
policy-making. This is reflected in section 7 of the Communications Act, which 
means that generally we have to carry out impact assessments where our 
proposals would likely have a significant effect on businesses or the general public 
or when there is a major change in our activities. But as a matter of policy, we are 
committed to carrying out and publishing impact assessments of the great majority 
of our policy decisions. For further information about our approach to impact 
assessments, see “Better policy-making: Ofcom’s approach to impact assessment,” 
available from www.ofcom.org.uk/consult/policy_making/guidelines.pdf. 

Introduction to our proposals 

A5.4 The proposals in this document focus on future PMSE use of the digital dividend, 
i.e., the spectrum made available by switching off analogue TV broadcasts at digital 
switchover. However, the proposals may also have direct implications for future 
PMSE use of other bands. 

A5.5 A wide range of services could use the digital dividend to offer substantial benefits 
to UK citizens and consumers. Therefore, decisions over the use of the digital 
dividend are an issue of major interest to citizens and consumers. 

A5.6 Allocating spectrum almost always involves trade-offs between different potential 
uses, because demand for the spectrum almost always exceeds supply. Hence, in 
the optimal outcome, some uses may not gain access to spectrum, because there 
are other uses which generate higher value for citizens and consumers, so 
delivering greater total value to society. 

15A5.7 Our stated policy, on which we have previously consulted,  is that generally the 
market is best placed to make these trade-offs and determine the optimal use of the 
spectrum. When markets work efficiently, firms are better placed than regulators to 
make decisions over the best use of spectrum and other resources. Market players 
are likely to have superior information and incentives, which is especially important 
when the total value of different uses is uncertain. 

A5.8 For these reasons, we believe that in the long term the market is the best 
mechanism for allocating spectrum access to the PMSE industry. However, the 
existing PMSE user base may not be currently prepared to participate in a market 

                                                 
15 www.ofcom.org.uk/consult/condocs/sfr/sfr2/. 
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for spectrum. There are a number of reasons for this, which are discussed in detail 
in section 5. 

A5.9 If the digital interleaved spectrum (the portion of the digital dividend which is most 
suitable for PMSE use) is auctioned before PMSE users can be reasonably 
expected to coordinate a bid that reflects their contribution to the UK economy and 
society, the sector could be unreasonably prevented from accessing this spectrum. 
This would cause losses not only to PMSE users themselves but also to citizen and 
consumers who benefit from activities to which PMSE is an input, such as 
newsgathering, theatre, events such as pop concerts, community use and others. 

A5.10 On the other hand, a successful transition to a market based approach for PMSE 
access to digital dividend spectrum could place the sector in a position where it is 
also able to participate in spectrum markets in other bands. This could eventually 
lead to a more general solution to the challenges that PMSE users face. 

A5.11 Therefore, we have assessed how well the different options proposed in this 
consultation address the issues that we have considered, as described in section 5. 
We have done so by considering the following factors: 

• direct benefits generated for the PMSE sector; 

• impact on other potential spectrum users and the resulting impact on citizens and 
consumers. This can be thought of as the option’s opportunity cost; and 

• risk and potential impact of the option not securing the benefits it aims to achieve. 
This can be thought of as a decision or regulatory failure. This is a particularly 
important consideration when some options allow decisions to be made based on 
superior information or evidence. 

Analysis of our proposals 

A5.12 The proposals in this consultation document relate to PMSE access to the digital 
interleaved spectrum in the future. 

A5.13 The core proposals in this document are summarised in the following table. 

Table A5.1: Summary of the options 
Status quo                           Transition                                     No 

intervention 
Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 

Status quo Status quo 
with AIP 

Beauty 
contest with 

AIP 

Auction with 
additional 

safeguards 

Auction with 
DDR 

safeguards 

Auction without 
safeguards 

 

A5.14 Other proposals included in this consultation relate to the options for packaging the 
digital interleaved spectrum which is available for PMSE use. 

A5.15 In the following sections we discuss the costs, benefits and risks associated with 
each of these options. 
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Options for PMSE access to digital interleaved spectrum 

Option 1: Status quo. 
A5.16 Option 1 consists of carrying on with broadly the same arrangements that exist 

today.  Ofcom would retain the rights to use the interleaved spectrum and license 
the spectrum assignments to PMSE users, via a band manager which it would 
appoint. The licences would be short-term, with maximum duration of one year. The 
terms of conditions of access would be specified by regulation and the fees charged 
for spectrum access would recover administrative costs. 

A5.17 There would be no strategy of creating incentives for the sector to prepare for a 
market-based system. As a result, all of the problems that prevent the PMSE sector 
from engaging in markets, as described in chapter 5, are likely to persist. There will 
be: 

• Low incentives to use resources efficiently, as the access fees only recover 
administrative costs. 

• The rights of access would remain transitory. 

• Transaction costs in any upstream spectrum market are likely to remain high, as 
the band manager would not take up the role of aggregating PMSE demand for 
the purpose of bidding for spectrum access.  

• Information about the value that the PMSE sector generates is unlikely to flow 
through the value chain. Industries that benefit from PMSE services, such as 
broadcasting and theatre, are likely to under-represent the relative value of the 
services that PMSE users provide, because of the low price set for PMSE 
spectrum access. 
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Table A5.2: Analysis of option 1 
Direct benefits/costs to 

PMSE users 
Impact on other users, citizens Risk of getting it wrong 

and consumers 

High risk High impact High benefit 
   
These arrangements do not give 
PMSE users secure access to the 
spectrum that they use 

These arrangements do not 
confront PMSE users or their 
customers with the cost of 
preventing other uses from 
accessing spectrum. As a 
consequence, PMSE users face no 
direct financial incentive to use 
spectrum more efficiently or 
migrate to frequencies at which 
spectrum is plentiful 

These arrangements would 
minimise the risk of disruption 
to the PMSE sector  

 
They require Ofcom to make 
decisions about PMSE spectrum 
access, which are likely to be made 
based on less information about 
the value of PMSE use (relative to 
other uses) than is conveyed by a 
functioning market. Therefore, 
these arrangements are subject to 
a significant risk of regulatory error 

The price of spectrum 
accessed by PMSE users will 
be at the lowest possible level 
(below market price)  
 
However, whilst these 
arrangements perform well at 
managing demand from the 
sector in the short term, they 
do not put in place longer term 
solutions to the aggregation of 
PMSE demand 

Hence, other potentially higher 
value users of spectrum, may be 
denied access with knock-on 
effects on citizens and consumers 
(eg some local TV and licence 
exempt uses could be precluded) 

 
 
 

 
 As a result, under this option, 

the PMSE sector will not 
resolve the problems which 
prevent it from engaging in a 
spectrum market, and will 
remain dependent on Ofcom 
for access to spectrum 

Failure of the PMSE users to 
recognise the cost of their 
spectrum use on UK citizens and 
consumers means that the PMSE 
sector is likely to use too much 
spectrum from the perspective of 
the UK citizens and consumers  

Additionally, these 
arrangements would have to 
be renewed periodically, 
introducing additional 
uncertainty  

 

A5.18 In summary, whilst this option has high short term benefits for PMSE users, it also 
imposes high opportunity costs on citizens and consumers, who may miss out on 
other potentially higher value uses of the spectrum. Additionally, it imposes costs on 
PMSE users in the longer term as it fails to establish a transition to market-based 
spectrum access for PMSE. 

A5.19 Therefore, it seems unlikely that the benefits of this option outweigh the costs. 

Option 2: Status quo with AIP 
A5.20 This option is similar to Option 1. The difference is that the fees PMSE users are 

charged are likely to be set in a way which more accurately reflects the economic 
value of the spectrum, as AIP will be introduced to these bands to encourage 
efficient use. 

A5.21 The extension of AIP under this option would require Ofcom to determine the 
appropriate price for each of the many different types and durations of licence 
currently issued by JFMG. This could be complex, though not unmanageably so. 
We would consider phasing in the application of AIP at its full rate over time, as has 
happened in other bands. 
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A5.22 Some of the problems that prevent the sector from engaging in spectrum markets 
could be resolved under this option. The imposition of AIP creates incentives for 
efficient use of resources. Additionally, the AIP levied is likely to be reflected not 
only in prices that PMSE users pay for access, but also in the prices that other 
industries pay for PMSE services. In other words, information on the value 
generated by PMSE users would start to flow through the value chain. 

A5.23 However, as with Option 1, rights of access would remain transitory and transaction 
costs in any upstream spectrum market are likely to remain high, as the band 
manager would not take up the role of aggregating PMSE demand for the purpose 
of bidding for spectrum. 

Table A5.3: Analysis of option 2 
Direct benefits/costs to 

PMSE users 
Impact on other users, citizens Risk of getting it wrong 

and consumers 

High risk Medium to high impact High benefit 
   
These arrangements do not give 
PMSE users secure access to the 
spectrum that they access.  

These arrangements would 
confront PMSE users and their 
customers with the cost of 
preventing other uses of the 
spectrum. This would give them a 
direct financial incentive to use 
spectrum more efficiently  

These arrangements would 
bring short term benefits to 
PMSE users as they will 
minimise the risk of disruption 
to the sector  

 
They require Ofcom to make 
decisions about PMSE spectrum 
access, which are likely to be made 
based on less information about 
the value of PMSE use (relative to 
other uses) than is conveyed by a 
functioning market. Therefore, 
these arrangements are subject to 
a significant risk of regulatory error 

However, whilst these 
arrangements perform well at 
managing demand from the 
sector in the short term, they 
do not put in place longer term 
solutions to the aggregation of 
PMSE demand. Therefore, the 
PMSE sector does not resolve 
the problems which prevent it 
from engaging in a spectrum 
market, and remains 
dependent on Ofcom for 
access to spectrum 

However, unless Ofcom decides to 
reduce the amount of spectrum 
available for PMSE use as a result 
of the sector economising on its 
use of spectrum, other potentially 
higher value uses are still denied 
access to the spectrum possibly to 
the substantial detriment of citizens 
and consumers 

 
Not insignificant risk that AIP is not 
set at the right level. If it is set too 
low, the PMSE users may still use 
too much spectrum from the 
perspective of the UK citizens and 
consumers 

 
 

 The price PMSE users would 
pay to access spectrum is 
likely to be higher than under 
Option 1 as the price of 
spectrum accessed by PMSE 
users will reflect Ofcom’s 
assessment of the opportunity 
cost of spectrum 
 
Arrangements would have to 
be renewed periodically, 
introducing additional 
uncertainty 
 
 
 

A5.24 As with Option 1, whilst this option has high short term benefits for PMSE users, it 
also imposes high opportunity costs on citizens and consumers, as other potentially 
higher value users are denied the opportunity to use this spectrum. Additionally, it 
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imposes costs on PMSE users in the longer term as it fails to establish a transition 
to market-based spectrum access for PMSE. 

A5.25 Therefore, it seems unlikely that the benefits of this option outweigh the costs. 

Option 3: Beauty contest with AIP 
A5.26 In this Option Ofcom would identify a set of digital interleaved usage rights that 

would be available for award by beauty contest. The objective of the beauty contest 
would be to award the spectrum to an entity whose interests were well-aligned with 
those of the PMSE sector but that was also capable of participating over time in a 
market-based approach to spectrum management. This would be achieved by 
identifying the bidder most able to meet the beauty contest criteria, potential options 
for which are discussed in Section 6. Therefore, this option would create a powerful 
incentive for a band manager entity to emerge, by committing to allocate spectrum 
to them. 

A5.27 The beauty contest selection procedure would primarily be based on a set of criteria 
designed to find the best organisation to meet the role above. However, there is the 
option to combine these criteria with a competitive process which more closely 
follows an auction format to identify which of the qualified organisations should have 
access to the spectrum. 

A5.28 As in Option 2, it is proposed that AIP would be introduced gradually. 

A5.29 This option could solve the problems that currently prevent the PMSE sector from 
engaging in spectrum markets. The imposition of AIP creates incentives for efficient 
use of resources. Additionally the AIP levied is likely to be reflected not only in 
prices that PMSE users pay for access, but also in the prices that other industries 
pay for PMSE services. In other words, information on the value generated by 
PMSE users would start to flow through the value chain. 

A5.30 Rights of access would be more enduring, although not to the same extent as an 
auctioned licence. Transaction costs in any upstream spectrum market are likely to 
be reduced as the ability of the band manager to aggregate PMSE demand for the 
purpose of engaging in a market for spectrum in the future is likely to be reflected in 
the selection criteria. 
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Table A5.4: Analysis of option 3 
Direct benefits/costs to PMSE 

users 
Impact on other users, citizens Risk of getting it wrong 

and consumers 

Medium to high risk Medium impact Medium to high benefit 
  
Evaluating applicants might 
involve difficult judgements and 
could create significant risk that 
the process did not place the 
spectrum in the hands of those 
best able to use it to maximum 
advantage because a) the 
information available to Ofcom is 
limited or b) the information 
available to the entities when 
developing their “bids” is 
incomplete 

These arrangements would 
significantly reduce the risk of 
short term disruption to the PMSE 
sector whilst also bringing longer 
term benefits to the PMSE sector 
by facilitating their participation in 
a market 

These arrangements would 
confront band managers, PMSE 
users and their customers with 
the cost of preventing other uses 
of the spectrum. This would give 
them a direct financial incentive 
to use spectrum more efficiently 
or migrate to frequencies at 
which spectrum is plentiful The criteria in the beauty contest 

would be good at aggregating 
demand from the sector by 
ensuring the emergence of a band 
manager who can reflect the 
interests of the PMSE sector in 
the future to ensure continuity of 
spectrum access 

We would allow band managers 
to make alternative use of the 
spectrum so long as this did not 
conflict with any protection that 
was afforded to PMSE use. This 
would provide further incentives 
to maximise efficiency 

With the element of judgement 
involved in selecting successful 
applicants, there is an increased 
possibility of accusations from 
unsuccessful applicants that the 
selection procedure had not been 
objective, transparent, non-
discriminatory and proportionate, 
as Article 7(3) of the Authorisation 
Directive

 
This option would give at least 
some PMSE users and/or 
representative bodies a better 
opportunity to participate in the 
award process by removing the 
need for them to bring forward 
future revenues from spectrum 
access in the form of a financial 
bid 

However, to the extent that 
PMSE use was protected other 
uses would still be denied access 
to the spectrum to the potentially 
substantial detriment of citizens 
and consumers 

16 requires of all awards. 
While any mechanism is open to 
legal challenge, experience with 
this approach (e.g. in the US) 
suggests that it is more 
susceptible to such challenges, 
which creates delays in the award 
of licences 

 

Additionally, this option would 
provide security of ownership of 
the rights to the UHF spectrum 
won at auction 
 There is a risk that AIP would not 

be set at the correct level to 
provide PMSE users with full 
incentives to use spectrum 
efficiently 

By providing PMSE users with the 
opportunity to participate in a 
market, innovation in the sector is 
likely in response to market 
incentives which in the long run 
may a) reduce the price paid for 
spectrum by PMSE users and/or 
b) improve the quality of the 
technology/equipment used 
 
 
A5.31 This option brings both short and longer term benefits to the PMSE sector and 

reduces the costs imposed on other users by introducing incentives for efficiency 
and by allowing spectrum trading, which will allow the PMSE sector to share access 
with other uses. However, there are significant risks involved with this option as it 
success is reliant on the identification and application by Ofcom of the appropriate 
beauty contest criteria. Additionally, this approach to awarding the spectrum can 
carry with it a significant risk of legal challenge. 

                                                 
16 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32002L0020:EN:HTML. 
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A5.32 Therefore, it is uncertain whether the benefits of this option outweigh the costs. The 
costs and benefits of this option are likely to be finely balanced. 

Option 4: auction with additional safeguards
A5.33 This option amends the DDR proposals to deliver transitional measures beyond 

those set out in the consultation. These measures would provide PMSE users with 
guaranteed access to the interleaved spectrum until the end of 2018. Bidders would 
factor those measures, which we would need to entrench in the form of licence 
conditions, into the sums that they were prepared to offer. For example, bidders 
from outside the PMSE sector would be likely to reduce their bids as the guarantee 
of access to PMSE users would make the spectrum less valuable to them. 

A5.34 The licence auctioned would have indefinite duration, and, as with other auctioned 
licences, there would be an initial period during which the grounds on which the 
licence could be revoked would be very limited. 

A5.35 This option could solve the problems that currently prevent the PMSE sector from 
engaging in spectrum markets. The auction process creates strong incentives for 
efficient use of resources. These incentives will be reflected not only in prices that 
PMSE users pay for access, but also in the prices that other industries pay for 
PMSE services. In other words, information on the value generated by PMSE users 
would start to flow through the value chain. 

A5.36 Additionally, the rights of access would be enduring, and transaction costs in any 
upstream spectrum market are likely to be reduced, as there is an incentive for 
emergence of a band manager that represents PMSE and who would bid for this 
spectrum. 
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Table A5.5: Analysis of option 4 
Direct benefits/costs to 

PMSE users 
Impact on other users, citizens Risk of getting it wrong 

and consumers 

Medium to high risk Medium impact Medium benefit 
   
PMSE users and/or representative 
bodies might find it difficult to 
participate directly in the award 
process given the need to bring 
forward future revenues from 
spectrum access in the form of a 
financial bid 

These arrangements would 
confront the band managers, 
PMSE users and their customers 
with the cost of preventing other 
uses of the spectrum. This would 
give them a direct financial 
incentive to use spectrum more 
efficiently or migrate to frequencies 
at which spectrum is plentiful 

Guaranteed access to 
spectrum for a transitional 
period which significantly 
reduces the risk of disruption 
to the PMSE sector 
 
These arrangements are likely 
to be good at aggregating 
demand from the sector. The 
10 year period of guaranteed 
access should encourage band 
managers to emerge who 
would be able to aggregate 
demand and reflect the 
interests of the PMSE sector in 
the future  

Risk of PMSE users being unable 
to aggregate their demand by the 
end of the transition period 

 
We would allow band managers to 
make alternative use of the 
spectrum so long as this did not 
conflict with any protection that was 
afforded to PMSE use.  

 
The is a risk of regulatory failure 
involved in the development of the 
licence conditions which protect 
PMSE users during the period of 
guaranteed access  

 
Hence, whilst other uses would be 
denied access to the spectrum to 
the potentially substantial detriment 
of citizens and consumers during 
the period of guaranteed access, 
these costs may be less that they 
would be under the beauty contest. 
This is because, the auction 
element will give the entity sharper 
incentives to maximise sharing 
whilst continuing to ensure that the 
interests of the PMSE sector are 
fully served 

 Innovation likely in response to 
market incentives which in the 
long run a) reduces the price 
paid for spectrum by PMSE 
users and/or b) improves the 
quality of the 
technology/equipment used  

 
 

Security of ownership of the 
rights to the UHF spectrum 
won at auction  

These arrangements would 
give PMSE users secure 
access to the spectrum that 
they accessed to the extent 
conferred by the licences 

 
 

A5.37 As with option 3, this option brings both short and longer term benefits to the PMSE 
sector and reduces the costs imposed on other users by introducing incentives for 
efficiency and by facilitating sharing of spectrum by the PMSE sector with other 
uses. However, there are significant risks involved with this option: the additional 
safeguards may not be sufficient to result in the emergence of a PMSE band 
manager, the period of guaranteed access may not be long enough for the PMSE 
sector to fully resolve the transitional barriers it faces, and there is a risk that the 
licence conditions which protect the PMSE users during the period of guaranteed 
access may not fully protect these users. 

A5.38 Therefore, it is uncertain whether the benefits of this option outweigh the costs. The 
costs and benefits of this option are likely to be finely balanced. 
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Option 5: auction with DDR safeguards
A5.39 This is the proposal set out in the DDR consultation. The key difference between 

Options 4 and 5 is that in Option 5 the guarantee of spectrum access for PMSE 
users continues for a shorter period (2012 rather than 2018). 

A5.40 This option could solve the problems that currently prevent the PMSE sector from 
engaging in spectrum markets. 

• There is an incentive for emergence of a band manager that represents the 
sector and who would bid for spectrum. The emergence of this band manager 
would reduce transaction costs in any upstream spectrum market  

• The auction process creates strong incentives for efficient use of resources.  

• These incentives will be reflected not only in prices that PMSE users pay for 
access, but also in the prices that other industries pay for PMSE services. In 
other words, information on the value generated by PMSE users would start to 
flow through the value chain. 

