Following Patricia Hewitt's appointment to Secretary of
State | am pleased to have this opportunity to introduce
myself as the new Minister of State for E Commerce and
Competitiveness. In handing me responsibility for spectrum
issues she also passed me the support of the Spectrum
Management Advisory Group and spoke very highly of the
strategic advice the group had given her during her time in
this office. | would like to pass on her gratitude to the
group for the work they have undertaken over the past

year, much of which is contained in this report.

| held my first meeting with the group in July, only a few weeks into the job, and
found the opportunity to discuss key issues most valuable. We have agreed that
analogue to digital television switch-over, the early introduction of spectrum trading
and spectrum pricing (particularly the Independent Spectrum Review commissioned by
HM Treasury) would be key issues for SMAG to consider and advise on over the next

12 months.

| look forward to working closely with SMAG and value their continued efforts in
assisting the Government’s thinking on the rapidly evolving world of wireless
technology and the most efficient and productive ways to manage the radio spectrum.

DOUGLAS ALEXANDER MP
Minister of State for E Commerce and Competitiveness

Department of Trade and Industry
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SMAG has had an active year. The continued rapid growth in the
use of wireless technologies to give increased flexibility of
communications in the workplace and general social environment

places even greater demands on spectrum use and management.

The Group has put particular focus on understanding the difficulties

that may occur in the 2.4GHz band as a result of a widespread use
of Bluetooth technology for short range linking of computers, peripherals and
networks. SMAG is keen to ensure that there are alternatives, such as the 5GHz band,

should congestion severely reduce quality of service.

Another important issue has been the future requirement for home area networks.
There are new technologies available, such as ultrawideband systems, for which

licensing or administrative licence-exempt procedures have not yet been agreed.

SMAG will continue to provide input to the wider debate on the changeover from
analogue television to digital television, a process that will release a certain amount of

spectrum. It is not too early to consider how this spectrum might be managed and used.

The members of SMAG have given much time and effort to the activities of the Group
over the last twelve months. | thank them warmly for this. As always, too, | welcome
approaches from those in the wireless industry who have concerns on which we may

be able assist.

DR JOHN FORREST

Chairman of the Spectrum Management Advisory Group



THIRD ANNUAL

The increasing use of wireless communications
raises major issues in spectrum management.
Key among these and therefore a focus for the
attention of SMAG are:

0]

(i)

(iii)

the management of licence-
exempt spectrum

It is important that licence-exempt
spectrum continues to exist, particularly as
a means of encouraging the development
of new radio communication technologies.
The use of such spectrum must not,
however, become uncontrolled in a way
that could lead to major interference and
quality of service problems. New methods
of managing such spectrum allocations are
needed.

spectrum management for
wireless home area networks

Technologies applicable to wireless home
area networks (WHAN) are becoming more
widely available and of decreasing cost.
This is a major potential market and the
spectrum demand/spectrum management
issues need urgent consideration.

spectrum management for
ultrawideband technologies

Ultrawideband technologies (where the
bandwidth of the signal may be of the
same order as the centre frequency) are
developing rapidly. Procedures are needed
for the authorisation of use of these
technologies.

REVIEW

(iv)

(v)

(vi)
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analogue to digital broadcasting
transition

This transition has the potential to release a
significant amount of spectrum. The
process of transition, the timescale, and
projected uses for the released spectrum all
need careful consideration. SMAG has
provided input to ministers on this topic
and the government has now issued a
Digital Television Plan for consultation.

spectrum trading

It is expected that European legislation in
the next couple of years will allow the
establishment of spectrum trading. It is
important now to plan the processes and
procedures to be introduced in the UK for
such trading.

spectrum management for software-
defined radios

The evolution of software-defined radios
(which are agile in their use of spectrum
according to bandwidth needs and
frequency availability) requires new thought
and spectrum allocation methods which are
different from current simple channel
allocation procedures.
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1:1 Objectives

John Battle MP, Minister for Science, Energy and
Industry, announced the establishment of SMAG
during the Second Reading of the Wireless
Telegraphy Bill on 29 October 1997. As a non-
departmental public body (NDPB) it provides
independent strategic advice on issues facing the
management of the UK radio spectrum and
reported directly to Patricia Hewitt, the minister
responsible for the Radiocommunications Agency
during this year of operation. Following the
General Election in June 2001 Douglas
Alexander took over responsibility for SMAG
following his appointment as Minister for E-
commerce and Competitiveness. The Terms of
Reference for the Group are given at Annex A.

