INTRODUCTION

1.1 This report sets out the analysis and recommendations to Government of the
review of radio spectrum management, hereafter referred to as the review.
The introduction highlights the characteristics of radio spectrum which
underlie its importance to the economy, and describes the current framework
for spectrum management.

Radio spectrum: background

1.2 The radio frequency spectrum, a limited and valuable resource, is used for
all forms of wireless communication, including mobile telephony, radio and
television broadcast, broadband links, aeronautical and maritime navigation,
and satellite command, control and communications. The radio frequency
spectrum (referred to simply as spectrum in this report) is used to support
a wide variety of commercial and public sector uses. Because the spectrum
cannot support all of these uses simultaneously to an unlimited extent, its
use must be managed or co-ordinated to prevent signal interference.

The Electromagnetic Spectrum

Electromagnetic radiation is the propagation of energy that travels through space in the
form of waves. It includes the visible spectrum (light), as well as infrared, ultraviolet and
X-rays. The radio frequency spectrum is the portion of electromagnetic spectrum that
carries radio waves. The boundaries of radio spectrum are defined by the frequencies of
the transmitted signals, and are usually considered to range from 9 kiloHertz (thousand
cycles per second) up to 3000 GHz (billion cycles per second).

Frequency
(lower bound) Band Example use
9 kHz Very Low Frequency long distance radio
30 kHz Low Frequency naval broadcast
300 kHz Medium Frequency aeronautical communications
3000 kHz High Frequency sound broadcasting
30 MHz Very High Frequency private business radio
300 MHz Ultra High Frequency TV broadcasting
3000 MHz Super High Frequency radar
30 GHz Extremely High Frequency broadband wireless access

300 GHz Not designated

The key characteristics of spectrum are the propagation features and the amount of
information which signals can carry. In general, the higher the frequency, the lower the
propagation distance, but the higher the data-carrying capacity of the signal. These
physical characteristics of the spectrum limit the range of applications for which any
particular band is suitable, although some spectrum (such as in the UHF band, 300-3000
MHz) is suitable for a wide variety of services and is thus in great demand. The charts
in Annex A summarise the allocation of spectrum use in the UK.
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1.3 The growth in telecommunications services and radio technologies has led
to an ever increasing demand for the use of spectrum among competing
business, public sector and other users. Some relatively established uses, such
as analogue sound broadcasting, have continued to expand rapidly; for
example, there are now over 250 UK commercial radio stations. Other
established uses, such as defence and aeronautical radar, continue to utilise
significant swathes of spectrum. On top of this, society’s growing appetite
for mobile communications has led to a massive increase in demand for
mobile radio-based applications. There are now 43 million mobile telephones
in the UK, compared to just 4 million in 1995. This growth, against the
background of maintained demand elsewhere, is placing increasing pressure
on the regulatory system to manage rapidly rising and shifting demand.

Value of spectrum to the economy and society

The economic importance of the radio spectrum was vividly demonstrated by the outcome
of the auction of licences for Third Generation (3G) mobile services in the spring of 2000.
Looking more widely, the Radiocommunications Agency’s latest study on the impact of
radio' has demonstrated that:

® the economic value of the radio industry (excluding civil aviation, defence and

other public sector use of radio) is some £20 billion per annum at 2000 prices;

® broadcasting and public mobile radio together account for around three-quarters

of the estimated benefits; and

® consumer benefits account for around 80 per cent of the total value from radio
services surveyed, producer benefits and licence fees for the remaining 20 per

cent.

In addition to these measured benefits to consumers, companies and the taxpayer, there
is a wide range of benefits from use of radio for delivery of public services which are not
expressed through market transactions. The defence of the UK and its national interests,
supported by the use of military radio spectrum, is an extreme example of this. Regulating
supply of spectrum between commercial and non-commercial uses is one of the most
difficult challenges facing any spectrum management regime.

' The Economic Impact of Radio, Radiocommunications Agency, February 2001.

Spectrum management: regulatory framework

1.4  The task of strategic spectrum planning is becoming increasingly complicated.
It must take account of the complex interaction between technical
developments, market forces and social trends. It must also reflect
international developments, as radio waves do not stop at national frontiers
and most major radio services are now developed for a global, or at least a
European market. The following section summarises the institutional
framework established for regulating access to and use of radio spectrum in
the UK.
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