• Additionally, the rights of access would be enduring. 
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Table A5.6: Analysis of option 5 
Direct benefits/costs to 

PMSE users 
Impact on other users, citizens Risk of getting it wrong 

and consumers 

High risk Low to medium impact Low to medium benefit 
   
PMSE users and/or representative 
bodies might find it difficult to 
participate directly in the award 
process given the need to bring 
forward future revenues from 
spectrum access in the form of a 
financial bid 

Other high value users of spectrum 
may have reduced access to 
spectrum during the transition 
period, with the potential for knock 
on effects on citizens and 
consumers (eg some local TV and 
licence exempt uses precluded) 

Guaranteed access to 
spectrum for a transitional 
period which reduces the risk 
of disruption to the PMSE 
sector in the short term 
 
However, the shorter period of 
guaranteed access period 
means that it is less likely that 
under Option 4 that a band 
manager who can reflect the 
interests of the PMSE sector in 
the future will emerge. Hence 
there is a significant risk that 
the PMSE sector will not be 
able to resolve its transitional 
barriers to participation in a 
market under this option, 
hence longer term benefit to 
this sector may be lost 

  
Some risk that the PMSE users are 
unable to aggregate their demand 
by the end of the transition period 
and therefore face (short to 
medium term) disruption at the end 
of the transition period before they 
are able to secure additional 
spectrum in the secondary market. 
Whilst the risk of this is small, its 
impact could be significant given 
the high value downstream uses of 
PMSE services 

However, these arrangements 
would confront the band managers, 
PMSE users and their customers 
with the cost of preventing other 
uses of the spectrum. This would 
give them a direct financial 
incentive to use spectrum more 
efficiently or migrate to frequencies 
at which spectrum is plentiful. Both 
of which would allow additional 
access to spectrum for other 
potential uses 

   
The is a risk of regulatory failure 
involved in the development of the 
licence conditions which protect 
PMSE users during the period of 
guaranteed access  

Other uses may win too much 
spectrum after the end of the 
transition period from the 
perspective of UK citizens and 
consumers (if PMSE users unable 
to aggregate their demand 
effectively by the end of the 
transitional period) 

However, if a band manager 
were to emerge, this option 
would still bring longer term 
benefits including: 
 

 1) innovation in response to 
market incentives which in the 
long run a) reduces the price 
paid for spectrum by PMSE 
users and/or b) improves the 
quality of the 
technology/equipment used; 
and  
 
2) secure access to spectrum 
for the PMSE sector  
 

A5.41 The costs imposed on other spectrum users by this option are likely to be lower 
than in any other option considered so far.  Additionally, this option brings some 
short term benefits to the PMSE sector. However, the magnitude of any longer term 
benefits to the PMSE sector under this option is uncertain, and there are further 
risks of regulatory failures, for example in the setting of the licence conditions during 
the period of guaranteed access. 

A5.42 Therefore, it seems unlikely that the benefits of this option outweigh the costs. 

Option 6: auction without safeguards 
A5.43 This proposal would encompass sale of the PMSE spectrum, at the earliest 

opportunity. 
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A5.44 This option is unlikely to solve the problems that currently prevent the PMSE sector 
from engaging in spectrum markets. This option does not provide incentives for a 
band manager to emerge to aggregate the demand of the PMSE sector, hence the 
transaction costs in upstream spectrum markets would not be reduced. In the 
absence of a band manager the PMSE users would generally not be expected to 
gain access to the spectrum so would not have the opportunity to overcome the 
other barriers to their participation in spectrum markets. 

Table A5.7: Analysis of option 6 
Direct benefits/costs to 

PMSE users 
Impact on other users, citizens Risk of getting it wrong 

and consumers 

High risk Medium impact Low benefit 
   
Very significant risk that the PMSE 
users are unable to aggregate their 
demand in time for this auction and 
will therefore face (short to medium 
term) disruption before they are 
able to secure additional UHF 
spectrum in the secondary market. 
The impact of this is likely to be 
significant given the high value 
downstream uses of PMSE 
services 

These arrangements would 
confront successful PMSE bidders 
with the cost of preventing other 
uses of the spectrum. This would 
give them a direct financial 
incentive to use spectrum more 
efficiently or migrate to frequencies 
at which spectrum is plentiful 

Very significant risk of 
disruption to the PMSE sector 
in both the short and longer 
term 
 
Whilst it is possible that band 
manager may emerge under 
this option, it is significantly 
less likely than under many of 
the other options considered  

 
Other uses are likely to win too 
much spectrum from the 
perspective of UK citizens and 
consumers (if PMSE users unable 
to aggregate their demand 
effectively) 

 
  
 
 

 

A5.45 This option implies a significant risk of disruption for the PMSE sector. Whilst this 
option also imposes low costs on other spectrum users the potential costs imposed 
on the PMSE sector are likely to be significant. 

A5.46 Therefore, it seems unlikely that the benefits of this option outweigh the costs. 

Summary of the analysis of the options for PMSE access to the digital interleaved 

A5.47 The table below summarises our analysis of the options. As set out above we 
believe that: 

• For Options 1, 2, 5 and 6, the benefits of the option are unlikely to outweigh the 
costs 

• For Options 3 and 4 there is uncertainty over whether the benefits out weigh the 
costs, the costs and benefits of this option are likely to be finely balanced. 
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Table A5.8: Summary of analysis of the options 

Option Direct benefits Risk of regulatory Opportunity cost failure 
1. Status quo High High High 

2. Status quo with 
AIP High  Medium to high High 

3. Beauty contest 
with AIP Medium to high Medium Medium to high 

4. Auction with 
additional safeguards Medium Medium Medium to high 

5. Auction with DDR 
safeguards Low to medium Low to medium High 

6. Auction without 
safeguards Low Medium High 

 

Options for packaging 

A5.48 Options 3-6 involve releasing the interleaved spectrum to potential band managers. 
In doing so, we could either design one single package of interleaved suitable for 
PMSE, or multiple packages. 

A5.49 The table below lists the costs, benefits and risks of a single package in relation to 
multiple packages. 

Table A5.9: Analysis of option for packaging the digital interleaved spectrum available 
for PMSE use 

Direct benefits/costs to 
PMSE users 

Impact on other users, citizens Risk of getting it wrong 
and consumers 

 Medium benefit Medium risk 
   
A larger package of spectrum 
is likely to be more attractive 
for prospective band 
managers. It is thus more likely 
that a band manager will 
emerge 

There is a risk that a single band 
manager uses its position as a 
monopolist to drive up prices to 
higher levels than it would be 
possible, if they were to face 
competition. However, this could 
be remedied in a variety of ways, 
for example through the use of 
licence terms which ensure access 
is provide on fair and reasonable 
terms during the period of 
guaranteed access  

 
Sector will avoid repetition of 
negative experiences with 
multiple service providers 

 
 

A5.50 For the reasons above, we identified a single package of digital interleaved 
spectrum suitable for PMSE as our preferred way to release spectrum. 
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	Section 1 
	1 Executive summary 
	1.1 This document considers the future arrangements for spectrum access by the Programme Making and Special Events (PMSE) sector. 
	1.2 PMSE is one of the key sectors using spectrum, and it makes a major contribution to the UK’s social, cultural and economic well-being. It comprises a very wide variety of organisations and individuals using spectrum for an equally wide variety of different uses. There are many thousands of business and professional users in broadcasting, entertainment, and events, and many more among charities and community organisations. 
	1.3 Ofcom recognises the contribution that the PMSE sector makes to the interests of both citizens and consumers and hopes to see this important constituency continue to thrive. 
	1.4 The way that we manage spectrum used by PMSE is therefore a very important issue. It is the purpose of this document to take forward the debate on how we can do this in a way that helps to ensure the spectrum is used efficiently, and that produces the best outcome for all citizens and consumers. 
	1.5 Spectrum is a scarce resource of enormous importance in a modern society. PMSE users currently have access to around 2.5GHz of spectrum in total, spread across a variety of bands. Most of this access is on a ‘secondary’ basis – meaning that there are primary users, such as defence or broadcasting, and that PMSE uses the bits of spectrum they do not require. In practice, most PMSE use at present is in the scarce lower frequencies, particularly the Ultra High Frequency (UHF) band shared with terrestrial television, where PMSE uses the spare (or interleaved) spectrum. 
	1.6 The main focus of this document is on the future arrangements for accessing this interleaved spectrum after digital switchover (DSO). This is because we think that this issue has been at the heart of recent debates over spectrum access for PMSE, following publication of our Digital Dividend Review consultation last December. We also think that if we can resolve this issue successfully, it could provide a model for the way in which future access is managed to other bands used by PMSE. 
	1.7 There are good reasons why we need to address this point now. The first is DSO, which requires wholesale change in the way that spectrum is used in the UHF band. DSO will create many new opportunities for using spectrum better, but it also creates the need to manage change carefully. The second, more fundamental, reason is that there is rising demand for spectrum from many different uses and users – including PMSE but also a wide array of other innovative technologies that could bring large benefits to citizens and consumers. 
	1.8 Ofcom’s general approach to spectrum management is to rely more on the market, and less on regulation, as the way to promote the best use of this valuable resource. We want to give users the flexibility to decide how spectrum should be used, and to change that use as technologies and consumers’ interests change. But we also recognise that the PMSE sector is in a different position from all other potential users of the UHF band – as long-established, existing users, with diverse and fragmented needs. 
	1.9 That is why in the DDR consultation, we proposed taking special measures to protect the interests of PMSE users, to reduce the risk of disruption to PMSE as existing users of the spectrum. In particular, we proposed auctioning one or more packages of interleaved spectrum with obligations to ensure continued access for PMSE users until at least the end of 2012. We also proposed continuing to reserve some spectrum at the top of this band (Channel 69) for PMSE, and suggested that we might reduce regulation by removing individual licensing of users in this channel provided they respected clear technical limits. 
	1.10 This document focuses on how PMSE users can access the digital interleaved spectrum after DSO. So it does not contain new proposals on other aspects of the DDR, like whether to reduce regulation in Channel 69. We will come back to these issues when we publish our statement and further detailed consultation on DDR later this year. 
	1.11 We can however reiterate our commitment to the many community organisations and others who rely on shared access to the UHF band that we will ensure this continues to be possible, whether under a licensed model (as now in Channel 69) or with the requirement for a licence removed. 
	1.12 Our proposals on PMSE attracted lively comment. We welcome the debate that has taken place, as it has helped us to understand more about the sector and how it sees its own capacity to manage change. Co-operation with PMSE users is a key element of our approach – both we and they will be more effective if we can work together. 
	1.13 This document examines the sector and the responses we received to the DDR. It also sets out our analysis of the underlying issues, and the challenges that need to be faced in extending a more flexible, market-based approach to the PMSE sector. 
	1.14 Our view remains that it is right to move towards a more market-based approach for managing the spectrum used by PMSE, and that this is very much in the interest of all citizens and consumers, including PMSE users. We must do this in a way that avoids disruption, but we also think that there is another key objective we must pursue – namely helping to increase the PMSE sector’s own ability to take part in a more market-based world. 
	1.15 This points to helping the PMSE sector to come together in a way that allows them to manage spectrum, and to get the most out of this valuable resource not just for PMSE but for all citizens and consumers. 
	1.16 We examine a wide range of options in light of these goals. We believe that the leading options are: 
	 auctioning the digital interleaved spectrum as proposed in the DDR but with a longer transition period during which the PMSE sector would have guaranteed access; this auction might involve a pre-qualification process designed to ensure that bidders have the skills and expertise to manage the spectrum efficiently, for PMSE use in particular; and 
	 awarding the digital interleaved spectrum by beauty contest, with criteria designed to ensure a good alignment between the interests of the winner and the PMSE sector; there would also be pricing and incentives to promote efficient use. 
	1.17 In both cases, we propose to postpone judgement on exactly how much of the digital interleaved spectrum would be awarded, although we are continuing to work on the assumption that there should be broadly sufficient capacity to allow existing PMSE use to be accommodated. 
	1.18 We also canvass the possibility that any band manager who emerges for DDR spectrum might also serve as an intermediary in respect of other bands used by the PMSE sector. 
	1.19 A lot more work will be required on these ideas and others in the document. We look forward to further engagement with both the PMSE community and with other spectrum users to help us to shape our thinking in this important area of spectrum policy and we hope that this consultation will help to move the debate forwards. 
	 
	 
	Section 2 
	2 Introduction 
	Spectrum is a valuable resource 
	2.1 The radio spectrum is a scarce resource of enormous importance in the modern world. In the UK, uses of spectrum like mobile communications and broadcasting account for approximately 3% of the economy, more than the electricity and water industries combined.  Spectrum is also an essential input into numerous public services, from defence to the emergency services and from scientific research to transport. 
	2.2 The demand for spectrum is growing fast. In part, this reflects rapid innovation in wireless technologies and applications of many different kinds. In part, it stems from the fact that wireless services have unique features—like mobility and convenience—that are widely and highly valued. 
	2.3 The rising importance of spectrum means that the way it is managed is a vital issue for advanced economies around the world. So one of our most important objectives is to ensure that the use of spectrum brings as many benefits as possible to the UK’s citizens and consumers. 
	The Digital Dividend Review has sparked a debate 
	2.4 We consulted between December 2006 and March 2007 about how we should achieve this goal through the release of one of the most valuable spectrum bands likely to be available in the foreseeable future - the digital dividend. 
	2.5 The digital dividend is spectrum in the Ultra High Frequency (UHF) band that will be released for new uses when the UK’s analogue television signals are switched off, region by region, between 2008 and 2012. Because it offers a combination of range (propagation) and capacity (bandwidth), it is suitable for lots of different uses. Good propagation means that less infrastructure is needed to provide coverage, which reduces cost and improves service in buildings and rural areas. Good bandwidth means that the signals can be used for services, like high-quality voice, data and video, which involve carrying lots of information to lots of users. 
	2.6 The largest single element in the digital dividend is cleared spectrum – frequencies that will be cleared entirely of existing use at DSO, and that could therefore be available for a very wide range of potential new uses. But the Digital Dividend Review is also considering another important part of the UHF band – the interleaved spectrum. This comprises ‘white spaces’ that will exist between the transmitters operated for digital terrestrial television. These white spaces will exist because different frequencies are typically used to carry the same digital TV signal in different parts of the country, to avoid interference. This leaves spare capacity that cannot be used for high power broadcasting, but can be used for applications that need less power (similar white spaces exist now in the analogue world). 
	2.7 The interleaved spectrum is a more constrained resource than the cleared spectrum, because of the need to avoid interference with TV reception using the same frequencies in other parts of the UK, or abroad. But it is still a valuable resource with a number of alternative uses. PMSE and local TV are two likely examples, but other possibilities could include TV services with a near-national footprint, mobile applications like mobile TV, and wireless broadband. 
	2.8 In general, the DDR proposed releasing both the cleared and interleaved spectrum in a way that imposed as few constraints as possible on how it could be used. Some constraints are unavoidable, to avoid interfering with other services and to meet international obligations. But these constraints apart, we proposed that users should be free to decide how the spectrum should be used, for what and by whom. We also proposed that, in general, the spectrum should be awarded by auction and users should pay the market price for using it. 
	2.9 We also gave a lot of thought to two issues that we thought did justify some intervention in this market-led approach. One was the problem of transaction costs, the fact that some valuable uses of spectrum involve thousands of users who individually use a small amount but for whom coordinating use could be very costly. The other was the risk that change could bring undue disruption to existing users if it was so rapid that they did not have enough time to prepare. 
	2.10 We believed that both issues affected the PMSE sector. 
	2.11 We also identified one other factor as very relevant. This is that the PMSE sector is an existing and long-established user of this spectrum which makes extensive use of a wide range of frequencies in the digital dividend. But unlike the main existing users - the terrestrial broadcasters  - PMSE users have not been awarded rights to particular replacement spectrum after Digital Switchover (DSO). DSO will begin on a regional scale in the UK toward the end of 2008, so it is becoming urgent to give more certainty to these users. 
	2.12 Our proposals to address these issues drew considerable comment, from not only PMSE users themselves but also representative bodies, theatres and theatre groups, equipment manufacturers and retailers, unions, news organisations, broadcasters, churches, Members of Parliament and individuals. They were raised with Government Ministers both within and outside Parliament, they were commented on in a report by the Commons Culture, Media and Sport Committee, they were the subject of a petition to the Prime Minister, and they made the pages of the national, regional and trade press. 
	We have learned a good deal as a result of consultation 
	2.13 We are grateful to all those who took the time and effort to convey their views to us, whether in person or in writing. Responses to the consultation have given us much to consider. New points have come to light. Alternative options have been put to us. And we are clearer about the collective preferences of this disparate group of users. 
	The DDR is not the only development facing the PMSE sector 
	2.14 The centre of the debate so far has been the future use of the digital dividend for radio microphones – and in particular the future use of the interleaved capacity that will exist in the spectrum used for digital terrestrial television after switchover. 
	2.15 The focus of this document is therefore on that issue, and in particular on the future institutional arrangements for PMSE users to gain access to this spectrum. 
	2.16 However, we are also mindful of other developments in spectrum management that are likely to affect the PMSE sector in the years to come. 
	2.17 Innovation in wireless technology continues to be rapid, and demand for wireless services and applications continues to grow—we estimate at around 10-20% per annum. This, in turn, generates increased demand for spectrum, the essential input for all wireless services. 
	2.18 These trends are deep-seated and far-reaching. They will inevitably put more pressure on all existing users of spectrum. They will require re-examination of existing patterns of use and a drive for greater innovation and efficiency. The UK is not alone in this. Advanced economies around the world face rising demand for spectrum and similar choices about how to respond. In the US, for example, there has also been a lively debate about future use of the UHF band, and the extent to which interleaved spectrum should be opened up to other uses in addition to broadcasting and PMSE . 
	2.19 Our spectrum awards programme is one response to these trends in technology and society in the UK. Another is the actions of bodies like the Ministry of Defence (MOD), currently a major source of spectrum for PMSE, which is planning major reforms to increase the efficiency with which it uses spectrum over the next few years. 
	2.20 All of these changes could affect the amount of spectrum available for PMSE or the terms on which it can be accessed. Another, next year, is the expiry of our contract with JFMG, which currently licenses PMSE access to spectrum on our behalf. 
	2.21 This document therefore seeks to begin a discussion with stakeholders about the scope for a more coherent approach to the future use of all spectrum bands by PMSE users. It does this by setting out some initial ideas for the management of PMSE access to bands in addition to the digital dividend. These ideas are not intended to be a definitive analysis, but a basis for further discussion and comment. 
	What this document covers and does not cover 
	2.22 The primary focus of this document is therefore to describe our revised proposals for future PMSE access to the digital dividend, and in particular the interleaved spectrum. 
	2.23 The document focuses on the institutional arrangements under which PMSE users will gain access to this spectrum, as we regard this issue as at the heart of the debate over recent months. But we have also taken advantage of this opportunity to set these proposals in the wider context of future arrangements for PMSE access to spectrum in general. 
	2.24 There are other issues that this document does not cover. It does not for example make any proposals for how, in detail, the interleaved spectrum should be packaged. Our consultation on the DDR suggested that some of this spectrum should be released by auctioning geographical assignments, suitable for local TV but not limited to this use. We will need to decide how much spectrum should be packaged in this way, and how much should be awarded in the way discussed in this document. But to do this we will need to consider all alternative uses, not just PMSE. Nor does this document contain any new proposals on other issues that need more work, such as how future use of Channel 69 should be authorised. 
	2.25 This document falls into a number of parts: 
	 section 3 looks at current and future use of spectrum by PMSE; 
	 section 4 summarises the PMSE aspects of our DDR proposals and the responses that we received; 
	 section 5 assesses the circumstances in which markets might not work, and considers the evidence for whether these apply to the PMSE sector; 
	 section 6 assesses options and makes proposals to meet our objectives and address the issues that came to light through the DDR consultation; and 
	 section 7 concludes with the next steps that we expect to take. 
	Section 3 
	3 Use of spectrum by PMSE  
	Introduction 
	3.1 This section looks at current and future use of spectrum by PMSE and the changes that this is facing. 
	Understanding the sector 
	3.2 The PMSE sector comprises a wide variety of different spectrum users and a wide variety of different uses. The uses include gathering news, making outside broadcasts, making programmes in studios, supporting local entertainment and events, and use in community bodies such as schools and churches. Spectrum is used for many different pieces of equipment, including wireless cameras as well as wireless microphones. However, in the bands being considered in the DDR, use is principally for low-power radio microphones, in-ear monitors used for on-stage performances, talkback systems in studios, and audio links from studios to outside broadcasts. 
	3.3 There is no doubt that the PMSE sector makes a very important contribution to the cultural, social and economic life of the nation - though it is very difficult to make a reliable quantitative estimate of this contribution. 
	3.4 Given the importance of the PMSE sector in the lives of both citizens and consumers, we have spent a great deal of time and effort trying to understand in detail how the sector uses spectrum, what it uses spectrum for, where and when. Our goal has been to understand the nature of the challenges that the sector faces in securing access to spectrum. We have focussed on the uses made of spectrum considered in the DDR, as that is the most immediate issue faced by the sector, though we recognise that in the longer term there are also issues about other bands and other applications. 
	3.5 To this end, we have commissioned detailed studies by two consultants, Quotient Associates  and Sagentia . The first of these looks very widely at the PMSE sector across all bands and applications, while the second is focussed on issues related to the DDR. We have also analysed data ourselves from the JFMG licensing database, from 2000 to 2006. 
	3.6 We are confident that the work undertaken over the past year by Ofcom is one of the most detailed studies ever undertaken of the PMSE sector. The conclusions of this work have informed the development of our policies, and our proposals to address the strategic issues that the sector faces. 
	Current PMSE access to spectrum is complex and highly regulated 
	3.7 The nature of PMSE spectrum access has evolved over many years from a situation where two separate organisations, JFMG and ASPFM, provided management functions. The Radiocommunications Agency (RA), Ofcom’s predecessor as spectrum regulator, reviewed the arrangements for providing access to PMSE in 1996. It decided then that the most efficient approach would be a single service provider exercising RA’s functions under the Deregulation and Contracting Out Act 1994.  A tender was held by the RA, and JFMG secured the contract. 
	3.8 The PMSE sector currently accesses spectrum between 47.55 MHz and 48.4 GHz. It usually shares this access with a number of other (primary and secondary) users. The total bandwidth available to PMSE amounts to over 2.5 GHz. This compares to 256 MHz available to DTT after switchover, and 140 MHz for the five third-generation (3G) mobile networks. Less than 1% of the bandwidth for PMSE is made available on a licence-exempt basis. 
	3.9 The use of spectrum by the PMSE sector is currently shaped and constrained by regulation in almost every respect. Regulation decides the frequencies that PMSE users may access, the technical characteristics of the equipment that may be used, and the conditions (including price) of their access. Regulation also effectively precludes other uses and users from using the spectrum by preventing alternative uses that could cause interference to PMSE and giving priority to PMSE users - albeit PMSE use itself usually has to fit in around another primary use such as broadcasting or defence. 
	3.10 The price paid by PMSE users for access to this spectrum is less than the total cost to society of this service. It presently covers the administrative costs incurred by Ofcom via its contractor, JFMG, though it does not extend to Ofcom’s own administrative costs or overheads. Moreover, the price does not reflect the cost imposed on society by using this spectrum for PMSE and not alternative applications. 
	3.11 As discussed later in this document, we think that the present structure of regulation does not do enough to encourage innovation or to promote more efficient use of this spectrum. For example, regulation sets very detailed rules in relation to the type of equipment that can be used, which is unlikely to promote innovation. And the structure of prices does not provide good incentives for efficient use. For example, users in the heart of London face the same price for access as users in the Highlands of Scotland - £24 for a co-ordinated assignment lasting six days. 
	PMSE use of spectrum 
	3.12 Some of the bands available to PMSE at present are congested, while many others are little used. To date, it has often been congestion in the busiest bands – particularly in peak periods and in busy places – that has been the driver of change in the way spectrum is used. 
	3.13 Figure 3.1 shows the spectrum available for use by PMSE by frequency. The largest range is above 10 GHz, but little equipment has been produced to date to take advantage of this. 
	 