1.2 Members

The Chairman and original SMAG members were
announced in the Report Stage of the WT Bill by
Barbara Roche MP and the current members are
listed at Annex B. These have been drawn from
users of the radio spectrum, related industries
and other representative organisations. In
making appointments to SMAG, the key criteria
which ministers have taken into account have
been the ability to:

A take a long term strategic view;
A set aside sectional interest in favour of
policies for the most effective overall use of

spectrum; and

A take account of the interests of users,
manufacturers and other organisations and
groups.

Collectively the Group should be seen by the
Agency's customers as having the ability to
contribute effectively on a broad range of policy
issues and enable technical and economic
considerations to be taken into account.

REVIEW
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1.3 Priorities

The Group is charged with setting its own
priorities, although it is available to provide
urgent advice to ministers, if required. Over the
past year the Group's priorities have been the
issues outlined in chapters 2-5 of this report.

1.4 Methods of Working

Radiocommunications continues to be one of the
most dynamic business sectors and a key
component of the communications infrastructure.
Spectrum is an essential raw material for the
knowledge driven economy and success in
ensuring the availability of quality spectrum feeds
innovation and growth, thereby encouraging
wealth creation, competitiveness, and consumer
benefits and jobs. The report on the economic
impact of radio published by the RA in February
2001 estimated that the radio industry contributed
economic benefits to the UK economy equivalent
to around £20 billion in 2000.

SMAG recognises that there is a wide range of
issues which need to be taken into account in
spectrum management. A great deal of work is
already being taken forward, both by the
Radiocommunications Agency, industry and a
number of specialised bodies, committees and
working groups considering specific
radiocommunications issues. SMAG has made it
a priority to receive presentations from experts
during its meetings to ensure it is abreast of the
latest developments and concerns. The primary
role of SMAG has been to use its collective
expertise to further debate, highlight potential
areas for concern and take a forward look.
Position papers are produced, on an ad hoc
basis, on key issues and sent to ministers to
inform their decision making process. As well as
offering advice to ministers, SMAG has an
important role to play in acting as part of the
consultative mechanisms available both to the
Agency and industry.



THIRD A NNUATL REVIEW

The Group meets between five and six times a year
for routine SMAG business. In addition to this they
undertake an annual brainstorming session which
allows them to dedicate a whole day to discuss one
topic in more detail. They met on the following
occasions during this year of operation:

18 September 2000
04 December 2000
26 February 2001
10 May 2001

9 July 2001

Future meeting dates are:

17 September 2001
03 December 2001
25 February 2002
22 April 2002

15 July 2002

NOVEMBER

2 001
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2.1 Issue

SMAG seeks to influence and guide the
Government on the evolution of new
technologies. SMAG became increasingly
concerned about the danger of congestion in
the 2.4GHz band. With the rapid increase in the
number of new users and technologies choosing
to operate in this band, economic benefits could
be stifled.

The 2.4GHz band (2400 - 2500MHz) is used for
ISM (Industrial, Scientific and Medical) services,
radio communication services operating within
this band must accept harmful interference that
may be caused by these non-communication
applications which include such things as
microwave ovens and heart pacemakers. ISM
devices are designed to use the characteristics of
the radio spectrum as a medium for the
transmission of energy and are not considered to
be communication systems. They therefore fall
outside of the scope of the licensing processes of
the Radiocommunications Agency although
there are regulations designed to control their
use and action can be taken if interference from
ISM exceeds permitted levels.

The presence of ISM imposes limitations on the
use of the band for conventional communication
purposes. It has become used for a variety of
devices designed to operate in this inhospitable
environment such as Short Range Devices (SRDs,
tagging etc.) and Radio Local Area Networks
(RLANSs) and other similar devices. Part of the
band (2400-2450 MHz) is administered by the
MoD and is also used by radio amateurs. The top
part of the band (2483-5-2500MHz) has recently
been allocated to Mobile Satellite Services and is
not used for Short Range Devices.

The use of this band for the variety of Short Range
Devices described above is increasing and the rate
of growth is accelerating. The arrival of Bluetooth
devices on the market serves only to make the
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band even more congested. There is concern over
how this will affect the more established users of
the band although the operators of these services
knew from the outset that they could not claim
protection for their services.

There is no statutory obligation for the Agency
to resolve this issue (all usage is on a non-
protected, non-interference basis and there is no
guarantee of availability of service). However,
SMAG felt that mapping the extent of the
problem and identifying potential solutions e.g.
recommending migration routes to other
frequencies for particular technologies, may
assist in identifying longer term solutions for
services currently operating in this band.

SMAG commissioned consultants Aegis to analyse
the band with the following objectives in mind
(full terms of reference can be found at Annex C).

A To estimate demand for use of the band
currently and over the next two to five years.

A To forecast bottle-necks for the use of new
wireless technology.