	 
	 
	Figure 3.1: spectrum available for PMSE use Source: Ofcom based on JFMG Licensing & Assignment Database 2000 – 2006 
	  
	3.14 If we compare this with the use of spectrum by PMSE, a different picture emerges. One way of measuring this is the number of assignments and temporary licences issued by JFMG. This is not a perfect measure as it is not weighted to reflect duration, location or value of use, but it is still informative. 
	3.15 In 2006, there were over 66,000 assignments and licences issued by JFMG. Figure 3.2 provides the breakdown of these. It shows that while the VHF and UHF bands account for just 17% of the quantity of spectrum available, on this measure they account for over 90% of actual use. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Figure 3.2: assignments made for PMSE use Source: Ofcom based on JFMG Licensing & Assignment Database 2000 – 2006 
	  
	3.16 Figure 3.3 gives a more detailed breakdown of assignments made for spectrum below 1 GHz. 
	3.17 Just under half of all the assignments in this range are made in 470-854 MHz, also known as Channels 21-68. PMSE users share these frequencies with terrestrial television, radar (in Channel 36) and radioastronomy (in Channel 38). Most of the use in these frequencies is in spectrum interleaved with terrestrial television. Channel 69 is a single 8 MHz channel immediately above this range, at 854-862 MHz. This channel is available UK-wide and is presently reserved for PMSE, reflecting constraints on high-power use in the UK imposed by the need to respect government use abroad.   Channels 21-68, and Channel 69, together comprise the spectrum that is under consideration in the DDR. 
	3.18 Figure 3.3 shows that there is also extensive use of the VHF band by PMSE. Not evident from the figure, but worth noting, is the fact that around 25% of assignments in the frequencies below 1 GHz are in spectrum shared with the MOD. 
	 
	 
	 
	 
	 
	Figure 3.3: assignments made for PMSE use below 1 GHz Source: Ofcom based on JFMG Licensing & Assignment Database 2000 - 2006 
	  
	3.19 Figure 3.4 gives a more detailed breakdown of the distribution of current use of Channels 21-69, as measured by the assignments issued by JFMG in 2006. It shows that the distribution is uneven, with relatively little use of lower frequencies (Channels 21-40) and much heavier use of 41-69, with a particular concentration in Channels 63-69. 
	3.20 The evidence available to Ofcom suggests that in fact use is particularly concentrated at present in Channels 67-69. This reflects the fact that Channel 69 is a dedicated channel available nationwide, and that radio microphones are typically sold with a tuning range of up to three channels. Our assessment is also that there is widespread unauthorised (illegal) use of these frequencies, and in particular of Channel 69. It is difficult to estimate the amount of unauthorised use. However, Sagentia’s work for Ofcom looked at this question, and made a number of estimates of illegal use based on comparing sales of equipment with the number of licences issued. Sagentia estimated that around two thirds of the users of Channel 69 might be operating illegally. 
	 
	 
	 
	 
	 
	 
	 
	Figure 3.4: 2006 assignments in Channels 21-69 Source - Ofcom based on JFMG Licensing & Assignment Database 2000 - 2006 
	  
	Different types of PMSE use  
	3.21 Wireless microphones, and other PMSE applications, play a vital part in many types of modern cultural, community and sporting events, and in the coverage of these events by broadcasters and others. The importance of spectrum use by PMSE reflects the steady spread of wireless technologies over recent decades, and the value that they bring to users in terms of convenience and mobility. 
	3.22 There is a variety of different types of PMSE use and user. It is a complex sector, and no categorisation is likely to capture all the dimensions of use that could be relevant. But it is still important to identify the principal different types of use and user in order to understand better their needs. 
	3.23 We think that, albeit imperfect, a useful categorisation is as follows: 
	 Background social use. This is typically small-scale use for social or community purposes. It is referred to as ‘background’ because it is geographically widespread and relatively uniform in volume (compared to other types of use below). It mainly operates in Channel 69, as well as Channels 67 and 68. Users include many schools, churches and other religious institutions, local fêtes and fairs, amateur-theatre productions, and many community and local events; 
	 Background commercial use. This is similar in character to the background social use except that the users are commercial in character, and include typically small regional theatres, meeting venues and racecourses. Use is again concentrated in Channels 67-69. 
	 Larger scale use within fixed sites, with multiple channels required. These users typically have multiple pieces of equipment. They may make quite extensive use of spectrum for PMSE, but the use is fixed in one location. This use is more geographically concentrated than the background use, with a focus in major urban areas, though some use is found in almost all parts of the country. Typical users in this category include larger theatres, television studios, and major exhibition sites. 
	 Special events. This category includes large, one-off, short-term events. These can have spectrum needs that vary widely, from modest to very large indeed (such as the Live8 events). Examples of these events include many music concerts, sporting events, and public commemorations of various kinds. Special events of this kind can take place in densely populated urban centres, or in rural areas; and 
	 Tours. This category involves use of spectrum by a touring company operating over multiple sites. The spectrum requirements can be similar to those of special events, but the category is distinguished by the need to move from one geographical location to another. Examples of this category include tours by bands and theatrical productions. 
	3.24 PMSE equipment typically only needs to send signals over relatively short distances. This means that it can usually operate at low power, and this in turn means that a given frequency can often be re-used a number of times even in a small geographical area such as the West End of London. Therefore, congestion and scarcity tend to occur only where large amounts of equipment are concentrated in a single location. Use is geographically densest in major population and entertainment centres, specifically London and Manchester. Over 30% of all assignments in 2006 were within Greater London, and 50% were within the UK’s 10 largest cities. Even in these locations, congestion only occurs in the preferred bands for which equipment is readily available, notably UHF spectrum. Many other bands are available but little used. 
	3.25 Each type of PMSE use tends to generate different requirements for spectrum use. Quotient Associates and Sagentia both reported that levels of use vary significantly by both geography and time. In general, use is greatest in a relatively small number of hotspots. These include metropolitan areas such as London and Manchester with extensive entertainment sectors and broadcast-production activity, but also locations such as St Andrews and Silverstone which are the venues for major sporting occasions. 
	3.26 Our assessment is that at present it is congestion at locations and times of peak demand that is the principal driver of improvements in technical efficiency in the sector. In order to provide a service at these times and locations, JFMG puts a great deal of effort into seeking maximum technical efficiency in the use of spectrum. But in most other places, and for most of the time, the capacity available to PMSE greatly exceeds demand. It is therefore peak use at these locations and times that is presently the principal driver of requirements for capacity. 
	3.27 We have already discussed the evidence that exists for significant unauthorised (illegal) use of spectrum for PMSE. This could result from equipment operating without a licence or a failure to use the correct frequencies for assignments or to comply with the requirements of licence-exempt use. The extent of illegal use is difficult to estimate because PMSE equipment often operates at such low power that it cannot be detected until it causes interference to another licensed PMSE user, usually at an event where many such users are trying to operate alongside each other in the same spectrum. However, it is likely that there is widespread illegal use of Channel 69, and some illegal use of Channels 67-68. Some use of Channel 70 at 862-870 MHz may also be outside permitted parameters because equipment is not tuned properly to the frequencies available for licence-exempt use in that channel. One adverse effect of illegal use is unexpected interference to authorised users, resulting in poorer quality of service. 
	PMSE demand for spectrum is forecast to grow 
	3.28 We have looked at likely trends in future demand for spectrum by PMSE users, together with our consultants. 
	We expect significant growth in demand in all bands 
	3.29 Quotient Associates made estimates of likely changes in demand across all 80 bands accessed by the sector. It estimated that up to 2014: 
	 demand for video and data links would grow by up to 100%; 
	 demand for radio microphones would grow by 20-30%; and 
	 there would be modest growth of audio links and talkback systems. 
	3.30 There is some support for these forecasts from JFMG’s latest report on annual assignments for 2006-07, though it is plainly difficult to forecast demand for applications such as these many years ahead, as it will be affected by many different social, technological, and economic factors. 
	3.31 One of the key contributing factors is a potentially large increase in the use of wireless cameras as demand for coverage of sporting and news events and the interactivity of news gathering are expected to increase significantly. At the same time, high-definition (HD) television is likely to increase demand for spectrum for these cameras. 
	Growth in demand is also likely in the UHF broadcasting band 
	3.32 Sagentia modelled PMSE demand for the UHF spectrum being considered in the DDR, both before and after DSO. It took into account current demand for different types of use as well as technological factors including new and existing equipment and their potential impact on efficiency of spectrum use. Sagentia concluded that growth in demand was likely across the sector and noted that: 
	 Background social and background commercial users are using more radio microphones every year. In future, more of these would require coordinated assignments to ensure quality of service; 
	 There was likely to be an increase in geographic peak demand, as special events grow in size and sophistication, with rising demand for coverage of all types of media content. Sagentia noted that in response to these trends around 3% of the licences in Channel 69 which provide shared access (and so no assurance of quality of service) are converted to coordinated licences each year; and 
	 Special events that show high spectrum demand for short periods of time tend to operate with poor efficiency. Sagentia noted that an increasing number of broadcasters are covering these events, but each additional user tends to operate in a separate channel for ease of frequency coordination. This drives up demand and means that there is potential for increased efficiency, even without any change in technology. 
	3.33 Sagentia noted that - irrespective of DSO and the DDR - a spectrum “squeeze” is on the horizon for special events and tours, given the finite capacity available and the inefficiency of current use. Indeed, Sagentia forecast that demand was likely to be capacity constrained by 2009-10, and that by then a lack of available spectrum was likely to force increased coordination between users. The consultants found early indications of this in the market. 
	3.34 The DDR consultation noted the effects of clearing spectrum in the 470-862MHz band on the capacity that would be available for PMSE after DDR. While the clearance of frequencies will reduce the total spectrum available, other effects will offset this. In particular, technical analysis has shown that DTT is in general better suited to sharing with PMSE than analogue television. Interleaved spectrum in the digital world will therefore be more useable by PMSE than in the present, analogue world. When these effects are looked at in the round the total spectrum resource useable by PMSE after DSO should be at least similar to now. 
	3.35 Ofcom has also separately conducted a number of studies to investigate the potential compatibility of use of the digital interleaved resource by PMSE and other uses, notably local television. These studies have generally shown that there should be enough capacity for both uses to co-exist, though there is scope for some use in London to be rival. 
	Analogue technologies dominate 
	3.36 PMSE users currently use analogue radio microphone technology. Under the current regulatory regime this technology offers a number of advantages to PMSE users: 
	 mature, reliable and proven technology; 
	 low latency, low delay; 
	 low power consumption, good battery life; 
	 compact; 
	 available from a competitive global market. 
	3.37 However, this technology does have some disadvantages: 
	 some equipment is inefficient in its use of spectrum – it is common for an 8 MHz UHF TV channel to support only eight users or fewer; 
	 it is sensitive to interference – this is a particular problem at VHF frequencies in urban locations due to the high level of man made noise. 
	3.38 It is possible that the analogue technologies which are used today may not provide the optimum solution for PMSE users in the future. Ofcom recognises that the industry would take time to migrate to new technologies (whether these are digital or more efficient analogue) but we do believe that there is scope for an increased level of innovation here. 
	PMSE access to spectrum faces change 
	3.39 As demand for spectrum increases and technology changes, all users face the prospect of changes in the nature of their access and pressure to increase the efficiency of their use. These pressures affect not just users but also manufacturers, who have incentives to meet the needs of their customers. 
	3.40 The PMSE sector is not immune to these pressures. Those that it faces include: 
	 increasing pressure for access to spectrum for a very wide range of technologies and applications, including new mobile and broadcast services for commercial users, new satellite applications and new demand from public-safety users and for applications in fields such as health and transport. Demand is concentrated in frequencies below 3 GHz and particularly between 200MHz and 1 GHz, where PMSE use is also concentrated; 
	 a shift toward a more market-led approach to spectrum management and a reduction in regulation. Historically, PMSE spectrum access has been regulator-led and controlled. The sector has often benefited from regulation, which has provided users with preferential access, but it has also been constrained by regulation, which has had a powerful influence on the technologies used and the incentives for innovation. This is true not just in the UK but in developed economies around the world; 
	 the end of analogue television with DSO. PMSE users have shared spectrum with analogue television for many years, but a decision needs to be taken on the extent of their access to the spectrum available after DSO. Other spectrum bands are also being released for award, including bands to which  PMSE users have in the past had access; 
	 closer scrutiny of spectrum shared with other primary users, particularly the MOD, as the Independent Audit of Spectrum Holdings  is implemented. MOD and other holders of spectrum rights will be increasingly free to share their spectrum with whomever they choose. This creates both risks and opportunities for the PMSE sector. 
	3.41 Different PMSE users access different spectrum for different uses at different times, so these changes will not affect the sector uniformly. 
	3.42 Finally, it is worth noting that our contract with JFMG expires in September 2008. We have not yet decided on successor arrangements but we will ensure continuity of service for PMSE users. 
	Conclusion 
	3.43 PMSE users currently have access to 2.5GHz of spectrum in many different bands between 47.55 MHz and 48.4 GHz. This use is principally on a secondary basis, that is to say PMSE users have access to spectrum that is not required by primary users such as defence and broadcasting. A small amount of spectrum is currently reserved solely for PMSE (e.g. Channel 69); only about 1% of the total is available for licence-exempt use. 
	3.44 The use of spectrum by PMSE has historically been subject to extensive regulation. Regulation has identified the bands to be used by the sector, and precluded other (non-primary) users who could cause interference. Regulation has also set many other terms and conditions of use, including regulating the equipment that may be used and setting the price for access, which is presently less than the true costs to society of supplying the service. 
	3.45 There is enormous variation in the use actually made of the spectrum available for PMSE. High frequency bands tend to be little used, but many of the scarcer and more valuable low frequency bands are heavily used, in particular the UHF band used for television broadcasting and the VHF band. 
	3.46 It is likely that the decisions made by users are influenced by regulation, as well as by other key factors such as the availability of equipment. Equipment is typically made for large geographical markets (global or European), and the equipment market is itself influenced by regulation, albeit often in multiple jurisdictions. 
	3.47 These arrangements have generally worked well for the PMSE sector in the past. However, they are now coming under pressure as demand for access to spectrum increases for many different users and uses, particularly for the more valuable lower frequencies. Ofcom and other regulators around the world are currently pursuing policies to make spectrum use more flexible and responsive to market needs. 
	3.48 As these market forces come to bear, all spectrum users (including PMSE) will need to make choices about what spectrum they require and what technology they will use to satisfy their business requirements. It is important the policy framework allows these choices to be made in a way that is good for society as a whole, by encouraging innovation and the efficient use of spectrum. 
	Section 4 
	4 DDR proposals and responses 
	Introduction 
	4.1 This section summarises the PMSE aspects of our DDR proposals and the responses that we received. 
	We made two key proposals for future PMSE access to the digital dividend 
	4.2 The DDR proposed that, in general, we should take a market-led approach to the release of both cleared and interleaved spectrum. We would do this by allowing users the freedom to decide what technologies to use and what services to provide. This freedom would of course be subject to some conditions, notably meeting the UK’s international obligations and avoiding interference with other users. 
	4.3 However, we also recognised that in relation to PMSE, there was a significant risk of market failure if we did not adjust this market-led approach. We made two key proposals here. 
	4.4 First, we proposed that Channel 69 should continue to be available for use by PMSE equipment. This proposal reflected the very high transaction costs that would be faced by the large number of community PMSE users in order to take part in an auction. We also proposed that, given some use of Channel 69 is on a shared basis (which does not ensure quality of service), we might remove the requirement for licensing some or all of the channel. This would help to keep regulation to a minimum, and reduce the cost and bureaucracy of access. 
	4.5 Second, we also recognised that there was a significant risk of disruption to professional PMSE users’ access to the interleaved spectrum over the years up to and during DSO.  We therefore proposed guaranteeing access to frequencies in the new digital interleaved spectrum for a transitional period. We suggested that this should last until at least the end of 2012.  Access to the existing analogue interleaved spectrum would of course continue until DSO occurred in each region between 2008 and 2012. 
	4.6 We proposed to offer a small number (one, two or three) of packages of interleaved spectrum for auction on a technology-neutral basis, but these would contain the obligation to make the spectrum available for PMSE until the end of the transitional period. 
	We received a broad range of responses from a broad range of stakeholders 
	4.7 The DDR consultation attracted some 750 responses in total. They expressed a very wide range of opinion, including both strong support for, and strong opposition to, the broadly market-based approach that we proposed. 
	4.8 Most of those who opposed a market-based approach argued for interventions to secure particular policy objectives or remedy the risk of market failure. However, there was no consensus as to the interventions that should be made. For example, respondents argued variously for interventions to promote HD broadcasting by the PSBs, local television services, the national availability of standard-definition television services for education or community groups and the availability of wireless broadband in rural areas. 
	4.9 More than 10% of the 750 responses that we received to the DDR consultation dealt specifically with PMSE. A number of other responses were not concerned specifically with PMSE but rather with how we should deal with the digital interleaved spectrum. 
	4.10 Those who responded on PMSE included broadcasters, sound engineers, public bodies, service providers and PMSE users. Within the PMSE sector, responses came from professional, community and individual users. 
	4.11 Those who responded on the digital interleaved spectrum more generally included proponents of alternative uses, including local television, potential near-national DTT networks and new technologies that use spectrum on a cognitive basis for applications such as wireless broadband. 
	4.12 This section presents the central concerns raised and proposals set out by respondents in four parts: 
	 respondents’ views of our analysis of PMSE; 
	 respondents’ views on alternative uses of the digital interleaved spectrum and the significance of this resource; 
	 respondents’ views of our proposals for future PMSE spectrum access; and 
	 respondents’ own proposals for future PMSE spectrum access. 
	4.13 It concludes by setting out how the responses have shaped our consideration of the issues for future PMSE spectrum access. 
	Respondents’ views of our analysis of PMSE 
	4.14 In the main, respondents were concerned that we had not understood the nature of the PMSE sector. 
	Many respondents see great economic and social value in PMSE 
	4.15 A number of respondents from the PMSE sector felt that we had failed to recognise the social and economic value that they created. It was argued that we had failed to estimate accurately the economic value generated within the UK entertainment industry through PMSE use of spectrum. Some respondents estimated this to be as much as £15bn per year (as mentioned earlier, the value generated by the PMSE sector is very hard to quantify, and respondents were unable to present supporting evidence for their estimates of value). It was also felt that we had not taken into account the impact of our proposals on PMSE activities, the UK entertainment industry and the UK economy and society more generally. 
	4.16 Similarly, many PMSE respondents felt that we had underestimated the social value associated with PMSE-related enterprises. Community PMSE users referred to the cohesive and community-building effect of local theatres, church groups and other local organisations that rely on spectrum as an essential input to their use of radio microphones. Professional PMSE users argued that their activity contributed significantly to the cultural and social fabric of the UK (e.g. through providing news content and creating high-quality theatrical productions). They considered that we had overlooked the value of this. 
	4.17 Some respondents also felt that we had failed to take account of the value of PMSE-related services to health and safety. Particular reference was made to in-ear monitors and radio microphones, which help to protect performers and technicians from noise exposure and accidental injury. 
	4.18 A number of respondents, including the Advisory Committee on Older and Disabled People, considered that we had not recognised the importance of making spectrum available for hearing devices. It was argued that these are crucial to the lives of the individuals with hearing difficulties. Respondents pointed out that service providers (i.e. concert and event organisers, churches etc.) are legally obliged under the Disability Discrimination Act 2005  to provide disabled people with an “equivalent” experience to the one enjoyed by non-disabled individuals. To satisfy this requirement, many service providers, including local churches, provide in-ear hearing devices. Respondents argued that we had not investigated how service providers would satisfy the requirements of the Disability Discrimination Act in the event that spectrum was no longer available for this purpose. 
	4.19 Respondents also felt that the current production quality of television, theatre, live entertainment and film could not be sustained without access to wireless technology. 
	Respondents believe that we underestimated the value of PMSE equipment 
	4.20 The majority of respondents either directly involved in PMSE use of spectrum or in receipt of the content produced as a result felt that we and our consultants had significantly underestimated the value of PMSE equipment, its lifecycle and the likely cost of its replacement and retuning during DSO. Respondents considered that a figure of £10m for equipment that would become redundant represented only a fifth of the total value of PMSE equipment currently in use. To demonstrate the inaccuracy of this estimation, respondents argued that Autograph Sound, a medium-sized PMSE-dependent company, alone held approximately £7m worth of potentially affected equipment. One respondent estimated the value of PMSE equipment to be at least £50m. 
	4.21 These responses seem to have originated from a misunderstanding. Neither we nor Sagentia estimated total equipment value to be in the order of £10m. The misunderstanding may have originated from one table in Sagentia’s report that estimated £10m as the value of equipment for “background social” (i.e. schools, churches, village fêtes and amateur theatre productions) or “background commercial” (i.e. small regional theatres, AGM sites and race courses) use made obsolete in a scenario where all of the digital dividend, including Channel 69, was cleared of PMSE. 
	4.22 In fact, Sagentia’s work suggests a total value of relevant PMSE equipment at around £35m, which is much closer to the £50m figure cited by a respondent. 
	4.23 The exact value of PMSE equipment is relevant to our consideration of the sector’s future use of the digital dividend in two ways: 
	 first, the economic value of spectrum that continued to be used for PMSE is augmented by the fact that users would not have to buy new equipment. In reality, the cost of that equipment is likely to be smaller than the economic value of PMSE use itself; and 
	 second, a high replacement value for equipment could make it more difficult for PMSE users to move to other spectrum bands and so increase the likelihood of their ceasing activities if the digital dividend were not available for PMSE use. 
	4.24 The Professional Lighting and Sound Association argued that equipment often continues to be used for many years after being fully depreciated. It therefore has ongoing value to primary users, as well as to those (including many community and freelance users) who subsequently obtain this equipment at second and third hand. 
	Respondents are divided on the potential benefits of digital technology 
	4.25 A number of respondents from the PMSE sector considered that there was no evidence of digital technology leading to improved spectrum efficiency, arguing that this had not yet been proven. In any event, they asserted that digital technology was unsuitable for PMSE use due to the sound delays associated with it. JFMG, among others, doubted that manufacturers would invest in producing PMSE equipment for use within the digital interleaved spectrum if there was no guarantee that access would be available after DSO. 
	4.26 However, other respondents suggested that we should put more stress on the scope for improvements in efficiency associated with digital technology. They considered that the existing regulatory arrangements did not deliver adequate incentives to innovate or invest in new technology. They argued that spectrum should not be reserved for use by radio microphones because this would give neither users nor manufacturers enough incentive to innovate and improve this technology. 
	Respondents’ views on alternative uses of the digital interleaved spectrum and the significance of this resource 
	Respondents identified a number of alternative uses 
	4.27 We received many responses that commented on the existence of alternative uses for the digital interleaved spectrum. In general, there was a consensus that a number of alternative uses existed and that these might be valuable to businesses, consumers and/or citizens. Those with PMSE interests generally used the existence of alternative uses as evidence of the need for intervention to protect PMSE, while those interested in alternative uses argued that the digital interleaved spectrum should be opened to alternative uses because of the value that these could provide. 
	4.28 A number of respondents with PMSE interests thought it probable that, unless regulation prevented it, other parties such as mobile communications providers would be interested in this spectrum. They cited Vodafone’s comments on the Radio Spectrum Policy Group’s public consultation related to the draft opinion on EU spectrum-policy implications of the digital dividend  as evidence of this interest. 
	4.29 Other PMSE respondents pointed to recent proceedings in the US to show the level of interest in alternative uses of the digital interleaved spectrum. For example, reference was made to representations from Dell, Philips, Microsoft, Intel and others to the US Federal Communications Commission.  A number of PMSE respondents argued that the commercial interest of these organisations would make it impossible for PMSE users to compete successfully at auction for this spectrum. 
	4.30 Others who commented on the potential use of the digital interleaved spectrum included parties interested in potential broadband technologies using cognitive access and in providing television services using DTT. 
	4.31 A number of respondents, including Microsoft and Philips, argued that there was ample capacity for shared use in the interleaved spectrum and that this valuable resource was generally underused at present. They considered that large amounts of value could be created for consumers if access was allowed for broadband technologies using cognitive access. These could, in their view, coexist with other uses, such as DTT and PMSE. 
	4.32 A number of those interested in providing additional television services using DTT stressed the potential value of the digital interleaved spectrum for this purpose. They considered that it was particularly suitable for local television, though there were also options for using it for near-national services. This could make it a close substitute for the cleared spectrum. 
	4.33 Some respondents felt that we had failed to acknowledge and plan for the future expansion of PMSE use of spectrum. In particular, they argued that we had ignored the implications of the London 2012 Olympic Games and Paralympic Games. 
	Respondents’ views of our proposals for future PMSE spectrum access 
	4.34 In general, most respondents felt that we had not fully considered the implications of our proposals for the PMSE sector. However, a significant minority argued that PMSE users were no more deserving of special protection than any other potential or actual users of this valuable spectrum. 
	Respondents argue that a market-led approach to spectrum access is inappropriate for PMSE 
	4.35 While a significant number of respondents supported the principle of, and logic behind, a market-led approach to allocating spectrum, they nevertheless maintained that this approach was unsuitable in practice for the PMSE sector. They were concerned that, as a consequence, our proposals would cause irrevocable damage to the UK entertainment industry and socially valuable enterprises. 
	4.36 Respondents argued that PMSE users would be unable to compete in a market environment as commercial organisations would inevitably succeed in acquiring all commercially viable spectrum. Overtly commercial organisations would either reserve spectrum for their own use, leaving the PMSE sector without spectrum access, or increase costs of spectrum access for PMSE users, leaving them unable to afford it. Respondents claimed that these developments would destroy the economic viability of PMSE-related activity, which would be unable to withstand a rapid dramatic increase in costs or a limitation of spectrum access. 
	4.37 Broadcasters expressed their concern for the future of PMSE in a more general manner. They did not explicitly address the issue of a market-led approach. Rather, they stressed the importance of providing PMSE users with sufficient spectrum to carry out their activities. One broadcaster argued that, despite having recognised the broader external and social value associated with PMSE activity, we had failed to demonstrate how we would take this value into consideration in a market-led approach. It was argued that, in light of the social value of PMSE activity, we should ensure that PMSE users continued to have access to the interleaved spectrum. 
	Respondents believe that a fragmented PMSE sector cannot compete successfully at auction 
	4.38 Almost all respondents from the PMSE sector argued that they would no longer be able to access spectrum if it were auctioned. In support of this position, they argued that: 
	 PMSE users are too disparate and diverse to be able to mount a successful bid between themselves; 
	 there is no coordinating body to bid collectively on PMSE users’ behalf; and 
	 PMSE users lack the financial resources to compete with commercial organisations. 
	4.39 These arguments generally arise from the perceived inability of the PMSE sector to aggregate either its demand for spectrum or its financial resources. Respondents highlighted the complex nature of the value chain for content production and live shows within which professional PMSE users operate in order to demonstrate their disaggregated nature. 
	4.40 One respondent argued that a coordinating mechanism, similar to JFMG, should be set up with the purpose of competing at auction. The remaining respondents felt that a coordinating body would not solve the problem of an auction’s unsuitability for making spectrum available for PMSE access. 
	Respondents’ views on Channel 69 
	4.41 Most respondents agreed with the proposal that Channel 69 should continue to be reserved for PMSE use. However, few respondents supported the possibility of licence-exempting the channel in its entirety. The majority proposed regulated access as professional PMSE users need coordinated, interference-free access to operate their services effectively. Respondents considered that JFMG or a similar aggregating body should remain as the coordinator of the channel. 
	4.42 JFMG did not explicitly reject the proposal for some licence-exempt use of Channel 69. It did suggest that use, whether licence-exempt or not, should be protected from adjacent-channel interference. To this end, it would support partitioning the channel, with high-power, coordinated use occupying the lower band edge and low-power, licence-exempt use occupying the high band edge. JFMG considered that, with sufficient guard bands in place, this system might allow for interference-free use of the channel. 
	4.43 A number of respondents expressed concern that Channel 69 would be insufficient to satisfy the requirements of the PMSE sector. 
	Respondents are also divided on the length of transitional access to the digital interleaved spectrum 
	4.44 The majority of respondents, including broadcasters and individual PMSE users, agreed with our proposal to provide PMSE users with access to the new digital interleaved spectrum until at least the end of 2012. But most of these respondents felt that the timeframe for transition was too short given the lifecycle of PMSE equipment. It was argued that if the transition took place in 2012, viable equipment would be made redundant prematurely, thereby negatively effecting PMSE users financially. These respondents argued that access should be guaranteed for a far longer period, up to 2025 in some cases. JFMG argued that coordination of PMSE use within all of the digital interleaved spectrum would be required to ensure that there was sufficient interference-free capacity for all PMSE users. 
	4.45 A number of other respondents, including manufacturers and service providers, argued that PMSE users should only be offered limited transitional protection. Some argued that there should be licence-exempt access to all of the digital interleaved spectrum to allow for technological innovation in the long term. These respondents claimed that licence-exemption was the “ultimate market-liberating approach” and should therefore be recognised by us as a viable and desirable spectrum-policy option. 
	4.46 A final group of respondents disagreed with any proposal to give transitional protection to PMSE users. They argued that this approach failed to consider the cost of denying access to other potential users of the spectrum. It was further argued that dedicating the digital interleaved spectrum to the PMSE sector would create an inefficient outcome as the sector did not require access to all of these frequencies in space and/or time and there was ample scope for efficiency improvements. 
	Respondents’ own proposals for future PMSE spectrum access 
	Some respondents favour a continuation of the status quo; others favour change 
	4.47 Most respondents with PMSE interests argued that spectrum should continue to be reserved for PMSE use and allocated, licensed and coordinated by a JFMG-type body. Some respondents considered that this was essential for the continued, successful operation of the PMSE and related sectors as PMSE users would be protected from commercial pricing of spectrum and spectrum scarcity. 
	4.48 A number of respondents stressed the importance of having only one band manger as the need to deal with multiple such bodies would unnecessarily complicate the structure of the market. 
	4.49 JFMG suggested that we grant spectrum rights to PMSE users on an annual basis and/or to a band manager. Licensees would pay fees for use of that spectrum, and licences would be both liberalised and tradable to ensure that unused spectrum could be released to the market. JFMG considered that this approach would lead to efficient spectrum access. 
	4.50 In contrast, some respondents who commented specifically on PMSE argued that the status quo of reserving spectrum for licensed PMSE use was likely to obstruct future innovation. They proposed that PMSE users should be exposed to market forces sooner rather than later to ensure technological advancement and the most efficient use of this valuable spectrum. 
	4.51 Some other respondents who did not comment specifically on PMSE nonetheless pressed for access to the digital interleaved spectrum for new applications on the grounds that these could bring significant value to citizens and consumers. They included proponents of the use of additional spectrum for DTT (e.g. for local TV) and new wireless broadband technologies. 
	Respondents want more than just Channel 69 to be allocated to PMSE 
	4.52 As indicated earlier, the majority of respondents agreed that Channel 69 should be set aside for licensed PMSE use. But they also argued that Channel 69 alone would not provide sufficient spectrum to satisfy the needs of the full range of PMSE users. 
	4.53 Few respondents suggested which channels should also be allocated to PMSE use, instead arguing generally for sufficient, suitable spectrum to be available at a reasonable price. Those who did express a preference cited Channels 36, 38 and, in particular, 66, 67 and 68 given that these would provide PMSE users with four contiguous channels. 
	Some respondents favoured an innovation reserve specifically for PMSE 
	4.54 A number of respondents who supported holding back spectrum as an innovation reserve did so with the need to satisfy future demand for PMSE specifically in mind. 
	Some respondents argued for broader and longer transitional measures 
	4.55 JFMG argued that PMSE users should be granted transitional use of Channels 36, 67 and 68 and that the auction of the interleaved spectrum should be delayed until 2010. This would allow for a full analysis of whether the PMSE sector could come together to coordinate a bid and so avoid market failure. 
	4.56 A number of respondents with PMSE interests proposed that the transition period for introducing a market-led approach to PMSE spectrum access should be extended to 2020 or 2025 to allow existing equipment to be fully depreciated and to build up inventories to sustain future operations. 
	Conclusion 
	4.57 Ofcom recognises that the PMSE industry generates significant economic and social value but we also understand that there are other potential uses for this spectrum which could also generate significant value. 
	4.58 We are grateful for the responses that we have had from all respondents to the DDR. In this document we have taken these responses into consideration as follows: 
	4.59 In Section 3 we document the analysis we have completed to further our understanding of the PMSE sector. 
	4.60 In Section 5 we give detailed consideration to whether there are reasons why the PMSE sector may not be able to participate in a market-led spectrum award. This analysis takes account of the points made in the responses we received, as summarised above. 
	4.61 In Section 6 we set out a number of options for PMSE spectrum access. These options build upon the analysis in Section 5, but also take into account stakeholders own proposals for future PMSE spectrum access, and views of other potential users of the digital interleaved on the value of this spectrum to them. 
	Section 5 
	5 Consideration of the issues 
	Introduction 
	5.1 Ofcom generally favours a market-based approach to the management of spectrum in place of one based on regulation and administrative control. 
	5.2 This a long-standing policy, which first began to be implemented in the UK following the Wireless Telegraphy Act 1998 and which was extended following the Cave Review in 2002 and the Government’s broad endorsement of its recommendations. 
	5.3 Since Ofcom came into existence at the end of 2003, we have introduced spectrum trading and spectrum liberalisation, and we have released a number of spectrum bands for new use, on a technology- and use-neutral basis. Reforms to spectrum management have also taken root internationally, with important developments in EU policy, and the pursuit of similar measures by a number of regulators around the world. 
	5.4 But it is important to take an intelligent look at the applicability of a market-based model to a sector such as PMSE. This section therefore assesses the circumstances in which markets do or don’t work effectively. It then considers the evidence for the PMSE sector. 
	Well-functioning markets exhibit a number of characteristics 
	5.5 Markets are usually very effective at allocating resources and facilitating transactions. This is especially the case for valuable, scarce resources such as spectrum. But to operate effectively, markets should display a number of characteristics:  
	 there are incentives to use resources efficiently; 
	 rights of ownership or access enable transactions to occur effectively; 
	 the cost of transacting is not prohibitive; 
	 information flows smoothly between participants; 
	 institutional arrangements promote trust between transacting parties; 
	 competition is fostered; and 
	 spillover effects on those who are not directly involved are taken into account. 
	5.6 Incentives to use resources efficiently are usually provided by prices. If prices reflect all costs, customers have incentives to make efficient decisions about whether to use more or less of an input. Such decisions can include: 
	 whether to use a wireless or wired technology; 
	 whether to use one spectrum band or another, cheaper band; 
	 whether to use one piece of wireless equipment or another that is more efficient in spectrum use or provides incentives for manufacturers to make equipment that operates on a wider frequency range, enabling the use of spectrum that is less valuable but still of sufficient quality. 
	5.7 One of the costs which needs to be reflected in prices is the cost to citizens and consumers of a scarce resource like spectrum. This cost is reflected in the opportunity cost: the value that would be realised if the resource were in its highest-value alternative use. This is because use by one service (e.g. PMSE to deliver services to those, such as broadcasters or theatres, further down the value chain) denies its availability to other services, uses or users. This is true even though PMSE is principally a secondary user of many spectrum bands, in that other potential secondary users may be denied access. The opportunity cost is likely to change over time (up or down) depending on changes in technology, consumer demand and the existence of substitutes. 
	5.8 Market transactions involve an exchange between the parties. One party usually provides money, and, in exchange, the other party provides a product, service or right. In spectrum transactions, a right to access a specific band is provided (within specified limits, e.g. to prevent undue interference). This will only occur efficiently if the right of access (usually embodied in a licence) is sufficiently clear and enforceable. 
	5.9 For markets to deliver efficient transactions - transactions that create the most value -it is important that the cost of transactions (e.g. legal or contractual) is not so high that it unduly reduces the value created. For example, given the high number of PMSE assignments made each year, the costs to both PMSE users (buyers) and the owners of rights to access spectrum (sellers) could rapidly add up if users had to engage in a market every time they wanted access. There may even come a point where owners decided that the benefit they derived from allowing PMSE users access to spectrum was outweighed by the costs. However, these costs could be significantly reduced if the number of parties engaging in these transactions were also reduced (e.g. if PMSE users aggregated their demand through no more than a small number of band managers). 
	5.10 Markets usually work more efficiently if there is a smooth flow of information between buyers and sellers. This is especially important if the value chain is long and complex, as is the case for some services provided by PMSE users (although no more so than in many other sectors of the economy). The smooth flow of information is then critical because the efficiency of decisions at upstream levels depends on information that is available further downstream (and vice versa). 
	5.11 Parties to a market transaction need to trust that each can be relied on to live up to its side of the bargain. Sometimes this can be achieved through legally enforceable contracts. But because it is not possible to foresee all possible eventualities, contracts can leave room for doubt and interpretation. In such circumstances, there are other ways to promote trust, such as the reputations of institutions and people or the mutual interest created by the knowledge that the parties will be engaged in a series of transactions over time, not just a one-off exchange. 
	5.12 Competition is important. It helps to prevent buyers from being exploited by a seller exercising market power, and it can bring many other benefits as well, such as sharpening incentives for cost efficiency and promoting innovation and choice. Competition sometimes exists for the market instead of in the market, such as through a competitive process to determine the assignment of a licence to one or more band managers. However, theory and practice both suggest that efficient competition within a market is preferable. 
	5.13 Spillover effects (also known as externalities) can also prevent markets from working at their maximum efficiency. Such effects can have either negative or positive impacts on other spectrum users, citizens or consumers. Two types of spillover effect are relevant to PMSE spectrum access: 
	 there can be interference between neighbouring spectrum users in terms of both geography and frequency. These negative effects are held in check by rights of access and effective spectrum management, which in the current arrangements is undertaken by us and JFMG; and 
	 there may be positive effects if some of the services in the PMSE value chain generate broader social value. We discussed this issue in some depth in the DDR consultation and suggested that a more effective way to take account of the existence of broader social value is for delivery bodies to operate in a financial and institutional framework that ensures they can acquire spectrum, at auction or in the market if this is the best use of their resources. This is generally better than intervening through spectrum policy (e.g. to provide scarce spectrum to particular users at prices below opportunity cost) as such intervention is likely to cause its own negative spillover effects, distorting incentives to use spectrum efficiently and making it difficult for use to change in future. However, it can take time for institutions that are responsible for procuring broader social value to react to changes in the availability of an input like spectrum. 
	PMSE transactions have both downstream and upstream features 
	5.14 To provide the appropriate context for assessing whether there could be a well-functioning market for PMSE spectrum access, we provide an overview of PMSE transactions, taking into account the value chain for PMSE users and the role of spectrum. This describes the terminology that we use to describe different features of PMSE spectrum use. 
	5.15 Figure 5.1 provides a high-level overview of the transactions in the PMSE value chain. PMSE users provide their services in a wide range of such chains. Some sell their services to other suppliers in the entertainment industries (e.g. radio microphones for use in theatres or pop concerts or wireless cameras for outside broadcasts). Others (e.g. churches or amateur theatre groups) contribute to non-commercial and social activities. We refer to this diverse set of activities as the PMSE value chain. 
	 