J  To advise the RA on spectrum management
strategies for handling demand e.g.
allocation of new bands for short range
radio links.

The results of the study were presented by Aegis
to SMAG in July (the executive summary can be
found at Annex D). SMAG subsequently
published a Position Paper drawing from the
report those issues they felt were of the highest
priority (Position Paper at Annex E).

The RA had some concerns regarding the
original study undertaken by Aegis and a
number of discussions were held between SMAG
and RA staff. The following recommendations
were subsequently agreed between SMAG and
the RA in relation to the recommendations listed
in Annex E.
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Recommendation 1

SMAG felt that broadcasters should be paying
for slots in alternative bands and could make the
transitions gradually whilst replacing their
equipment. RA felt that the interference
problems created by Outside Broadcasting (OB)
links were minimal and that the broadcasters
had lost other bands recently due to 3G
development. It was agreed that moving the
broadcasters should be the long term objective
and that SMAG would look into the possibility of
sharing some recent work undertaken by a
service provider on the impact of OB links on the
local radio spectrum environment.

Recommendation 2

SMAG wished the Agency to discourage or
disallow outdoor radio fixed access and radio
local area networks in this band. The Agency
state that the licensed operator is operating
successfully and on a non-interference basis.

REVIEW
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Recommendation 3

The Agency confirmed that the MOD was
content to move from the band.

Recommendation 4

The Agency will continue to encourage the use
of spectrum friendly techniques but clarified that
they have limited powers to enforce it.

Recommendation 5

The Agency confirmed that they would be
proceeding quickly with the work on 5GHz. It is
hoped that migration into this band once it is
available would alieviate some of the problems
in the 2.4GHz band.
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3.1 Issue

SMAG considered that short range wireless
products discussed in the previous chapter would
inevitably begin to impact on the home and
office environment. SMAG felt it important to
discuss the development of this new wave of
wireless, destined to impact heavily on society.
Following discussions with Patricia Hewitt at the
December 1999 SMAG meeting. SMAG
developed its ideas for a consultation event on
Wireless Home Area Networks. They held a
single day event on 21 September 2000 at the
Hilton Hotel, London, to discuss the future of
Wireless Home Area Networks (Wireless HANSs)
and the associated spectrum requirements. The
audience comprised over 50 senior business
people with an interest in this developing
technology and an ability to contribute to the
spectrum debate.

REVIEW
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The agenda included a number of presentations
outlining various perspectives of the future — the
European Commission, DTG Wireless Home
Networks Group, Nokia, Sony, BskyB, and Time
Domain Corporation. In addition consultants and
regulators outlined the spectrum issues involved
in developing the two prime WHAN bands at
2.4GHz and 5GHz. The full agenda and
associated presentations can be found on the
SMAG website at www.smag.radio.gov.uk

Following considerable debate throughout the
day SMAG produced a position paper on WHAN
which outlined their priorities. This is included at
Annex F.
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4.1 Issue

SMAG first discussed this issue in May 2000, their
key consideration being whether early progress on
introducing digital broadcasting would give the
UK a competitive "first mover" advantage or
sideline us from an integrated Europe.

A presentation from the RA explained that it was
for the DCMS (Department of Culture, Media
and Sport) to take the lead on developing the
policy on digital switchover, but the RA was
working closely with them on spectrum issues. It
was agreed that international co-ordination
presented serious complications, but the policy
on coverage must be agreed first.

Although the take up of digital receivers had been
significant, there was still an important challenge
in convincing people to convert or replace their
extra TV sets. Ministers were committed to
making the technology inclusive rather than
divisive but it was felt that there was still
considerable ignorance about the real capacity of
digital broadcasting amongst the public.

In light of the fact that work was already under-
way, SMAG agreed that their role should be to,

A assess the current direction

A advise on the optimum use of shared
spectrum

REVIEW
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A advise on how much spectrum should be
released

A ensure a wide flexibility of services in
released spectrum

The implications of analogue switch off were
subsequently the topic for discussion at the
SMAG annual brainstorming discussion in
November. SMAG received briefing on the
progress to date of the working group on digital
switchover, established by DTI and DCMS. The
position paper produced by SMAG following this
session is included at Annex G. Patricia Hewitt
subsequently invited the Group to dinner in
February to explore their ideas and
recommendations further.

Dr John Forrest has also participated in the
Digital TV Stakeholders Group convened on 16
October 2000 and 7 March 2001 by Patricia
Hewitt. This group is developing a more detailed
action plan towards switchover.