	 
	 
	 
	 
	 
	Figure 5.1: Future spectrum transactions in the PMSE value chain 
	  
	5.16 PMSE users access spectrum to conduct the activities required by those further down the value chain and for whom this indirect access allows a commercial, financial and/or social benefit. (Newsgathering, for example, produces all three benefits.) Currently they do so by obtaining spectrum assignments from JFMG. These are geographically specific and can be for short periods (e.g. a day for a big sporting or cultural event or for newsgathering purposes) as well as longer (e.g. for PMSE use at fixed locations such as theatres, broadcasting studios and religious or educational establishments). In the current arrangements, we remain the licensing authority (i.e. retain the rights to spectrum access) and contract out this function to JFMG at prices to PMSE users that we set. However, different ways of organising the day-to-day supply of spectrum access to PMSE users can be envisaged, which is why the general label of “band manager(s)” is shown. We refer to the large volume of transactions between band managers and PMSE users as the downstream spectrum market. In the current arrangements, it is within this market that spectrum assignments are issued by JFMG to PMSE users. 
	5.17 To provide spectrum assignments, one or more band managers need to have access to spectrum. PMSE users currently access 80 different bands. We refer to the acquisition of spectrum for PMSE use as occurring in the upstream spectrum market. But the current arrangements do not involve a market mechanism to decide which spectrum is used for PMSE. We, as regulator, currently make such decisions. A similar situation is true for PMSE access to other spectrum where there is a primary user (e.g. the MOD) and we facilitate access on a secondary basis. JFMG is then contracted to use these bands by providing spectrum assignments to PMSE users. 
	5.18 Thus, at present, all aspects of this value chain are shaped or constrained by regulation. It is regulation that has determined which spectrum bands are available for PMSE, and on what terms (i.e. the “upstream” spectrum market). It is the regulator that acts (through its agent, JFMG) as band manager. And it is regulation that determines the price and conditions of access to individual PMSE users (i.e. the “downstream” market). 
	There are barriers to well-functioning PMSE spectrum markets 
	5.19 Reflecting on the nature of PMSE spectrum access and the PMSE value chain, we have made the following assessment of the current barriers to well-functioning PMSE spectrum markets. 
	Table 5.1: current barriers to well-functioning PMSE spectrum markets
	Requirement for a well-functioning market
	Presence of requirement
	Likely impact of lack of requirement
	Incentives to use resources efficiently.
	The PMSE sector does not currently face the opportunity cost of its spectrum access. This is reflected in the fact that fees for spectrum assignments, at best, cover administrative costs. As a consequence, the incentives that PMSE users have to use spectrum efficiently are less sharp than they should be from the perspective of maximising the value generated.
	PMSE users are likely to use relatively too much spectrum.
	Rights of ownership or access enable transactions to occur effectively.
	Licences usually have a duration of one year at most. The enduring rights of spectrum access are held by us and not by PMSE users or band managers.
	The upstream spectrum market would not operate effectively, and incentives to allocate spectrum efficiently are less sharp than they should be.
	The cost of transacting is not prohibitive.
	The cost of transacting in the upstream spectrum market is not relevant as this market does not currently exist. This cost could be significant if band managers did not emerge to aggregate PMSE demand for spectrum.
	In the absence of band managers, PMSE users’ overall willingness to pay for spectrum access may under-represent the relative value of their use.
	Information flows smoothly between participants.
	Information flows between participants in the PMSE value chain are currently limited by the lack of market prices for spectrum access.
	The lack of reliable information about market prices and the value that the PMSE sector generates in supporting downstream activities (e.g. theatres and broadcasting) means that the willingness to pay for PMSE spectrum access is uncertain. In principle, this could lead to under- or over-representing the relative value of this access. However, the very low (cost-recovery) price currently paid for PMSE spectrum access suggests that under-representing relative value is more likely.
	Institutional arrangements promote trust between transacting parties.
	There is currently trust between PMSE users and JFMG. The nature of the relationship between users and any potential band managers is likely to promote the development of trust given the relatively high frequency of transactions.
	This requirement is likely to be present if no more than a small number of band managers emerge.
	Competition is fostered.
	There is currently no competition between providers of spectrum access for PMSE use as this is provided by JFMG on our behalf.
	In their responses to the DDR consultation, PMSE users indicated their support for only one band manger rather than competing entities. This was for several reasons, including the development of trust and doubts about whether band managers with different spectrum could compete effectively. It is possible that the net effect of the lack of competition is therefore limited and so unlikely to be a barrier to reasonably well-functioning PMSE spectrum markets.
	Spillover effects are taken into account.
	There is evidence that spillover effects arise from some PMSE spectrum access (e.g. newsgathering and community use) which generate broader social value. However, the size of this value is uncertain, and not all activities supported by PMSE access are likely to generate equal value.
	The impact of spillovers could result in PMSE users under-valuing their spectrum access. However, it is unclear whether this would be a significant barrier to well-functioning PMSE spectrum markets. 
	 
	The DDR consultation proposed that some or all of Channel 69 be made available for PMSE access on a licence-exempt basis to support background-social use. This would secure spectrum access for some of the uses that are most likely to generate broader social value. 
	 
	Additionally, other PMSE users with citizen objectives (e.g. the BBC) should reflect the presence of this broader social value in their valuation of the services that the PMSE sector provides. 
	 
	If realising social value were a significant problem, other remedies could facilitate well-functioning PMSE spectrum markets. For example, those funding the bodies responsible for delivering broader social value could take the cost of spectrum into account in their funding decisions. However, these bodies may take some time to adjust to the new environment, which suggests that the pace of change may need to allow for this.
	 
	5.20 Using this assessment, we can identify the features of the current arrangements that currently form significant barriers in PMSE spectrum access. 
	 Incentives for efficient spectrum use are not fully present. 
	 There are no enduring rights of access. 
	 Transaction costs may be disproportionately high. 
	 Information on the value generated by PMSE users does not flow through the value chain, resulting in an inability to aggregate demand. 
	 
	Regulation is a barrier to change 
	5.21 The present structure of the PMSE sector is to a large extent shaped by regulation. It is regulation that determines which spectrum PMSE users access and the terms (including price) on which they do so. And it is regulation that effectively precludes other users from being able to access that spectrum if they would interfere with PMSE use. The fact that PMSE use is frequently secondary to a primary use such as high-power broadcasting or defence applications does not affect this analysis. This is because PMSE effectively has priority over alternative uses of the spectrum that could also operate on the same secondary basis. 
	5.22 It is likely that the prevalent role of regulation has played a significant role in shaping the existing patterns of behaviour by PMSE users. For example, it is likely that regulation has played a role in facilitating continued reliance by the sector on mature analogue technologies, with a relative lack of innovation compared to other major spectrum-using sectors. Other factors -not least regulation in other major jurisdictions- will no doubt also have played a role given the large geographical markets for much PMSE equipment. But our observation is that regulation in the UK has in itself done relatively little to encourage PMSE users to become more efficient or to innovate with new technologies. 
	These barriers are transitional rather than enduring 
	5.23 There do not appear to be reasons why PMSE users could not respond to efficiency incentives if they were faced by the opportunity cost of spectrum access. If this were the case, PMSE users would be able to respond to price incentives in a number of ways in the short and medium term. These could include: 
	 economising on their use of spectrum (e.g. Sagentia identified that some PMSE users were relatively more efficient in their use of spectrum than others); indeed it is evident from current behaviour that when the PMSE sector faces congestion it puts increased effort into achieving efficiency, often with success; 
	 increasing their demand for equipment that is more efficient in spectrum use. This would be expected to give manufacturers the incentive to develop equipment that was more efficient in its use of spectrum or could be used in less congested spectrum bands or could utilise sharing technology; and 
	 investing, either collectively or in partnership with manufacturers, in developing alternative technologies for delivering services (e.g. identifying ways in which other technologies that support the transfer of audio and video could be adapted to address problems of latency). 
	5.24 These responses may not all be available to all users, nor are they all costless or straightforward. Whether they are appropriate would be a decision for PMSE users but sensible choices are more likely to be made if prices for spectrum access reflect the cost that this access imposes on other spectrum users and ultimately on citizens and consumers. 
	5.25 Enduring rights of access could be obtained through competition in the upstream spectrum market against other potential users or via administrative allocation. Assuming that other barriers to PMSE users participating in spectrum markets are removed, competition is preferable to promote the optimal allocation of spectrum so that it flows to users who will generate the greatest value to citizens and consumers. However, if it is not possible to fully remove all of these barriers (e.g. if band managers did not emerge to aggregate PMSE demand and hence reduce transaction costs—see below), an administrative allocation of access rights might be justified. 
	5.26 PMSE spectrum access is currently managed by JFMG. This suggests that the emergence of band managers that are technically capable of providing downstream access to spectrum for PMSE use and so reduce transaction costs is feasible. The commercial viability of these entities is less certain. JFMG is contracted by us to charge prices that do no more than recover administrative costs. However, as many of the responses to the DDR consultation have suggested, the value generated by activities supported by PMSE spectrum access is significant. This suggests that, if appropriate information can flow through the PMSE value chain, commercial band managers may be viable. 
	5.27 Finally, there is no reason why information cannot flow through the PMSE value chain over time. The reason why those who benefit from the services provided by PMSE users do not currently recognise their full value is a function of history, one contributory reason being the historically low level of charges for spectrum assignments relative to opportunity cost. In principle, PMSE users and their customers should be willing and able to reflect the full value of their services in the downstream spectrum market. This would simply align spectrum with the way that all other economic inputs, such as land and equipment, are obtained. And the market price of all such resources can increase or decrease. This usually just reflects the efficient workings of a well-functioning market. In the case of spectrum, an increased willingness to pay by PMSE users and their customers can allow more spectrum to be acquired for PMSE use in the upstream spectrum market. Again, band managers can play an important role here. 
	5.28 Therefore, while the barriers that currently exist to well-functioning PMSE spectrum markets are significant, we do not believe that they are likely to be enduring. Having said this, fully removing these barriers is likely to be a complex process given the interdependencies suggested by the analysis above (e.g. improving information flow through the PMSE value chain is in part dependent on PMSE users facing prices that reflect the opportunity cost of their spectrum access). 
	Resolving these issues will benefit the PMSE sector 
	5.29 Successfully adapting to a market-led approach to spectrum access could have many benefits for PMSE spectrum users. 
	5.30 In particular, it would give these users greater certainty over the availability of this essential resource for their services. They would no longer be beholden to regulatory decisions that, given the rising level of demand for spectrum for a wide range of uses, are likely to continue to favour moves away from protected access for particular sectors. 
	5.31 If they are able to move to market-based approach, PMSE users should also be better placed to acquire rights to use additional spectrum bands, whether in the primary or secondary markets. 
	5.32 The incentives that markets bring are also likely to result in innovation that improves the quality of PMSE equipment and that extends the technology choices available to PMSE users. In the long run, additional innovation is also likely to facilitate access to other, less congested spectrum bands at lower prices. 
	Conclusion 
	5.33 A number of factors could make it difficult for PMSE users to engage in a market for spectrum access quickly and effectively. The combination of different issues that needs to be addressed to resolve this means that such a move is also not going to be straightforward. Time will be needed for these barriers to be overcome. 
	5.34 It is far from clear that primary spectrum users with whom the PMSE sector shares much of its access are interested in acting as band managers. In the absence of this function, the risk of moving too quickly is costly disruption to the PMSE sector at a time when the spectrum that it accesses and the means by which it gains access are facing significant change. And this risk applies not just to PMSE users themselves but also to all of their customers who depend on their services. 
	5.35 We do not believe that courting this risk would be consistent with our statutory duties or our objectives for the DDR. 
	5.36 As a consequence, we believe that careful preparation is needed if the PMSE sector is to move to a market-led approach that will ultimately serve users’ and their customers’ interests more effectively than the regulated structures within which they have operated to date. 
	Section 6 
	6 Options and proposals 
	Introduction 
	6.1 This section assesses options and makes proposals to meet our objectives and address the issues that came to light through the DDR consultation. 
	We focus on the future institutional arrangements for PMSE, particularly in the digital interleaved spectrum 
	6.2 A wide range of issues arising from the DDR affect the PMSE sector. These include the detailed future arrangements for access to Channels 69 and 38 and the potential for transitional access to some of the cleared spectrum in areas such as London. 
	6.3 However, we think that this consultation should focus on the future institutional arrangements for PMSE users to access spectrum. In our view, this is the core issue underlying the debate about PMSE in recent months. If we can resolve this issue satisfactorily, much of the uncertainty facing the PMSE sector will be removed. It will then be possible to resolve other issues and plan implementation more effectively. DSO involves a major set of changes for the sector, and it is due to begin at a regional scale in the UK in late 2008. It is therefore desirable to resolve this central issue soon. 
	6.4 We also think that it is right for this consultation to focus on the digital interleaved spectrum. The arrangements for access to these frequencies caused most comment and discussion in response to the DDR consultation, and in our view they lie at the heart of the issue. We have not brought forward any new proposals on other points, like the possibility of licence-exempting the use of some or all of Channel 69. We will, of course, return to these issues in the statement and further consultation on the DDR planned for late 2007. 
	6.5 If we can resolve the institutional arrangements for access to the digital interleaved spectrum, this may also provide a model that could be relevant to other bands presently used by PMSE, such as VHF spectrum and bands shared with the MOD. So we have also included a short discussion of these bands. However, each spectrum band is different in some respect, and complex issues will need to be addressed to arrive at a new model for the management of all these bands. This document therefore only contains an initial discussion of this topic. 
	6.6 We reiterate our original proposal to ensure that there is uninterrupted access to the existing analogue interleaved spectrum until DSO occurs in each region between 2008 and 2012. The following map gives more information about when this will start to happen. 
	 
	 
	 
	 
	Figure 6.1: map showing when each region in the UK is due to switch over 
	  
	6.7 We will also ensure that new arrangements to provide continuity of access are in place as required from the expiry of the existing contractual arrangements with JFMG in September 2008. 
	Digital interleaved spectrum 
	6.8 Before discussing options for future PMSE use of this spectrum, it is important to be as clear as possible about precisely what we are considering. The DDR consultation proposed that the most appropriate way of packaging the digital interleaved spectrum would be as follows: 
	 to offer a large number of packages of spectrum consisting of a single (interleaved) spectrum channel that could be used to provide a broadcast-like service at moderate to high power from an individual main-station transmitter. These packages would be suitable for local TV use, but the spectrum would not be reserved for local TV as there are other potential uses. It is likely that at least one or two packages could be made available in each of up to 50 main-station areas. This would imply a total of between 50 and 100 such packages; and 
	 to offer a small number (perhaps one, two or three) of larger packages of spectrum. These would consist of the right to use a subset of the interleaved channels across the whole of the UK while having to protect other services, including the six existing DTT multiplexes. These packages would be suitable for PMSE use and provide guaranteed access by PMSE users for a transitional period, lasting until at least the end of 2012. Beyond that date, use would not be restricted by regulation. 
	6.9 We have not made final decisions on the division of the digital interleaved spectrum between these or any other packages. When we do make decisions on this point, we will need to take into account all potential uses of the spectrum. 
	6.10 These issues will be addressed in the statement detailing our final proposals for awarding the DDR spectrum. For the purposes of this consultation, we are continuing to work on the basis that there will be broadly sufficient capacity to allow existing PMSE use to be accommodated within the digital interleaved spectrum. However, a number of PMSE users may have to purchase new equipment to allow them to operate within the more restricted frequency range being considered. There are also other potential uses of the digital interleaved spectrum (such as local TV) and it is possible that unconstrained demand would exceed supply for the spectrum, at least in some geographies. 
	The central question is how best to overcome the barriers to well-functioning markets 
	6.11 Our central task as a spectrum regulator is to secure the optimal use of the finite spectrum resource in the interests of citizens and consumers. 
	6.12 For a long time, this task was discharged by the regulator deciding directly, on administrative grounds, which uses and users should have access and on what terms. However, the proliferation of alternative uses, the rapid rate of change in technology and markets and the complex role that spectrum plays as an input into innumerable products and services mean that this approach is no longer sustainable in the modern world. 
	6.13 Experience in many other contexts have shown that well-functioning markets are far superior to administrative control in allocating and managing resources. We have seen in section 5 that there are barriers to such markets in the case of PMSE, barriers that are sometimes related to the role that regulation has played as a way of meeting the sector’s needs in the past. 
	6.14 We consider that there are large benefits to be had from extending a market-based approach to use of the digital interleaved spectrum, as there are to other bands. There are also large benefits to be had from enabling PMSE users to participate effectively in a market-based approach to spectrum access, not least so that they are able to express their demand for spectrum efficiently and have stronger incentives to invest and innovate in new technologies. 
	6.15 We therefore see the following as key objectives to be pursued in designing future arrangements for access by PMSE users to the digital interleaved spectrum. We suggest that these are the objectives to be pursued in the design and selection of the options: 
	 Avoidance of disruption to PMSE users that adversely affects their ability to provide a wide range of services to citizens, consumers and business customers  
	This objective is clearly related to our duty to secure the interests of citizens and consumers, by ensuring that they can continue to benefit from the many important products and services to which PMSE use of these bands is presently integral. However, the objective is more relevant in the short-term than the long-term, as the ability of the PMSE sector to adapt to change should increase over time. 
	 Facilitating the participation of the PMSE sector in a market-based approach to spectrum  
	This objective is related to our duty to secure the optimal use of the electro-magnetic spectrum in the interests of citizens and consumers. Most of our work in relation to spectrum management is focussed on the supply of spectrum. However if we can facilitate the sector’s ability to participate in a market based approach to spectrum we will also strengthen the demand side, by improving the means through which citizens’ and consumers’ needs, tastes and interests can be met efficiently. 
	 Promoting the optimal use of the spectrum in relation to all potential uses and users over time  
	This objective relates to the fact that there are other potential users of the digital interleaved spectrum in addition to PMSE, and that the set of potential uses and users is likely to increase over time (given trends in technology and consumer behaviour, and the attractiveness of low frequency spectrum). 
	 Avoidance of the risks of regulatory and market failure. 
	This objective relates to the need to consider carefully the consequences of regulatory intervention, and the fact this often has unintended consequences, and that these can be adverse. The risks of regulatory failure can be particularly pertinent in areas with rapid change in technology and consumer behaviour. At the same time, we should consider whether or not different options address the risk of market failure. The principal risks identified in section 5 are relevant to the first two objectives above, but there may be other risks (such as inadequate competition) that may need to be considered. 
	Six options 
	6.16 At a broad level, we see six options for how the PMSE sector could make use of the digital interleaved spectrum in the future. They are summarised in the following table and explored in more detail below. 
	Table 6.1: options for future PMSE access to digital interleaved spectrum
	Status quo
	                           Transition                                           
	        No intervention
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5
	Option 6
	Status quo
	Status quo with AIP
	Beauty contest with AIP
	Auction with additional safeguards
	Auction with DDR safeguards
	Auction without safeguards
	 