SMAG will continue to consider this issue and to
advise accordingly.
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5.1 5GHz Band

In line with their concern for the 2.4GHz band
SMAG were very keen to assist the RA with the
development and re-planning of the 5GHz band.
SMAG therefore hosted a very successful one
day consultation event. The day was chaired by
Mr Mike Short (SMAG member) and well
attended by over 100 delegates. The extensive
discussions that took place were recorded and
analysed by the Radiocommunications Agency
and a draft bandplan was produced. Attendees
were invited to nominate themselves to
participate in a 5GHz working group to continue
the work. A final bandplan is expected to have
been agreed by the end of 2001. The agenda
and papers can be found on the RA website
(www.radio.gov.uk).

5.2 Spectrum Trading

SMAG has, since its inception, encouraged the
introduction of spectrum trading. It continues
to believe that some parts of the radio
spectrum would be more efficiently allocated
and used if subject to market forces. They
received an update on progress from the RA in
May 2001 and debated the issue again in July.

SMAG is still concerned about the extent to which
trading certain areas of spectrum would impact on
diversity of radio use. For example; would
community or non-profit making services be
squeezed out of the spectrum by market forces?

It is as yet unconvinced that comparisons
between spectrum trading in the UK and
Australia are useful since the UK has high usage
levels, is a small island with Continental Europe
close, whilst Australia has much lower usage, is
considerably larger and has no close neighbours.
SMAG noted the possible constraints imposed on

REVIEW
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trading due to the UK's proximity to Europe,
since European co-ordination issues could still
dictate some restrictions.

5.3 450-470MHz Realignment

SMAG received a presentation from the Agency
on the realignment of this band in September
2000. It was informed that this band was not
currently harmonised with Europe and that
consistency of use and equipment in this band
would be desirable. However the band hosts a
great number of small users (a mailshot of over
17,000 had been sent out initially informing
users of the potential changes). In addition,
because this band is currently heavily occupied
the potential for new technology (such as
TETRA) to enter and use the band is restricted.
SMAG was very supportive of the project and
has offered to promote and support the
realignment of this band with Europe.

5.4 Independent Spectrum Review

The UK has been successful in making spectrum
available for new services but it is essential that
the framework for spectrum management keeps
up with the pace of change if the UK is to
remain at the forefront of the information
revolution. To help it move forward in this area,
the Government has commissioned an
independent review of spectrum management,
to report to the Chancellor and to the Secretary
of State for Trade and Industry by the end of
2001. This review is led by Professor Martin Cave
of Warwick University. Professor Cave is also a
member of SMAG.

The consultation paper "A Radio Spectrum
Management Review" aims to identify
principles that will underpin an economically
efficient radio spectrum.
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The input from all interested parties will not only
establish the ideal framework but also maximise
choice for all users.

It raises a number of areas for debate, including:

4 The economic gains to be won by the
efficient use of the spectrum;

A the best regulatory framework for the
management of the spectrum;

A use of the spectrum by a number of sectors
including defence, broadcasting and
emergency services; and

A pricing and auctions of the spectrum.

Professor Martin Cave said "The key proposal is
that all users should face an incentive to take
into account the opportunity cost of the
spectrum they are using. The review will explore
ways in which this principle might be applied to
both private and public sectors. The UK has
already taken great strides towards making
more productive use of spectrum. But the pace
of change in technology and rising demand for
communications means we need continually to
assess what more we can do to encourage
innovation and productivity in this area."

SMAG will be consulting with the Spectrum
Review Team later in the year on the interim
findings of the consultation exercise.

5.5 Industry Presentations on Future
Spectrum Requirements

The group received a number of industry/sector
presentations throughout this year. Their aim
was to gain a fuller understanding of the
spectrum requirements for industries reliant on
spectrum and their future requirements for this
valuable resource. These presentations served to
make members more aware of the current issues
facing spectrum reliant industries and to
understand more fully the conflicting demands

11
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on spectrum managers when formulating their
strategic advice.

Presentations to date have covered industries such
as broadcasting, cellular, satellite and defence.

5.6 Ultrawideband Technology (UWB)

UWB systems have very large bandwidths and
are likely to be low powered and short range.
The systems are likely to be used by the medical,
automotive, radar, and consumer
communications industries. There has already
been significant development in UWB systems by
the US federal government and military. Time
Domain Corporation have pioneered time
modulated UWB (TM-UWB) technology and have
built both radar and communication systems. A
typical UWB communication system has a centre
frequency of 2GHz, a bandwidth of 1.6GHz, a
transmission rate of 32kbps and a range of 1km.
This proves that UWB systems are technically
feasible. The main limiting factor of a UWB
system is the antenna, which acts as a filter and
limits the transmission bandwidth.