	6.17 Options 1 and 2 are described as status quo because these would involve essentially seeking to replicate the present approach to spectrum access for PMSE from DSO. These arrangements would continue for an indeterminate period, depending on future policy decisions. Under these options PMSE users would access those bands specified by the regulator. They would do so via a band manager appointed by the regulator, and on terms and conditions specified by regulation. They would individually hold short-term licences, with a maximum length of one year, and they would enjoy little or no security of tenure. 
	6.18 Option 2 would differ from Option1 through the application of Administered Incentive Pricing (AIP) to the bands. AIP is pricing of spectrum to reflect its “opportunity cost”, which means its value to the highest value alternative user. 
	6.19 Option 6 is included for completeness only. It would comprise auction of the digital interleaved spectrum with no transitional protection for existing PMSE users. We do not consider that this option meets our objectives. However it is useful in illustrating the limiting case to level of intervention. 
	6.20 Options 3 to 5 are described as “transition” options because they involve a move to a market-based approach that is phased over time, at greater or lesser speed and through varying types of measure to achieve that outcome. 
	6.21 A more detailed description of the options is included in the text below and also in Table 6.3: Detailed analysis of options. We have also assessed how well we think these options would meet the four objectives identified above. 
	Option 1: status quo 
	6.22 This option was advocated by many responses to the DDR consultation. It would essentially be a continuation of the present spectrum management arrangements for PMSE in the period from DSO onwards. These arrangements would continue until any further change in policy. 
	6.23 The key characteristics of this option can be summarised as follows: 
	 digital interleaved spectrum would be made available for PMSE users (quantity to be determined and subject to change from time to time); 
	 we would appoint a contractor to act as band manager for PMSE users, issuing licences and making assignments day-to-day; we would pay the contractor for performing this function; 
	 the licences issued would be short-term, with a maximum duration of one year; there would be little security of tenure; 
	 detailed regulation would govern the equipment used and conditions of use by individual users; 
	 we would set the level of fees for assignments to PMSE users to recover administrative costs; and 
	 the contractor would collect these fees and pass them to us. As with all spectrum receipts, we would pass them to the Exchequer. 
	6.24 Our assessment of this option against the objectives is as follows. 
	6.25 It would score well in terms of serving the interests of PMSE users and avoiding disruption in the short term. This is because it would essentially reflect a continuation of present arrangements (albeit with changes to the frequencies used). The existing arrangements are well known and trusted by the PMSE sector, and they perform well in terms of managing demand from the sector in the short term, with very detailed knowledge of the sector held by the band manager. The existing arrangements have also helped to regularise PMSE use over time, moving the sector away from the illegal use that was prevalent before the 1990s. 
	6.26 However, this option would do little or nothing to help PMSE users take part in a more market-based approach to spectrum. In particular it would not help disparate PMSE users to come together in a way that would allow them to express their demand for spectrum in an economically efficient way. And it would not provide long-term stability for PMSE users, as access to the spectrum would continue (as now) to be subject to future administrative decisions and changes in policy. There would be a need to review and/or renew the arrangements periodically, which would create uncertainty. 
	6.27 We also consider that this option would score poorly in terms of promoting optimal use of the spectrum in relation to all potential uses and users. The spectrum made available to PMSE users would not be available to other uses and users who could interfere with PMSE use. It would therefore require further decisions by the regulator to make the spectrum available to those other uses, and to trade off continued availability to PMSE versus other uses. We consider that regulators are not well placed to make these decisions in the most efficient way. The cost to citizens and consumers of inefficient decisions about access to the spectrum by other uses could be very substantial. 
	6.28 We also consider that this option would do little to promote additional innovation or long-term gains in efficiency in PMSE spectrum use, for reasons discussed in section 5 and elsewhere. These arrangements would not confront PMSE users or their customers with the cost of preventing other uses of the spectrum. As a consequence, PMSE users would face no financial incentive to use spectrum more efficiently or to migrate to frequencies at which spectrum is more plentiful. 
	6.29 Finally, we think that the option faces significant risks of regulatory failure, associated with the inability of regulators to determine the optimum allocation of resources. The risk of additional market failures would be curtailed by the fact that regulation would be so prevalent as to prevent a market emerging. 
	6.30 For all of these reasons, we consider that this option scores poorly against our objectives taken as a whole. 
	Option 2: status quo with AIP 
	6.31 This option would be the same as option 1 except that in addition Administered Incentive Pricing (AIP) would be introduced to encourage efficient use of the spectrum accessed by the PMSE sector. 
	6.32 AIP attempts to reflect the economic value of spectrum in annual licence fees, not to raise revenue or achieve any specific short-term change in the use of spectrum but rather to ensure that spectrum users fully recognise the costs that they impose on citizens and consumers by preventing alternative uses of that spectrum. 
	6.33 The extension of AIP under this option would require Ofcom to determine the appropriate price for each of the many different types and durations of licence issued by JFMG. This could be complex, though not unmanageably so. We would consider phasing in the application of AIP at its full rate over time, as has happened in other bands. 
	6.34 Our assessment of this option against the objectives is the same as for Option 1, save in the following respects. 
	6.35 In terms of the avoidance of disruption to PMSE users, it would be similar to option 1 except that the introduction of AIP could (depending on its level) have some disruptive effect. However, this could be mitigated by effective preparations for the introduction of AIP, including prior notice as to level. 
	6.36 This option would do little more than option 1 to prepare PMSE users for participation in a market-based approach to spectrum, as all access to spectrum would continue to be via Ofcom and its contractor. PMSE users would become accustomed to paying something closer to a market rate for access to spectrum. However many of the key issues identified in section 5 – notably their ability to aggregate and express demand efficiently – would not be addressed. 
	6.37 This option would be superior to option 1 in terms of promoting optimal use of the spectrum in relation to all potential uses and users, as it would increase the incentive for PMSE users to review their use of spectrum. It could help to prompt reductions in spectrum use in favour of higher value users and/or additional investment in innovation and measures to improve efficiency. 
	6.38 However, under this option, action to promote better use of the spectrum would be constrained by the need for demand and supply to be intermediated via the regulator – eg any release of spectrum would need to be back to Ofcom. PMSE users would not gain a direct financial advantage from release of spectrum for new uses, except through avoiding AIP. PMSE users would also continue to hold short-term licences, with limited tenure, reducing their security and affecting their incentives adversely. 
	6.39 We consider that there would still be significant risks of regulatory failure, as per option 1, plus the risk that AIP is not set at the correct level by the regulator. 
	6.40 For all of these reasons, we consider that this option scores better against our objectives than option 1, but still quite poorly overall. 
	Option 3: beauty contest with AIP 
	6.41 Options 3, 4 and 5 are all intended to minimise the risk of disruption while maximising longer term benefits by providing routes by which the PMSE sector might transition from its present, highly regulated status to participation in a market-based approach to spectrum management. 
	6.42 Although the DDR consultation generally favoured releasing spectrum by auction, it recognised that the fundamental issue was the level of regulatory control of future use and that other methods of award might be appropriate in specific circumstances. A beauty contest (also known as comparative selection) is one such method. 
	6.43 In brief, option 3 would work as follows: 
	 Ofcom would identify a set of digital interleaved usage rights that would be available for award by beauty contest. The criteria for the beauty contest are discussed below. 
	 The licence offered would have an indefinite duration, but it could be varied or revoked on notice. The terms in this respect would be the standard terms available for Ofcom’s tradeable (non-auctioned) licences, so that revocation on spectrum management grounds would be possible on 5 years’ notice. (The licence holder would therefore have better tenure than individual PMSE users under options 1 and 2 though less security than under options 4 and 5 below). 
	 AIP would be payable at a rate determined by Ofcom, for the bundle of spectrum rights as a whole. AIP for this spectrum would be reviewed periodically, as it is for other bands. 
	 The licence would be tradeable and technology and application neutral (subject to potential obligations to make spectrum available for PMSE, see below). The winner of the beauty contest would be free to acquire additional spectrum in auctions and/or the secondary market (for example through leasing). 
	6.44 A key objective behind this option would be to award the spectrum to an entity whose interests were well-aligned with those of the PMSE sector, but that was also capable of participating over time in a market-based approach to spectrum management. 
	6.45 The aim would therefore be to help bring into existence an entity that would have a number of characteristics. These would be reflected in the criteria used in the beauty contest, which could include: 
	 having the technical, financial and managerial capability to manage the spectrum efficiently on a day-to-day basis for PMSE and other use, and to command trust among PMSE users; 
	 having similar capabilities, to allow for potential participation in a market-based approach to spectrum in future; 
	 having the incentives and expertise to secure more efficient use of the spectrum over the long term, in relation both to PMSE use and to other potential uses and users. 
	6.46 It is worth noting that any such institution is likely to face a tension between the interests of its PMSE user community and those of potential rival users of spectrum. It will be very important to get the right balance between these different pressures in order to promote efficient use of the spectrum in the long term. 
	6.47 There are different ways of attempting to do this, including: 
	 through the beauty contest criteria and process; this could encourage competing bidders to come forward with ideas for managing the trade-off between different uses of the spectrum and ways of raising efficiency; 
	 through the winning bidder having appropriate incentives and governance for this activity; this could significantly reduce the need for subsequent regulation; 
	 through regulation; AIP would play an important role as an incentive for efficient use, but in principle we would like to keep other licence conditions to a minimum; there might be a need for detailed ‘backstop’ provisions to protect PMSE users, but there may also be alternatives to this (e.g. through Ofcom having a general power to intervene if necessary by issuing a direction). 
	6.48 It might also be possible to combine elements of the beauty contest proposal with elements of an auction. For example, if several organisations met, to an acceptable standard, the criteria set for the beauty contest, those organisations could then take part in a final step that could take the form of an auction. The bids in the auction might reflect the estimate that these different organisations placed on making spectrum available to non-PMSE users. This is in fact just one of a number of possible variants. 
	6.49 A lot more work would need to be done on the detail of this option. If we take this idea forward, we will need to consult further on the details and to work with interested parties in the sector and beyond. However, we consider that in principle this idea is well worth careful consideration, as it offers a potential means of creating a bridge between the current position of the PMSE community and a future market-based approach. 
	6.50 Our assessment of this option suggests that overall it scores better than options 1 and 2 against the four objectives we have identified. 
	6.51 The creation of an institution that enjoys the trust of PMSE users should reduce significantly the risk of short-term disruption to this community. 
	6.52 If appropriately designed and incentivised, this institution should also increase the ability of the PMSE sector to participate in a market based approach to spectrum management. The creation of an institution would in itself help to increase the capacity of the sector in this respect. 
	6.53 This option should also be superior to option 2 in terms of promoting optimal use of spectrum given that not only would AIP be payable but the institution could itself engage directly in making spectrum available to other users and other uses, through spectrum trading. It is important that in practice it also has incentives to do this. 
	6.54 The risk of regulatory failure should be less than in options 1 and 2 as the scope of regulation would itself be reduced. However, there is still a material risk that the combination of beauty contest and subsequent regulation does not secure optimal use of the spectrum in the long term. A beauty contest is likely to require difficult judgements, and could create a significant risk that the process does not place the spectrum in the hands of those best able to use it to maximum advantage. It is also common for beauty contests to involve more legal risks and uncertainty than auctions. 
	Option 4: auction with additional safeguards 
	6.55 This option would amend the DDR proposals to provide additional protection to PMSE in an auction of the digital interleaved spectrum. 
	6.56 We would include this protection in the conditions of the licences offered for auction. We would expect bidders to take account of these conditions in the bids that they offered so that bids would be reduced accordingly. In other respects, such an auction could follow the general approach proposed in the DDR consultation – though we noted then that we would favour a simpler approach to auctioning the digital interleaved spectrum compared to the cleared spectrum. However, one possibility might be also to include a pre-qualification process for the bidders. This could be designed to ensure bidders had the skills and expertise needed to manage the spectrum efficiently, particularly (but not only) for PMSE users. This could involve setting some threshold for things such as technical, financial and managerial capability, and sectoral expertise. 
	6.57 We suggest that the best way to provide additional protection would be to extend the duration of an obligation to make access available to PMSE users. The DDR consultation proposed that this obligation should last until at least the end of 2012. Responses argued that this was inadequate as it did not reflect the lifecycle of PMSE equipment or the risk that many PMSE users would have to make two equipment changes in short order – one to move to new digital interleaved capacity, and a second potentially to migrate elsewhere after the end of 2012. 
	6.58 We recognise these concerns. There is a balance of considerations to be taken into account in setting any date, including in particular the opportunity cost of precluding alternative uses of the spectrum. This makes it difficult to identify any single date as the right one for this purpose. However, taking account of the views we have received and our analysis of the complexity of the issues that the PMSE sector has to address, we think that a safeguard lasting only till the end of 2012 would be insufficient. We think that a safeguard lasting until 2018 should provide sufficient reassurance to address most PMSE users’ concerns, though there is plainly a judgment to be made about any particular date. 
	6.59 The provision of protected access to 2018 would give the PMSE sector ten years to plan for change. This period should additionally be long enough to allow for the lifetime of most, if not all, PMSE equipment purchased before we gave notice in 2005 that access to the interleaved spectrum was subject to revocation. 
	6.60 This length of obligation is also likely to facilitate the acquisition of the spectrum by one or more parties in the PMSE sector at auction, though plainly we cannot preclude other outcomes. 
	6.61 In terms of the form of protection to be afforded to PMSE users during this period, we suggest that the proposal should follow the lines set out in the DDR consultation - to guarantee access to the digital interleaved spectrum on reasonable terms and conditions. Additional work would be needed on the detailed design of conditions on these lines. 
	6.62 One potential concern with this option is the risk of creating a cliff edge when the protection afforded to PMSE users drops away in 2018. However, we do think that there are actions that the PMSE sector may itself be able to take to reduce this risk, such as increasing the efficiency with which the sector uses spectrum and increasing the use of other, less congested spectrum bands where securing access in the future might not be so difficult. Many of these changes will take time, not least in relation the manufacturing and product development cycle. However, this is precisely the kind of adjustment that the transition period should allow to happen. 
	6.63 Other key aspects of this option are as follows: 
	 The licence would have indefinite duration, as in option 3, but in this case there would (as with other auctioned licences) be an initial period during which the grounds on which the licence could be revoked would be very limited (eg to reasons of national security, or international obligations). The DDR suggested an initial period of 18 years. Only after this period would it be possible to revoke the licence on spectrum management grounds. 
	 The licence would be technology-neutral and tradable, though (as discussed) it would contain obligations to provide access to PMSE users for a defined period, until 2018. 
	6.64 Our assessment suggests that like option 3, this option compares reasonably well against our objectives taken as a whole. 
	6.65 We consider that a guarantee of access to 2018 should be sufficient to guard against undue disruption to PMSE users. There is a risk that the entity that acquires the spectrum at auction will not be trusted by the PMSE community, though the length of the guaranteed access should mitigate this risk. A pre-qualification process as described above could also help to address this point. 
	6.66 It is worth noting that the security of tenure proposed under this option is superior to option 3. This should help to reduce other risks of disruption to the PMSE community, including the policy risk created by periodic reviews of AIP.. 
	6.67 This option may be superior to option 3 in terms of the incentives to promote optimal use of the spectrum in relation to all potential uses and users. This is because there is less risk of confusion between the different objectives noted in relation to option 3 (notably the tension for the winner of the beauty contest between serving the interests of ‘its’ PMSE community and other users). A version of this trade-off will still exist, but it is more likely to be seen in commercial terms and will not have been internalised by the regulator into the selection process. 
	6.68 In relation to the other objectives, we think it is unclear whether this option is better or worse than option 3. It may do as much or more to facilitate the PMSE’s sector engagement in the spectrum market if an entity from the PMSE sector wins the auction. However, the converse is also true. The risks of regulatory failure seem similar in both options (in this case specifically the risk of getting the licence conditions protecting PMSE wrong). 
	Option 5: auction with DDR safeguards 
	6.69 This is the proposal set out in the DDR consultation. 
	6.70 We think in light of the responses to the consultation and further work that it would not do enough to reduce the risk of disruption to PMSE users, nor would it do enough to facilitate the PMSE sector’s engagement in the spectrum market.  It might be better than any option considered to date in terms of promoting optimal use across the wider set of uses and users. This reflects, in particular, the earlier end of transitional protection compared to option 4. 
	6.71 However, we do not believe that the risk of disruption would be acceptable. 
	Option 6: auction without safeguards 
	6.72 Under this option, the digital interleaved spectrum would be auctioned with no requirements to safeguard PMSE use whatsoever. This would not preclude its being packaged in a manner suitable for, or that did not preclude, PMSE use, nor would it preclude PMSE users from participating successfully in that auction. 
	6.73 We have included this option for completeness only. We think that it performs poorly against our objectives, and that it would not promote optimal use as PMSE users are unlikely to be able to express their demand for spectrum efficiently. 
	6.74 We did not propose this option in our DDR consultation, and we remain of the view that it would not be consistent with out objectives. 
	Summary of options and analysis 
	6.75 The table below sets out a summary assessment of the options against the four objectives. 
	 
	Table 6.2: Assessment of options against objectives 
	Option
	Avoid disruption 
	Facilitate market 
	Promote optimal use 
	Avoid regulatory failure 
	Status quo
	High
	Low
	Low
	Low
	Status quo with AIP
	High
	Low
	Low-medium
	Low
	Beauty contest with AIP
	Medium-high
	Medium
	Medium
	Low-medium
	Auction with additional safeguards
	Medium
	Medium
	Medium-high
	Low-medium
	Auction with DDR safeguards
	Low to medium
	Low
	High
	Low
	Auction without safeguards
	Low
	Low
	Medium
	Low
	 
	Table 6.3: Detailed analysis of options
	 
	Option elements
	Status quo
	Status quo with AIP
	Beauty contest with AIP
	Auction with extra safeguards, beyond DDR proposals
	Auction with DDR safeguards
	Auction with no safeguards
	Who identifies DDR spectrum for use by PMSE.
	Regulator by administrative decision.
	Regulator by administrative decision.
	Regulator identifies those spectrum rights to be awarded via beauty contest 
	 
	Scope for additional spectrum rights to be acquired in market.
	Regulator to 2018, thereafter market. 
	 
	Guaranteed access for PMSE users to some bands to 2018. Access to those bands thereafter, and to other bands, determined commercially.
	Regulator to end 2012, thereafter market. 
	 
	Guaranteed access for PMSE users to some bands to end 2012. Access to those bands thereafter, and to other bands, determined commercially.
	Market. 
	 
	PMSE users may acquire spectrum in primary market or gain secondary access from other parties.
	How to identify entity to manage these bands for use.
	Regulator via contract.
	Regulator via contract.
	Beauty contest against criteria  
	(In some circumstances could be hybrid beauty contest and auction).
	Auction, with possible pre-qualification process.
	Auction.
	Auction. 
	Users may acquire spectrum in primary market, and appoint entity to manage on their behalf. Or commercial entity may choose to act as band manager.
	Tenure of spectrum.
	Short-term licences, up to 1 year.
	Short-term licences, up to 1 year.
	Indefinite duration.  
	 
	Right to revoke on spectrum management grounds, subject to 5 years’ notice.
	Indefinite duration.  
	 
	Initial period of [18] years during which regulator cannot revoke on spectrum management grounds. Thereafter right to revoke on spectrum management grounds, subject to 5 years’ notice. 
	Indefinite duration.  
	 
	Initial period of [18] years during which regulator cannot revoke on spectrum management grounds. Thereafter right to revoke on spectrum management grounds, subject to 5 years’ notice.
	Indefinite duration.  
	 
	Initial period of [18] years during which regulator cannot revoke on spectrum management grounds. Thereafter right to revoke on spectrum management grounds, subject to 5 years’ notice.
	How is price for use of spectrum determined.
	Regulator (via contractor) for all individual assignments and licences. Administrative costs only.
	Regulator (via contractor) for all individual assignments and licences.  Administrative costs plus estimated opportunity cost. Periodic reviews.
	Regulator, for set of spectrum rights as a whole. Periodic reviews. (If auction element this will influence the price) 
	 
	Holder of licence determines prices for downstream PMSE users.  
	 
	Licence conditions to provide backstop against risk of abuse (see below).
	Auction determines price for rights in primary market. Additional fees may be payable for primary rights beyond [18] years. 
	 
	Prices for downstream PMSE use protected by regulation during period of guaranteed access. Thereafter prices for PMSE determined commercially.
	Auction determines price for rights in primary market. Additional fees may be payable for primary rights beyond [18] years. 
	 
	Prices for downstream PMSE use protected by regulation during period of guaranteed access. Thereafter prices for PMSE determined commercially.
	Market.  
	Auction determines price for rights in primary market. Additional fees may be payable for primary rights beyond [18] years. Prices in secondary market determined commercially.
	Who can use spectrum and for what.
	Limited to PMSE -unless change in policy.
	Limited to PMSE -unless change in policy.
	Licence conditions to ensure access is available for PMSE for period but also to encourage migration to access based on market basis.
	Guarantee of reasonable access for PMSE users during period of protection. Otherwise no constraints on use.
	Guarantee of reasonable) access for PMSE users during period of protection. Otherwise no constraints on use.
	Not restricted.
	Other licence conditions.
	Detailed technical conditions controlling technology and use of equipment. 
	 
	Licences could be tradable between PMSE licensees only and unlikely to carry value.
	Detailed technical conditions controlling technology and use of equipment. 
	 
	Licences could be tradable between PMSE licensees only and unlikely to carry value.
	Technology and use neutral tradable licences. 
	 
	Beauty contest should create strong alignment with interests of PMSE users, but licence conditions may be required (i) to protect PMSE users from residual risks or (ii) secure efficient use of spectrum, or both. 
	 
	If auction used to determine price (ii) may not be required. 
	 
	Licence conditions could lapse after initial period, or on review.
	Technology and use neutral licence(s). Licences tradable. 
	 
	Period of guaranteed access with pre-defined end date.
	Technology and use neutral licence(s). Licences tradable. 
	 
	Period of guaranteed access with pre-defined end date.
	Technology and use neutral licence(s). Licences tradable.
	 
	Question 1. Do you agree with our identification and analysis of the options for how the PMSE sector could make use of the digital interleaved spectrum? Which options, if any, do you favour? 
	 