Following their presentation at the Home Area
Networks Event in September 2000 the Time
Domain team presented their latest
ultrawideband technology to SMAG in May
2001.

Time Domain gave a presentation on the
progress of their technology in the current US
regulatory environment and gave a
demonstration of their latest equipment. The
group raised the following issues,

4 SMAG questioned the extent to which
these short range devices could interfere
with each other and what the limits might
be on usage and performance. They
explained that the technology degrades
slowly under interference conditions and
was therefore not likely to fail completely.
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OTHER ISSUES

A The group discussed issues of privacy in
home network applications and the extent
to which neighbours would interfere with
each other or have access to each other's
information.

A It was suggested that the UWB technology
might provide a competitive alternative to
Bluetooth and perhaps over the next 5-10
years provide a solution to congestion
problems in the 2.4GHz band.

12
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In addition SMAG has:

A

B

B

received briefing on the outcomes of the
WRC 2000 and the preparations for WRC
2003;

taken an active interest in the RA's
Economic Impact Study;

maintained good relations with the
European Commission and received a
presentation from Nicholas Argyris, Director
of the Information Society Directorate
General on their current activities;

commented on the outcome of the 3rd
Generation Mobile Auction; and

responded to the White Paper on A New
Future for Communications.

13
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SMAG will continue to follow up many of the
issues above in the coming year. In addition, it is
likely to:

A

continue to contribute to work undertaken
towards the switch on of digital TV;

continue to encourage the early
introduction of spectrum trading and give
guidance on the organisation of this;

promote and assist the 450-470
realignment project;

provide input to the Independent Spectrum
Review commissioned by HM Treasury;

provide input to the consultation on the
use of licence-exempt spectrum;

continue to encourage the development of
wireless home area network technologies;
and

continue to promote spectrum efficiency
for an “all digital Britain”.

14
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SMAG Terms of Reference

Its Terms of Reference are to provide
independent, strategic advice on spectrum
management policy issues to the responsible DTI
Minister and the Agency. In particular the SMAG
advises on:

(i) the Agency's spectrum strategy,
major national allocation
decisions and the application of
spectrum pricing; and

(ii) the policy objectives to be pursued
in relevant international fora
(e.g. ITU, CEPT and ETSI).

15

Notes:

The SMAG was established in March 1998. The
Group is funded by the Radiocommunications
Agency, an executive agency of the Department
of Trade and Industry (DTI), who also provide
secretariat support services.
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Membership of the SMAG

Dr John R Forrest (Chairman) is a non-
executive Director of 3i Group plc. Has wide
experience of the broadcast, communications
and information sectors. Was Director of
Engineering at the Independent Broadcasting
Authority from 1986 and led the privatisation of
the IBA Engineering Division, becoming Chief
Executive of the new organisation, NTL, of
which he was Deputy Chairman from 1994 to
1996. He is Senior Vice-President of the Royal
Academy of Engineering.

Sir David M Brown is Chairman of Motorola
UK Ltd. Well-known and influential engineer
with many years' experience of electronics
manufacturing who is involved in a number of
Government initiatives aimed at improving
competitiveness and the shortage of radio
engineering skills. Actively involved with IEE and
CBI and a past President of the Federation of
Electronic Industries (FEI).

Professor Martin Cave of Warwick University is
a leading academic economist. He is also leading
the Independent Spectrum Management Review,
commissioned by the Treasury, and is a member
of the Competition Commission and consultant
to OFTEL.

Professor Leela Damodaran is Professor of
Participative Design and Change Management at
Loughborough University. From 1997 to 2001
she was the Head of Human Sciences and
Advanced Technology (HUSAT) Research
Institute. Leela is actively engaged in research
and consultancy in the telecommunications and
broadcasting field. This work identifies and
addresses the human and organisational barriers
to effective exploitation of information and
communications technologies. Her expertise
informs policy and the formulation of strategies
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to promote inclusive design and to manage large
scale change. She is a member of the EPSRC
College of Reviewers and an expert evaluator for
the European Commission IST programme.

Major General Rob Fulton is Capability
Manager (Information Superiority) in the Ministry
of Defence. He has, inter alia, overall
responsibility for radio policy within the MoD,
who have around 30% of the spectrum up to
30GHz. With David Hendon he is joint Chairman
of the Cabinet Office Official Committee on
Spectrum Strategy.

Dr Camelia Gabriel is founder and Director of
Microwave Consultants Ltd. (MCL). MCL is a
small company that evolved in 1988 from the
Dielectrics Research Group at Kings College.
MCL carries out studies on human exposure to
mobile phones and other related issues. Dr
Gabiriel is responsible for the management and
technical content of the projects. She is involved
in other collaborative research projects and is a
member of national and European Committees
on safe exposure to magnetic fields. (No longer
a member of SMAG)

Keith Harlow was until recently the Director of
Technology, BBC resources. He is a leading
expert in digital broadcasting technologies. (No
longer a member of SMAG)

David Hendon is Chief Executive of the
Radiocommunications Agency. Has wide
experience of public sector radio use, having
previously worked in Home Office and MoD.

Dr Mohamed Ibrahim is Chairman and Chief
Executive of Cellular Investments. Has a wide
knowledge of the international scene and is a
Director of Companies in Hong Kong, India,
Uganda and Egypt. (No longer a member of
SMAG)

Stephen Lowe is a Technical Consultant for
Telewest plc, a leading cable operator. He is
Chairman of the Broadband Wireless Association
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and a leading player in the development of
broadband fixed access which is expected to be
the next major new radio-based technology.

Michael Short is Vice President, Industry
Relations and Standards, BT Wireless. He is one
of the leading UK players in the development of
Third Generation Mobile Systems, and an active
participant in several industry bodies including
Chairman of the Mobile Data Association and
Vice President of the Federation of Electronic
Industries (FEI). He has also been active in ETSI,
the UMTS Forum and the GSM Association (past
Chairman) over the last 12 years.

Andrew C Sleigh was previously Capability
Manager (Information Superiority) in the Ministry
of Defence, and is now the Managing Director
Defence Solutions within NewDERA. This is the
part of the Defence Research and Evaluation
Agency about to be privatised. He is responsible
for all the managed solutions work that
NewDERA undertakes for the MOD, acting as a
client-facing “channel” for the defence research
business into the organisations largest customer.

Philip Langsdale, who has recently joined
SMAG, is Chief Executive of BBC Technology
Limited, a wholly owned subsidiary of the BBC
which provides technology services for media
and entertainment business globally. Philip joined
the BBC from Cable and Wireless
Communications Ltd where he was the IT
Director from April 1997.

17
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Terms of Reference - ISM Band Consultancy

With the growing use of the 2.4GHz band (2400
- 2500MHz) in the UK and a major future
increase in use by Bluetooth devices, SMAG
proposes to undertake an urgent review to
assess whether this band can accommodate the
proposed use without serious decline in quality
of service.

Objectives

A To estimate demand for use of the band
currently and over the next two to five
years.

A To forecast bottle-necks for the use of new
wireless technology.

A To advise the RA on spectrum management
strategies for handling demand e.g.
allocation of new bands for WAP.

Terms of Reference Study

A Map the range and extent of current uses
of this ISM band.
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A Map the planned or expected uses of the
band over the next two to five years
(predicting congestion levels and areas of
Spare capacity).

o

Estimate the decline in quality of service
with increasing usage.

o

Evaluate the strengths and weaknesses of
current UK policy to manage effectively the
current usage and the expected demand.

A Propose solutions that could be applied to
alleviate potential congestion levels.

Timescale

A Preferably, starting on 1 April 2000 to be
completed by 31 May 2000.

(Footnote: The results of this study may be used for a follow
on study examining the potential of other frequencies to
accommodate certain applications on a licensed basis e.g.
5.150 to 5.8750)
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Executive Summary of 2.4GHz Study Undertaken

By Aegis Consultants

The 2.4GHz ISM band is globally harmonised
and largely licence exempt for
radiocommunication services. It offers over
80MHz of bandwidth which can be used by
eligible applications on a substantially world-
wide basis, without the need to apply, or pay, for
an operating licence. As recent developments
within the band have shown, these
characteristics make the band extremely
attractive to both suppliers and users of
radiocommunications equipment.

Today, the band looks set to see burgeoning
growth within a diverse range of applications;
from wireless modems, to RF identification
devices, to corporate and domestic wireless
networks. Such applications have the potential
to deliver real benefits in both business and
domestic environments, for example obviating
the need for expensive and cumbersome cabling,
or facilitating more flexible working
arrangements. Many thousands, and more
probably millions, of individuals and
organisations stand to gain in the UK alone from
these social and economic benefits However,
these benefits can only be fully realised if the
potential future congestion and current licensing
uncertainty relating to certain uses of the band
are resolved.

Following a wide ranging consultation with
public and private sector organisations having an
interest in the band, the study has identified a
number of issues which seem likely to affect the
future efficiency and effectiveness with which
the band may be used. Foremost amongst these
is the current use of the band by three types of
outdoor system, two of which (ENG/OB and RFA)
are licensed, and one of which (the use of
outdoor RLANS) is not. Recognising the quality of
service problems likely to result from the
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continued, simultaneous use of the band by
these outdoor applications, the study
recommends that this situation be addressed
boldly — by refarming two of these three
applications.