	Packaging is a common issue to both a beauty contest and an auction with additional safeguards 
	6.76 Whichever of these options was pursued, the number of packages of digital interleaved spectrum that would be awarded is an issue which would need to be resolved. 
	6.77 In both cases, we would also need to clarify how legally band managers could confer on individual PMSE users their spectrum access rights. 
	Packaging 
	6.78 The DDR consultation indicated that we had an open mind as to the appropriate number of the larger packages of interleaved spectrum (i.e. the packages which are most suitable for PMSE use). Options included: 
	 one package comprising all the remaining interleaved capacity that is available. We noted that this had the obvious advantage of simplicity and minimised the number of additional spectrum boundaries created but offered no potential for competition between suppliers; 
	 grouping adjacent channels together (e.g. having one package consisting of Channels 21 to 30 and another of Channels 41 to 62). We noted that this also risked reducing competition in any future market for the supply of spectrum to PMSE users if those users were restricted in their choice of supplier because equipment is generally only tuneable across a narrow range of frequencies (a few channels) and not generally able to tune across the entire range of interleaved channels; or 
	 splitting the channels more evenly between packages that are more nearly identical (e.g. having one package consisting of Channels 21, 24, 27, 41, 44, 47, 50, 53, 56 and 59, another consisting of Channels 22, 25, 28, 42, 45, 48, 51, 54, 57 and 60 and a third consisting of Channels 23, 26, 29, 43, 46, 49, 52, 55, 58 and 61, with Channels 30 and 62 included within two of these packages). We noted that this reduced the risk of competition problems by creating the possibility of multiple suppliers holding spectrum suitable for use by most PMSE users. However, at the same time, it significantly increased the number of spectrum boundaries across which coordination might be required, potentially increasing cost and/or reducing efficiency of use. 
	6.79 We have reassessed these options in the light of consultation responses. In particular, we have noted those that highlighted negative experiences of dealing with more than one service provider prior to RA’s 1996 reforms, and the strong desire of many PMSE users to obtain spectrum from one source. We recognise that users have raised important practical issues, and that current arrangements work well in this respect. 
	6.80 We have also noted that, for many types of PMSE use, dividing the spectrum into separate packages is unlikely to have significant competition benefits at least in the short term, because of restrictions on the tuning range of equipment and/or the need by users to access large quantities of spectrum for special events. The competition benefits of this approach in the longer term might however be larger. 
	6.81 This had led us to conclude that any potential competition benefits of multiple packages are outweighed by the added complexities for PMSE users. 
	6.82 In the absence of competition, it is important that PMSE users are protected from the potential abuse of market power of any band manager. At present, this protection is provided by the regulator controlling terms and conditions for use of the spectrum directly. This would also be the case under options 1 and 2. Under option 3 the protection of PMSE users could be achieved through seeking an alignment between the interests of the band manager and the interests of PMSE users, via the beauty contest, and through additional regulatory provisions if necessary. Under option 4 and option 5 the interests of PMSE users would be protected through the regulatory provisions ensuring access to PMSE users on reasonable terms for the period of guaranteed access. 
	6.83 Regardless of the means of award, we therefore favour offering one package of digital interleaved spectrum. 
	Question 2. Do you agree that we should offer one package of digital interleaved spectrum? 
	 
	Other issues 
	6.84 We now turn to issues other than the future institutional arrangements for accessing the digital interleaved spectrum. There are three points we discuss below. First, we ask for any views on whether there is scope for greater use of Channel 70 to address community users’ needs. Second, we note recent developments at European level that may be relevant to PMSE. Third, we widen the discussion of institutional arrangements in this document to consider other bands. 
	Potential for greater use of Channel 70 
	6.85 Licence-exempt access for radio microphones is already available at 863-865 MHz, in Channel 70, in accordance with the Wireless Telegraphy (Exemption) Regulations 2003,  as amended by the Wireless Telegraphy (Exemption) (Amendment) Regulations 2006,  and UK Interface Requirement 2030.  Greater use of this allocation could be of benefit to users who want quick and easy access to spectrum, and who do not require the assurance of quality of service provided by a co-ordinated assignment. 
	6.86 We would be interested in any views respondents may have on whether there is potential for greater use of Channel 70. This is likely to depend on a number of factors: 
	 the extent to which Channel 70 is already used and could therefore absorb additional use. Precisely because access for radio microphones is licence-exempt, we have little information on this; 
	 the ability of PMSE equipment that uses Channel 69 to tune to 863-865 MHz as well; and 
	 the existence of constraints that might prevent Channel 70 from being an attractive option for users. 
	Question 3. Do you believe that greater licence-exempt use could be made of Channel 70 by PMSE? Are there any obstacles that would need to be overcome first? 
	 
	 
	European developments 
	6.87 The DDR consultation noted that potential developments at European level could be very relevant to the digital dividend in the UK. In particular, we noted that proposals for action at European level might come forward, and that in some cases European decisions could be binding on the UK. The international position is also important because the use of spectrum in other countries can affect the use of spectrum in the UK – either by imposing constraints on use, or by creating opportunities to realise economies of scale with other countries. 
	6.88 In this context, it is worth noting some developments since the DDR consultation. In particular, on 30 January 2007 the Radio Spectrum Committee (RSC) of the EU issued a mandate to CEPT, a body including the spectrum administrations of EU Member States and others, for a report on various topics, including the potential for identifying band plans that could facilitate the deployment of new services using digital dividend spectrum, specifically mobile multimedia services (such as mobile TV) and future generations of two-way mobile communications. CEPT was also asked to investigate potential uses of the digital interleaved spectrum. 
	6.89 The Mandate to CEPT is closely related to the Opinion issued by the EU’s high-level spectrum policy group, the Radio Spectrum Policy Group (RSPG) on 14 February 2007. This recommended that work should be done to identify non-mandatory and non-exclusive band plans for these services, among other matters. ‘Non-mandatory’ means that Member States should be free to decide on the extent to which the band plan would be implemented (if at all), and ‘non-exclusive’ means that while the band plans would be prepared to enable the services to be deployed, other services should not be prohibited at EU level from operating in those frequencies. 
	6.90 This work is being carried out in CEPT Task Group 4 (TG4), which is expected to issue reports in July and October. These reports will need further consideration at both national and EU level when received, and it is likely that there will be extensive further work on this topic over the months that follow. However, it is potentially important for PMSE users as it may affect the likelihood of alternative uses of various spectrum bands between 470-862 MHz, including the digital interleaved spectrum, the various blocks of cleared spectrum, and Channel 69. Some options under consideration by TG4 include, for example, the option to use Channels 62 and 69. Full implementation of this would raise significant issues for the UK – Channel 69 is well understood to be very important for PMSE, while the use of Channel 62 is an integral part of the plan for DTT transmission after DSO. 
	6.91 It is important to stress that no policy decisions have been made, and that work at European level continues to be at an early stage. Ofcom will consider very carefully the impact of any proposals on all potential uses of the spectrum, including PMSE and DTT. Ofcom remains committed to ensuring that spectrum is available for PMSE, and that this includes, as with Channel 69, a UHF channel or equivalent available nationwide. 
	Other bands 
	6.92 There is also a need to consider the future management arrangements for the bands currently accessed by PMSE other than the digital interleaved spectrum. 
	6.93 This issue is complex because PMSE users currently access a very wide range of bands (around 80 in total), and the terms on which this access is granted vary widely. 
	6.94 Some bands, for example, are principally used for defence purposes, and access may be subject to the overriding requirements of MOD. In other bands, access is actively changing as other uses are introduced, with the expansion of services such as DAB. Access to other bands is being withdrawn under the terms of national and/or EU spectrum policy, as bands are being released for new uses, notably under Ofcom’s awards programme. 
	6.95 However, it is important that we begin a dialogue now about how to manage future access to the spectrum that will be available in future for PMSE. This is for several reasons. One is that Ofcom’s current contract with JFMG ends in September 2008. However, there are also more fundamental issues about how we promote the efficient use of spectrum by PMSE and other users; how we help the PMSE sector to engage in a more market-based approach to spectrum management; and how we help to ensure that the arrangements for spectrum access by the PMSE sector are coherent and easy to use. 
	6.96 Against this background, we need to consider the relevance of the options identified for future PMSE access to the digital interleaved spectrum to other bands. This is particularly relevant to options 3 and 4, which we have identified as the best fit with our objectives. 
	6.97 This document is not intended to be an exhaustive discussion of this issue. However, the following questions seem worth considering: 
	 Could option 3 be extended in some way to include access to some other bands currently accessed by PMSE? If so, what changes would we need to make to licence conditions and/or the beauty contest process to secure our objectives? 
	 Could option 4 be extended likewise, to include access to other bands currently accessed by PMSE? If so, what changes would we need to make to licence conditions to secure our objectives? 
	 Even if these options could not be extended, could we combine responsibility for the management of access to these other bands with the operation of a band management function for the digital interleaved spectrum under option 3 or 4? 
	6.98 We would welcome the opportunity to discuss this issue during this consultation. We would also welcome any other ideas that respondents might have for ways in which Ofcom might be able to promote further innovation and gains in efficiency in the PMSE sector. For example, are there are areas of potential long-term technical research that could be relevant, and how could the objectives discussed in this document best be pursued at European level? 
	Question 4. Do you have any comments on the scope for applying the options discussed above to bands other than the digital interleaved spectrum? 
	Section 7 
	7 Next steps 
	7.1 This consultation, published on 20 June 2007, lasts for just over 10 weeks. The closing date for responses is 31 August 2007. See annex 1 for details of how to respond to this consultation. 
	7.2 We will give our various stakeholders the opportunity to discuss our proposals during July 2007. Invitations to these events will be sent out in due course, and details will be posted at www.ofcom.org.uk/radiocomms/ddr/. 
	7.3 We expect to address responses to this consultation when we release a statement before the end of 2007 detailing our final proposals for awarding the digital dividend. We also expect to publish a further consultation, again by the end of the year, on certain issues of detail regarding this award (e.g. more detailed proposals on spectrum packaging and award design). 
	7.4 An indicative timetable for the award of the digital dividend is set out below. This is subject to a number of factors (e.g. international developments and the outcome of this consultation). 
	 Late summer 2007   Results of market research 
	 Late 2007    Policy statement 
	 Late 2007    Further consultation on detailed      award proposals 
	 Summer 2008   Statutory consultation on draft Regulations 
	 Late 2008 / early 2009  Award process 
	 First half of 2009   Licences issued 
	7.5 Please note that you can register to receive free mail updates alerting you to the publication of relevant Ofcom documents. For more details, please see www.ofcom.org.uk/static/subscribe/select_list.htm. 
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	1 Responding to this consultation  
	This is how to respond 
	A1.1 We invite written views and comments on the issues raised in this document, to be made by 5 p.m. on 31 August 2007. 
	A1.2 We strongly prefer to receive responses using the online web form at http://www.ofcom.org.uk/consult/condocs/pmse/howtorespond/form as this helps us to process them quickly and efficiently. We would also be grateful if you could assist us by completing a response cover sheet (see annex 3) to indicate whether there are confidentiality issues. This cover sheet is incorporated into the online web-form questionnaire. 
	A1.3 For larger consultation responses—particularly those with supporting charts, tables or other data—please email pmse@ofcom.org.uk, attaching your response in Microsoft Word format with a cover sheet. 
	A1.4 Responses may alternatively be posted to the address below, marked with the title of the consultation.  Steve Roper Ofcom Riverside House 2a Southwark Bridge Road London SE1 9HA 
	A1.5 Note that we do not need a hard copy in addition to an electronic version. We will acknowledge receipt of responses if they are submitted using the online web form but not otherwise. 
	A1.6 It would be helpful if your response could include direct answers to the questions asked in this document and listed together in annex 4. It would also help if you can explain why you hold your views and how our proposals would impact on you. 
	This is how to obtain further information 
	A1.7 If you want to discuss the issues and questions raised in this consultation or need advice on the appropriate form of response, please contact Steve Roper on 020 7981 3027. 
	We will seek to respect requests for confidentiality 
	A1.8 We believe that it is important for everyone interested in an issue to see the views expressed by consultation respondents. We will therefore usually publish all responses, ideally on receipt, at www.ofcom.org.uk. If you think some or all of your response should be kept confidential, please specify which parts and why. Please also place such parts in a separate annex. 
	A1.9 If someone asks us to keep some or all of a response confidential, we will treat the request seriously and try to respect it. But sometimes we will need to publish all responses, including those that are marked as confidential, in order to meet legal obligations. 
	A1.10 Please also note that copyright and all other intellectual property in responses will be assumed to be licensed to us to use. Our approach on intellectual-property rights is explained further at www.ofcom.org.uk/about/accoun/disclaimer/. 
	You can comment on our consultation processes 
	A1.11 We seek to ensure that responding to a consultation is easy as possible. For more information, please see our consultation principles in annex 2. 
	A1.12 If you have any comments or suggestions on how we conduct our consultations, please call our consultation helpdesk on 020 7981 3003 or email us at consult@ofcom.org.uk . We would particularly welcome thoughts on how we could more effectively seek the views of those groups or individuals, such as small businesses or particular types of residential consumer, who are less likely to give their opinions through a formal consultation. 
	A1.13 If you would like to discuss these issues or our consultation processes more generally, you can alternatively contact Vicki Nash, Director Scotland, who is our consultation champion. 
	Vicki Nash Ofcom Sutherland House 149 St. Vincent Street Glasgow G2 5NW  Tel: 0141 229 7401 Fax: 0141 229 7433  vicki.nash@ofcom.org.uk 
	Annex 2 
	2 Our consultation principles 
	A2.1 We have published the following seven principles that we will follow for each public written consultation. 
	We will seek to engage stakeholders before the consultation 
	A2.2 Where possible, we will hold informal talks with people and organisations before announcing a big consultation to find out whether we are thinking in the right direction. If we do not have enough time to do this, we will hold an open meeting to explain our proposals shortly after announcing the consultation. 
	We will be open and transparent during the consultation 
	A2.3 We will be clear about whom we are consulting, why, on what questions and for how long. 
	A2.4 We will make the consultation document as short and simple as possible, with a summary of no more than two pages. We will try to make it as easy as possible to give us a written response. If the consultation is complicated, we may provide a shortened version for smaller organisations or individuals who would otherwise not be able to spare the time to share their views. 
	A2.5 We will normally allow 10 weeks for responses to consultations on issues of general interest. 
	A2.6 There will be a person within Ofcom who will be in charge of making sure that we follow our own guidelines and reach out to the largest number of people and organisations interested in the outcome of our decisions. This individual (whom we call the consultation champion) will also be the main person to contact with views on the way that we run our consultations. 
	A2.7 If we are not able to follow one of these principles, we will explain why. This may be because a particular issue is urgent. If we need to reduce the amount of time we have set aside for a consultation, we will let those concerned know beforehand that this is a “red-flag consultation” that needs their urgent attention. 
	Our decisions will take full account of responses 
	A2.8 We will look at each response carefully and with an open mind. We will give reasons for our decisions and an account of how the views of those concerned helped shape those decisions. 
	Annex 3 
	3 Consultation-response cover sheet  
	A3.1 In the interests of transparency and good regulatory practice, we will publish all consultation responses in full at www.ofcom.org.uk. 
	A3.2 We have produced a cover sheet for responses (see below) and would be very grateful if you could send one with your response. (It is incorporated into the online web form if you respond in this way.) This will speed up our processing of responses and help to maintain confidentiality where appropriate. 
	A3.3 The quality of consultation can be enhanced by publishing responses before the consultation period closes. In particular, this can help those individuals and organisations with limited resources or familiarity with the issues to respond in a more informed way. Therefore, we would encourage respondents to complete their cover sheet in a way that allows us to publish their responses upon receipt rather than wait until the consultation period has ended. 
	A3.4 We strongly prefer to receive responses via the online web form. If you are responding via email, post or fax, you can download an electronic copy of this cover sheet in Word or RTF format from www.ofcom.org.uk/consult/244504/. 
	A3.5 Please put in a separate annex any parts of your response that you consider should be kept confidential and include your reasons why this part of your response should not be published. This can include information such as your personal background and experience. If you want your name, address, other contact details or job title to remain confidential, please provide them in your cover sheet only so that we don’t have to edit your response. 
	Cover sheet for response to an Ofcom consultation
	BASIC DETAILS  
	Consultation title:  
	To (Ofcom contact):  
	Name of respondent:  
	Representing (self or organisation/s):  
	Address (if not received by email):
	 CONFIDENTIALITY  
	Please tick below what part of your response you consider is confidential, giving your reasons why. 
	Nothing      Name/contact details/job title   
	Whole response    Organisation  
	Part of the response    If there is no separate annex, which parts? 
	If you want part of your response, your name or your organisation not to be published, can we still publish a reference to the contents of your response (including, for any confidential parts, a general summary that does not disclose the specific information or enable you to be identified)?
	 DECLARATION 
	I confirm that the correspondence supplied with this cover sheet is a formal consultation response that Ofcom can publish. However, in supplying this response, I understand that Ofcom may need to publish all responses, including those which are marked as confidential, in order to meet legal obligations. If I have sent my response by email, Ofcom can disregard any standard email text about not disclosing email contents and attachments. 
	Ofcom seeks to publish responses on receipt. If your response is not confidential (in whole or in part) and you would prefer us to publish your response only once the consultation has ended, please tick here. 
	 Name      Signed (if hard copy) 
	Annex 4 
	4 Consultation questions 
	Question 1. Do you agree with our identification and analysis of the options for how the PMSE sector could make use of the digital interleaved spectrum? Which options, if any, do you favour? 
	Question 2. Do you agree that we should offer one package of digital interleaved spectrum? 
	Question 3. Do you believe that greater licence-exempt use could be made of Channel 70 by PMSE? Are there any obstacles that would need to be overcome first? 
	Question 4. Do you have any comments on the scope for applying the options discussed above to bands other than the digital interleaved spectrum? 
	 
	 
	Annex 5 
	5 Impact assessment 
	Impact assessments are an important part of policy-making 
	A5.1 The analysis presented in this annex represents an impact assessment, as defined in section 7 of the Communications Act. 
	A5.2 You should send any comments on this impact assessment to us by the closing date for this consultation. We will consider all comments before deciding whether to implement our proposals. 
	A5.3 Impact assessments are a valuable way of assessing different options for regulation and showing why the preferred option was chosen. They form part of best-practice policy-making. This is reflected in section 7 of the Communications Act, which means that generally we have to carry out impact assessments where our proposals would likely have a significant effect on businesses or the general public or when there is a major change in our activities. But as a matter of policy, we are committed to carrying out and publishing impact assessments of the great majority of our policy decisions. For further information about our approach to impact assessments, see “Better policy-making: Ofcom’s approach to impact assessment,” available from www.ofcom.org.uk/consult/policy_making/guidelines.pdf. 
	Introduction to our proposals 
	A5.4 The proposals in this document focus on future PMSE use of the digital dividend, i.e., the spectrum made available by switching off analogue TV broadcasts at digital switchover. However, the proposals may also have direct implications for future PMSE use of other bands. 
	A5.5 A wide range of services could use the digital dividend to offer substantial benefits to UK citizens and consumers. Therefore, decisions over the use of the digital dividend are an issue of major interest to citizens and consumers. 
	A5.6 Allocating spectrum almost always involves trade-offs between different potential uses, because demand for the spectrum almost always exceeds supply. Hence, in the optimal outcome, some uses may not gain access to spectrum, because there are other uses which generate higher value for citizens and consumers, so delivering greater total value to society. 
	A5.7 Our stated policy, on which we have previously consulted,  is that generally the market is best placed to make these trade-offs and determine the optimal use of the spectrum. When markets work efficiently, firms are better placed than regulators to make decisions over the best use of spectrum and other resources. Market players are likely to have superior information and incentives, which is especially important when the total value of different uses is uncertain. 
	A5.8 For these reasons, we believe that in the long term the market is the best mechanism for allocating spectrum access to the PMSE industry. However, the existing PMSE user base may not be currently prepared to participate in a market for spectrum. There are a number of reasons for this, which are discussed in detail in section 5. 
	A5.9 If the digital interleaved spectrum (the portion of the digital dividend which is most suitable for PMSE use) is auctioned before PMSE users can be reasonably expected to coordinate a bid that reflects their contribution to the UK economy and society, the sector could be unreasonably prevented from accessing this spectrum. This would cause losses not only to PMSE users themselves but also to citizen and consumers who benefit from activities to which PMSE is an input, such as newsgathering, theatre, events such as pop concerts, community use and others. 
	A5.10 On the other hand, a successful transition to a market based approach for PMSE access to digital dividend spectrum could place the sector in a position where it is also able to participate in spectrum markets in other bands. This could eventually lead to a more general solution to the challenges that PMSE users face. 
	A5.11 Therefore, we have assessed how well the different options proposed in this consultation address the issues that we have considered, as described in section 5. We have done so by considering the following factors: 
	 direct benefits generated for the PMSE sector; 
	 impact on other potential spectrum users and the resulting impact on citizens and consumers. This can be thought of as the option’s opportunity cost; and 
	 risk and potential impact of the option not securing the benefits it aims to achieve. This can be thought of as a decision or regulatory failure. This is a particularly important consideration when some options allow decisions to be made based on superior information or evidence. 
	Analysis of our proposals 
	A5.12 The proposals in this consultation document relate to PMSE access to the digital interleaved spectrum in the future. 
	A5.13 The core proposals in this document are summarised in the following table. 
	Table A5.1: Summary of the options
	Status quo
	                           Transition                                           
	        No intervention
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5
	Option 6
	Status quo
	Status quo with AIP
	Beauty contest with AIP
	Auction with additional safeguards
	Auction with DDR safeguards
	Auction without safeguards
	 
	A5.14 Other proposals included in this consultation relate to the options for packaging the digital interleaved spectrum which is available for PMSE use. 
	A5.15 In the following sections we discuss the costs, benefits and risks associated with each of these options. 
	 Options for PMSE access to digital interleaved spectrum 
	Option 1: Status quo. 
	A5.16 Option 1 consists of carrying on with broadly the same arrangements that exist today.  Ofcom would retain the rights to use the interleaved spectrum and license the spectrum assignments to PMSE users, via a band manager which it would appoint. The licences would be short-term, with maximum duration of one year. The terms of conditions of access would be specified by regulation and the fees charged for spectrum access would recover administrative costs. 
	A5.17 There would be no strategy of creating incentives for the sector to prepare for a market-based system. As a result, all of the problems that prevent the PMSE sector from engaging in markets, as described in chapter 5, are likely to persist. There will be: 
	 Low incentives to use resources efficiently, as the access fees only recover administrative costs. 
	 The rights of access would remain transitory. 
	 Transaction costs in any upstream spectrum market are likely to remain high, as the band manager would not take up the role of aggregating PMSE demand for the purpose of bidding for spectrum access.  
	 Information about the value that the PMSE sector generates is unlikely to flow through the value chain. Industries that benefit from PMSE services, such as broadcasting and theatre, are likely to under-represent the relative value of the services that PMSE users provide, because of the low price set for PMSE spectrum access. 
	 