ENG/OB has a historic claim to the band as it
requires the non-line of sight capability that is a
fundamental characteristic of frequencies below
3GHz. RFA networks involve a substantial capital
investment in equipment that can not be readily
modified to operate in other frequency bands.
Refarming costs are likely to have a significant
adverse bearing on the competitive position of
RFA networks, where equipment might
otherwise be deployed over a period of ten years
or more. Outdoor RLANs offer an innovative and
(for users) economically attractive use of the
band, though in some cases (notably where
services are being provided to third parties) their
legitimacy can be questioned. There are
therefore well founded arguments both for and
against a decision to refarm any of these
applications and any decision is likely to prove
both difficult and contentious. Nevertheless, it is
clear from the study that such a decision must
be made if the quality of all three services is not
to suffer in the longer term. A specific
recommendation in this regard has not been
made in this report, since there are a number of
potentially conflicting economic, political and
regulatory issues, outside the scope of this study,
that must be taken into account. It is
recommended that a policy review should
commence as a matter of urgency with a view to
reaching a decision on the future of these three
outdoor services within the band.

A second broad area of concern raised by the
study is the use of devices operating in the band
on a licence exempt basis, as part of a public
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telecommunication system. This has the potential
to undermine the business case of the both the
3G licensees, and future RFA licensees.

The study offers a number of policy options that
might be introduced in order to help maintain
some order in what is an inherently anarchic
band. Refarming options for each of the three
outdoor applications are examined and in each
case potentially suitable spectrum is identified
(though the final choice will be subject to more
detailed, engineering analysis). A variety of
mitigation techniques to enhance the viability of
system coexistence are proposed and a number
of licensing options discussed.

The study concludes that the 2.4GHz ISM band
offers significant potential for development and
use to the overall benefit of the UK, and that it
is likely to see substantial growth in both the
density and diversity of innovative applications
which it accommodates. The band offers major
opportunities, but some urgent, and difficult,
policy issues must be addressed in the very near
future if at least some of this opportunity is not
to be lost.
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SMAG Position Paper on the use of the 2.4GHZ ISM Band

Background

In May 2000, SMAG commissioned a Study from
Aegis Systems Ltd on the current and projected
use of the 2.4GHz ISM band. Of particular
concern to SMAG was the proposed use of the
band for short range devices i.e. Bluetooth, an
application that could result in very dense
spectrum use, and the possible congestion that
might then affect existing occupants of the band
as well as giving short range devices a poor
quality of service. The Report identifies the major
problem as the use of the band by three
different types of outdoor system, the result
being the likelihood of localised congestion. The
Aegis Systems Report was discussed at the
recent SMAG meeting and SMAG now puts
forward its recommendations to the
Radiocommunications Agency.

Recommendations

1. Since broadcasters will in the near future have
to replace much of their electronic news
gathering and outside broadcast equipment that
uses this band, the Agency should immediately
make clear to these users that they should in
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future operate in other available bands. The
Agency could usefully hold a consultation
meeting with broadcasters to effect this
transition in a well-managed way.

2. The Agency should discourage or disallow the
use of outdoor radio fixed access and radio local
area networks in this band. There is a danger
that increased use of such links could act as a
by-pass for legitimately licensed wireless
communication networks. Moreover, licensing
procedures for point-to-point links in such
applications are already established.

3. The Agency should encourage the Ministry of
Defence to vacate their sector of the band.

4. The Agency should find means to encourage
the use of devices having adaptive r.f. power
control in this band, thereby minimising the
overall level of r.f. emissions.

5. The Agency should with urgency encourage
the use of the 5GHz band for new wireless
networking applications, putting in place a clear
and streamlined licensing process, and assisting
in the evolution of common technical standards.
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SMAG Position Paper on Home Area Networks

Background

On Thursday 21 September 2000, SMAG held
a Consultation Meeting on Wireless Home
Area Networks. There were eight presentations
covering market requirements, spectrum
allocations, regulatory matters and health
issues. The event was attended by some 50
delegates from the telecommunications,
consumer electronics and regulatory sectors.
There was lively debate and a number of

conclusions or recommendations were reached.

Conclusions

1. Wireless home area networks are set to
become a major market for equipment
manufacturers. Products are already starting to
appear using the IEEE802.11 standard.

2. It is essential to work towards a harmonised
global standard. There are several candidates,
but attention is focusing on IEEE802.11 and
Hiperlan2.