	 
	 Table A5.2: Analysis of option 1
	Direct benefits/costs to PMSE users
	Impact on other users, citizens and consumers
	Risk of getting it wrong
	High benefit 
	 
	These arrangements would minimise the risk of disruption to the PMSE sector  
	The price of spectrum accessed by PMSE users will be at the lowest possible level (below market price)  
	 
	However, whilst these arrangements perform well at managing demand from the sector in the short term, they do not put in place longer term solutions to the aggregation of PMSE demand 
	 
	As a result, under this option, the PMSE sector will not resolve the problems which prevent it from engaging in a spectrum market, and will remain dependent on Ofcom for access to spectrum 
	 
	Additionally, these arrangements would have to be renewed periodically, introducing additional uncertainty 
	High impact 
	 
	These arrangements do not confront PMSE users or their customers with the cost of preventing other uses from accessing spectrum. As a consequence, PMSE users face no direct financial incentive to use spectrum more efficiently or migrate to frequencies at which spectrum is plentiful 
	Hence, other potentially higher value users of spectrum, may be denied access with knock-on effects on citizens and consumers (eg some local TV and licence exempt uses could be precluded) 
	 
	Failure of the PMSE users to recognise the cost of their spectrum use on UK citizens and consumers means that the PMSE sector is likely to use too much spectrum from the perspective of the UK citizens and consumers
	High risk 
	 
	These arrangements do not give PMSE users secure access to the spectrum that they use 
	 
	They require Ofcom to make decisions about PMSE spectrum access, which are likely to be made based on less information about the value of PMSE use (relative to other uses) than is conveyed by a functioning market. Therefore, these arrangements are subject to a significant risk of regulatory error 
	 
	 
	 
	A5.18 In summary, whilst this option has high short term benefits for PMSE users, it also imposes high opportunity costs on citizens and consumers, who may miss out on other potentially higher value uses of the spectrum. Additionally, it imposes costs on PMSE users in the longer term as it fails to establish a transition to market-based spectrum access for PMSE. 
	A5.19 Therefore, it seems unlikely that the benefits of this option outweigh the costs. 
	Option 2: Status quo with AIP 
	A5.20 This option is similar to Option 1. The difference is that the fees PMSE users are charged are likely to be set in a way which more accurately reflects the economic value of the spectrum, as AIP will be introduced to these bands to encourage efficient use. 
	A5.21 The extension of AIP under this option would require Ofcom to determine the appropriate price for each of the many different types and durations of licence currently issued by JFMG. This could be complex, though not unmanageably so. We would consider phasing in the application of AIP at its full rate over time, as has happened in other bands. 
	A5.22 Some of the problems that prevent the sector from engaging in spectrum markets could be resolved under this option. The imposition of AIP creates incentives for efficient use of resources. Additionally, the AIP levied is likely to be reflected not only in prices that PMSE users pay for access, but also in the prices that other industries pay for PMSE services. In other words, information on the value generated by PMSE users would start to flow through the value chain. 
	A5.23 However, as with Option 1, rights of access would remain transitory and transaction costs in any upstream spectrum market are likely to remain high, as the band manager would not take up the role of aggregating PMSE demand for the purpose of bidding for spectrum. 
	Table A5.3: Analysis of option 2
	Direct benefits/costs to PMSE users
	Impact on other users, citizens and consumers
	Risk of getting it wrong
	High benefit 
	 
	These arrangements would bring short term benefits to PMSE users as they will minimise the risk of disruption to the sector  
	However, whilst these arrangements perform well at managing demand from the sector in the short term, they do not put in place longer term solutions to the aggregation of PMSE demand. Therefore, the PMSE sector does not resolve the problems which prevent it from engaging in a spectrum market, and remains dependent on Ofcom for access to spectrum 
	 
	The price PMSE users would pay to access spectrum is likely to be higher than under Option 1 as the price of spectrum accessed by PMSE users will reflect Ofcom’s assessment of the opportunity cost of spectrum 
	 
	Arrangements would have to be renewed periodically, introducing additional uncertainty 
	 
	Medium to high impact 
	 
	These arrangements would confront PMSE users and their customers with the cost of preventing other uses of the spectrum. This would give them a direct financial incentive to use spectrum more efficiently  
	However, unless Ofcom decides to reduce the amount of spectrum available for PMSE use as a result of the sector economising on its use of spectrum, other potentially higher value uses are still denied access to the spectrum possibly to the substantial detriment of citizens and consumers 
	High risk 
	 
	These arrangements do not give PMSE users secure access to the spectrum that they access.  
	 
	They require Ofcom to make decisions about PMSE spectrum access, which are likely to be made based on less information about the value of PMSE use (relative to other uses) than is conveyed by a functioning market. Therefore, these arrangements are subject to a significant risk of regulatory error 
	 
	Not insignificant risk that AIP is not set at the right level. If it is set too low, the PMSE users may still use too much spectrum from the perspective of the UK citizens and consumers 
	 
	A5.24 As with Option 1, whilst this option has high short term benefits for PMSE users, it also imposes high opportunity costs on citizens and consumers, as other potentially higher value users are denied the opportunity to use this spectrum. Additionally, it imposes costs on PMSE users in the longer term as it fails to establish a transition to market-based spectrum access for PMSE. 
	A5.25 Therefore, it seems unlikely that the benefits of this option outweigh the costs. 
	Option 3: Beauty contest with AIP 
	A5.26 In this Option Ofcom would identify a set of digital interleaved usage rights that would be available for award by beauty contest. The objective of the beauty contest would be to award the spectrum to an entity whose interests were well-aligned with those of the PMSE sector but that was also capable of participating over time in a market-based approach to spectrum management. This would be achieved by identifying the bidder most able to meet the beauty contest criteria, potential options for which are discussed in Section 6. Therefore, this option would create a powerful incentive for a band manager entity to emerge, by committing to allocate spectrum to them. 
	A5.27 The beauty contest selection procedure would primarily be based on a set of criteria designed to find the best organisation to meet the role above. However, there is the option to combine these criteria with a competitive process which more closely follows an auction format to identify which of the qualified organisations should have access to the spectrum. 
	A5.28 As in Option 2, it is proposed that AIP would be introduced gradually. 
	A5.29 This option could solve the problems that currently prevent the PMSE sector from engaging in spectrum markets. The imposition of AIP creates incentives for efficient use of resources. Additionally the AIP levied is likely to be reflected not only in prices that PMSE users pay for access, but also in the prices that other industries pay for PMSE services. In other words, information on the value generated by PMSE users would start to flow through the value chain. 
	A5.30 Rights of access would be more enduring, although not to the same extent as an auctioned licence. Transaction costs in any upstream spectrum market are likely to be reduced as the ability of the band manager to aggregate PMSE demand for the purpose of engaging in a market for spectrum in the future is likely to be reflected in the selection criteria. 
	 
	 
	 Table A5.4: Analysis of option 3
	Direct benefits/costs to PMSE users
	Impact on other users, citizens and consumers
	Risk of getting it wrong
	Medium to high benefit 
	 
	These arrangements would significantly reduce the risk of short term disruption to the PMSE sector whilst also bringing longer term benefits to the PMSE sector by facilitating their participation in a market 
	The criteria in the beauty contest would be good at aggregating demand from the sector by ensuring the emergence of a band manager who can reflect the interests of the PMSE sector in the future to ensure continuity of spectrum access 
	 
	This option would give at least some PMSE users and/or representative bodies a better opportunity to participate in the award process by removing the need for them to bring forward future revenues from spectrum access in the form of a financial bid 
	Additionally, this option would provide security of ownership of the rights to the UHF spectrum won at auction 
	 
	By providing PMSE users with the opportunity to participate in a market, innovation in the sector is likely in response to market incentives which in the long run may a) reduce the price paid for spectrum by PMSE users and/or b) improve the quality of the technology/equipment used 
	Medium impact 
	These arrangements would confront band managers, PMSE users and their customers with the cost of preventing other uses of the spectrum. This would give them a direct financial incentive to use spectrum more efficiently or migrate to frequencies at which spectrum is plentiful 
	We would allow band managers to make alternative use of the spectrum so long as this did not conflict with any protection that was afforded to PMSE use. This would provide further incentives to maximise efficiency 
	However, to the extent that PMSE use was protected other uses would still be denied access to the spectrum to the potentially substantial detriment of citizens and consumers 
	Medium to high risk 
	 
	Evaluating applicants might involve difficult judgements and could create significant risk that the process did not place the spectrum in the hands of those best able to use it to maximum advantage because a) the information available to Ofcom is limited or b) the information available to the entities when developing their “bids” is incomplete 
	With the element of judgement involved in selecting successful applicants, there is an increased possibility of accusations from unsuccessful applicants that the selection procedure had not been objective, transparent, non-discriminatory and proportionate, as Article 7(3) of the Authorisation Directive  requires of all awards. While any mechanism is open to legal challenge, experience with this approach (e.g. in the US) suggests that it is more susceptible to such challenges, which creates delays in the award of licences 
	There is a risk that AIP would not be set at the correct level to provide PMSE users with full incentives to use spectrum efficiently
	 
	A5.31 This option brings both short and longer term benefits to the PMSE sector and reduces the costs imposed on other users by introducing incentives for efficiency and by allowing spectrum trading, which will allow the PMSE sector to share access with other uses. However, there are significant risks involved with this option as it success is reliant on the identification and application by Ofcom of the appropriate beauty contest criteria. Additionally, this approach to awarding the spectrum can carry with it a significant risk of legal challenge. 
	A5.32 Therefore, it is uncertain whether the benefits of this option outweigh the costs. The costs and benefits of this option are likely to be finely balanced. 
	Option 4: auction with additional safeguards 
	A5.33 This option amends the DDR proposals to deliver transitional measures beyond those set out in the consultation. These measures would provide PMSE users with guaranteed access to the interleaved spectrum until the end of 2018. Bidders would factor those measures, which we would need to entrench in the form of licence conditions, into the sums that they were prepared to offer. For example, bidders from outside the PMSE sector would be likely to reduce their bids as the guarantee of access to PMSE users would make the spectrum less valuable to them. 
	A5.34 The licence auctioned would have indefinite duration, and, as with other auctioned licences, there would be an initial period during which the grounds on which the licence could be revoked would be very limited. 
	A5.35 This option could solve the problems that currently prevent the PMSE sector from engaging in spectrum markets. The auction process creates strong incentives for efficient use of resources. These incentives will be reflected not only in prices that PMSE users pay for access, but also in the prices that other industries pay for PMSE services. In other words, information on the value generated by PMSE users would start to flow through the value chain. 
	A5.36 Additionally, the rights of access would be enduring, and transaction costs in any upstream spectrum market are likely to be reduced, as there is an incentive for emergence of a band manager that represents PMSE and who would bid for this spectrum. 
	 
	 
	 Table A5.5: Analysis of option 4
	Direct benefits/costs to PMSE users
	Impact on other users, citizens and consumers
	Risk of getting it wrong
	Medium benefit 
	 
	Guaranteed access to spectrum for a transitional period which significantly reduces the risk of disruption to the PMSE sector 
	 
	These arrangements are likely to be good at aggregating demand from the sector. The 10 year period of guaranteed access should encourage band managers to emerge who would be able to aggregate demand and reflect the interests of the PMSE sector in the future  
	Innovation likely in response to market incentives which in the long run a) reduces the price paid for spectrum by PMSE users and/or b) improves the quality of the technology/equipment used  
	Security of ownership of the rights to the UHF spectrum won at auction  
	These arrangements would give PMSE users secure access to the spectrum that they accessed to the extent conferred by the licences 
	Medium impact 
	 
	These arrangements would confront the band managers, PMSE users and their customers with the cost of preventing other uses of the spectrum. This would give them a direct financial incentive to use spectrum more efficiently or migrate to frequencies at which spectrum is plentiful 
	 
	We would allow band managers to make alternative use of the spectrum so long as this did not conflict with any protection that was afforded to PMSE use.  
	 
	Hence, whilst other uses would be denied access to the spectrum to the potentially substantial detriment of citizens and consumers during the period of guaranteed access, these costs may be less that they would be under the beauty contest. This is because, the auction element will give the entity sharper incentives to maximise sharing whilst continuing to ensure that the interests of the PMSE sector are fully served
	Medium to high risk 
	 
	PMSE users and/or representative bodies might find it difficult to participate directly in the award process given the need to bring forward future revenues from spectrum access in the form of a financial bid 
	Risk of PMSE users being unable to aggregate their demand by the end of the transition period 
	 
	The is a risk of regulatory failure involved in the development of the licence conditions which protect PMSE users during the period of guaranteed access  
	 
	 
	 
	A5.37 As with option 3, this option brings both short and longer term benefits to the PMSE sector and reduces the costs imposed on other users by introducing incentives for efficiency and by facilitating sharing of spectrum by the PMSE sector with other uses. However, there are significant risks involved with this option: the additional safeguards may not be sufficient to result in the emergence of a PMSE band manager, the period of guaranteed access may not be long enough for the PMSE sector to fully resolve the transitional barriers it faces, and there is a risk that the licence conditions which protect the PMSE users during the period of guaranteed access may not fully protect these users. 
	A5.38 Therefore, it is uncertain whether the benefits of this option outweigh the costs. The costs and benefits of this option are likely to be finely balanced. 
	 
	Option 5: auction with DDR safeguards 
	A5.39 This is the proposal set out in the DDR consultation. The key difference between Options 4 and 5 is that in Option 5 the guarantee of spectrum access for PMSE users continues for a shorter period (2012 rather than 2018). 
	A5.40 This option could solve the problems that currently prevent the PMSE sector from engaging in spectrum markets. 
	 There is an incentive for emergence of a band manager that represents the sector and who would bid for spectrum. The emergence of this band manager would reduce transaction costs in any upstream spectrum market  
	 The auction process creates strong incentives for efficient use of resources.  
	 These incentives will be reflected not only in prices that PMSE users pay for access, but also in the prices that other industries pay for PMSE services. In other words, information on the value generated by PMSE users would start to flow through the value chain. 
	 Additionally, the rights of access would be enduring. 
	 
	 
	 Table A5.6: Analysis of option 5
	Direct benefits/costs to PMSE users
	Impact on other users, citizens and consumers
	Risk of getting it wrong
	Low to medium benefit 
	 
	Guaranteed access to spectrum for a transitional period which reduces the risk of disruption to the PMSE sector in the short term 
	 
	However, the shorter period of guaranteed access period means that it is less likely that under Option 4 that a band manager who can reflect the interests of the PMSE sector in the future will emerge. Hence there is a significant risk that the PMSE sector will not be able to resolve its transitional barriers to participation in a market under this option, hence longer term benefit to this sector may be lost 
	 
	However, if a band manager were to emerge, this option would still bring longer term benefits including: 
	 
	1) innovation in response to market incentives which in the long run a) reduces the price paid for spectrum by PMSE users and/or b) improves the quality of the technology/equipment used; and  
	 
	2) secure access to spectrum for the PMSE sector 
	Low to medium impact 
	 
	Other high value users of spectrum may have reduced access to spectrum during the transition period, with the potential for knock on effects on citizens and consumers (eg some local TV and licence exempt uses precluded) 
	 
	However, these arrangements would confront the band managers, PMSE users and their customers with the cost of preventing other uses of the spectrum. This would give them a direct financial incentive to use spectrum more efficiently or migrate to frequencies at which spectrum is plentiful. Both of which would allow additional access to spectrum for other potential uses 
	 
	Other uses may win too much spectrum after the end of the transition period from the perspective of UK citizens and consumers (if PMSE users unable to aggregate their demand effectively by the end of the transitional period)
	High risk 
	 
	PMSE users and/or representative bodies might find it difficult to participate directly in the award process given the need to bring forward future revenues from spectrum access in the form of a financial bid 
	 
	Some risk that the PMSE users are unable to aggregate their demand by the end of the transition period and therefore face (short to medium term) disruption at the end of the transition period before they are able to secure additional spectrum in the secondary market. Whilst the risk of this is small, its impact could be significant given the high value downstream uses of PMSE services 
	 
	The is a risk of regulatory failure involved in the development of the licence conditions which protect PMSE users during the period of guaranteed access  
	 
	A5.41 The costs imposed on other spectrum users by this option are likely to be lower than in any other option considered so far.  Additionally, this option brings some short term benefits to the PMSE sector. However, the magnitude of any longer term benefits to the PMSE sector under this option is uncertain, and there are further risks of regulatory failures, for example in the setting of the licence conditions during the period of guaranteed access. 
	A5.42 Therefore, it seems unlikely that the benefits of this option outweigh the costs. 
	Option 6: auction without safeguards 
	A5.43 This proposal would encompass sale of the PMSE spectrum, at the earliest opportunity. 
	A5.44 This option is unlikely to solve the problems that currently prevent the PMSE sector from engaging in spectrum markets. This option does not provide incentives for a band manager to emerge to aggregate the demand of the PMSE sector, hence the transaction costs in upstream spectrum markets would not be reduced. In the absence of a band manager the PMSE users would generally not be expected to gain access to the spectrum so would not have the opportunity to overcome the other barriers to their participation in spectrum markets. 
	Table A5.7: Analysis of option 6
	Direct benefits/costs to PMSE users
	Impact on other users, citizens and consumers
	Risk of getting it wrong
	Low benefit 
	 
	Very significant risk of disruption to the PMSE sector in both the short and longer term 
	 
	Whilst it is possible that band manager may emerge under this option, it is significantly less likely than under many of the other options considered  
	 
	Medium impact 
	 
	These arrangements would confront successful PMSE bidders with the cost of preventing other uses of the spectrum. This would give them a direct financial incentive to use spectrum more efficiently or migrate to frequencies at which spectrum is plentiful 
	 
	Other uses are likely to win too much spectrum from the perspective of UK citizens and consumers (if PMSE users unable to aggregate their demand effectively)
	High risk 
	 
	Very significant risk that the PMSE users are unable to aggregate their demand in time for this auction and will therefore face (short to medium term) disruption before they are able to secure additional UHF spectrum in the secondary market. The impact of this is likely to be significant given the high value downstream uses of PMSE services 
	 
	 
	 
	A5.45 This option implies a significant risk of disruption for the PMSE sector. Whilst this option also imposes low costs on other spectrum users the potential costs imposed on the PMSE sector are likely to be significant. 
	A5.46 Therefore, it seems unlikely that the benefits of this option outweigh the costs. 
	Summary of the analysis of the options for PMSE access to the digital interleaved 
	A5.47 The table below summarises our analysis of the options. As set out above we believe that: 
	 For Options 1, 2, 5 and 6, the benefits of the option are unlikely to outweigh the costs 
	 For Options 3 and 4 there is uncertainty over whether the benefits out weigh the costs, the costs and benefits of this option are likely to be finely balanced. 
	 
	 
	 Table A5.8: Summary of analysis of the options
	Option
	Direct benefits
	Opportunity cost
	Risk of regulatory failure
	1. Status quo
	High
	High
	High
	2. Status quo with AIP
	High 
	Medium to high
	High
	3. Beauty contest with AIP
	Medium to high
	Medium
	Medium to high
	4. Auction with additional safeguards
	Medium
	Medium
	Medium to high
	5. Auction with DDR safeguards
	Low to medium
	Low to medium
	High
	6. Auction without safeguards
	Low
	Medium
	High
	 
	Options for packaging 
	A5.48 Options 3-6 involve releasing the interleaved spectrum to potential band managers. In doing so, we could either design one single package of interleaved suitable for PMSE, or multiple packages. 
	A5.49 The table below lists the costs, benefits and risks of a single package in relation to multiple packages. 
	Table A5.9: Analysis of option for packaging the digital interleaved spectrum available for PMSE use
	Direct benefits/costs to PMSE users
	Impact on other users, citizens and consumers
	Risk of getting it wrong
	Medium benefit 
	 
	A larger package of spectrum is likely to be more attractive for prospective band managers. It is thus more likely that a band manager will emerge 
	 
	Sector will avoid repetition of negative experiences with multiple service providers
	 
	Medium risk 
	 
	There is a risk that a single band manager uses its position as a monopolist to drive up prices to higher levels than it would be possible, if they were to face competition. However, this could be remedied in a variety of ways, for example through the use of licence terms which ensure access is provide on fair and reasonable terms during the period of guaranteed access  
	 
	A5.50 For the reasons above, we identified a single package of digital interleaved spectrum suitable for PMSE as our preferred way to release spectrum. 