3. The potential for congestion in certain
locations is already being seen in the use of the
2.4GHz ISM frequency band. Bluetooth devices
will increase this. The RA should decide on action
regarding the recommendations in the report
from Aegis regarding congestion in this band.
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4. The legitimacy of use of the 2.4GHz band by
Internet Service Providers was questioned.
Regulatory issues associated with the possibility of
Bluetooth devices communicating directly with
public local nodes to create an alternative mobile
communications network need to be addressed.

5. Wireless home area networks should be covered
by as light a regulatory structure as possible.

6. Wireless home area networks could be
important in facilitating and speeding the
transition from analogue broadcasting to
digital broadcasting.

7. Adaptive r.f. power control should be an
important part of system design, thereby
minimising the overall level of r.f. energy emitted.

8. Note should be taken of the
recommendations in the Stewart Report on
Health Effects in the Use of Mobile Phones.

9. Future focus must be in two areas:

A Intelligent and early development of the
5GHz band, ensuring international
compatibility and close liaison with the
5GHz industry consultation group.

A Consideration of new technology such as
Ultra-wideband (UWB) systems, their
standardisation and licensing.
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SMAG Position Paper on Digital
Broadcasting Switchover

Prior to the SMAG Brainstorming Event on the
Transition from Analogue to Digital Broadcasting,
members read and considered a variety of
documents on the subject, in particular those
representing studies and views from the ITC, the
BBC, the DCMS and the DTI/RA. A discussion
guide was also provided to members to assist in
focusing the discussion at the Event and this
report is structured around that guide which
posed a number of questions so that there could
be clarity on the market, the technological factors,
and the regulatory issues. This note summarises
the conclusions reached on each question.

What is the future shape of broadcasting?

SMAG considered that the past practice of
broadcasting which intrinsically links particular
“content” with a particular “delivery method” is
no longer appropriate. Today, the same intrinsic
“content” can be delivered in numerous ways,
or a combination of ways, and audiences are
emerging that will demand special or customised
presentations. Content will be re-packaged many
times across different delivery methods.
Immediacy and customisation of services are
becoming more important in our society, with
the associated willingness to pay for such
benefits. Rather than being willing to watch only
those programmes broadcast free-to-air at a
scheduled time, an increasing number of the
population are prepared to pay for extra choice
in content and scheduling. The traditional
distinction between “broadcasting” and
“telecommunications” is no longer valid as
content (whether audio, video, or data) becomes
all-digital and interactivity becomes the norm.

At the same time, there is resentment from a
significant part of the population that some
traditional content, especially national sport, is
only available from a particular service provider
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and that which was previously free now requires
a payment or subscription.

Delivery should ideally become technology-
neutral, with different delivery methods being
appropriate and being successful in the market
on the basis of their capabilities in bandwidth,
their service proposition and their tariffs.

SMAG did not feel that a complete close-down
of terrestrial broadcasting in the short or
medium term was possible. There are many
issues involved, such as the need to have
reception on portable sets and the need for
services with a degree of local content. There
was little justification in the short or medium
term for a view that terrestrial broadcasting
could be replaced completely by satellite and
cable, or content delivered over the Internet via
telephone lines and new broadband networks.

Traditional free-to-air, terrestrial, analogue
broadcasting is currently occupying a large
amount of potentially valuable spectrum and the
current duplication of certain analogue and
digital services increases the congestion to some
extent (although not markedly because of the
different non-interfering nature of the signals). A
move to all-digital terrestrial broadcasting would
reduce inefficiency in use of the spectrum.

SMAG agrees that early switch off of analogue
terrestrial broadcasting and a transfer to digital
terrestrial broadcasting would yield more
efficient use of the spectrum available.

What is the future for public service
broadcasting?

There is still a majority of people in the UK who
rely wholly on analogue terrestrial broadcasting;
they have no cable, satellite or PC installations.
There is also a significant number of homes in
which there are additional TV sets which still rely
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on the analogue signal. Therefore despite the
growing number of people choosing alternative
delivery methods there is, and will continue to be
for a long time, a high dependency on the
traditional free-to-air channels. In many
households there simply does not appear to be an
interest in having greater choice than offered by
the existing free-to-air channels and there is no
willingness to pay for television services, other than
to comply with the basic licence fee payment.

Although the traditional concept of "public
service broadcasting" is becoming diluted as
content “channels” from different sources with
different perspectives proliferate, it is difficult to
see that it would be acceptable to take away (or
even reduce substantially) the existing "public
service broadcasting" service of five channels to
this sector of the UK community. This implies
that if delivery methods other than analogue are
to be used, then means must be found to
provide reception at no cost to the individual.

SMAG recommends that the present coverage of
99.5% for analogue, “free to air” channels
should become a target of 99.5% coverage for
“free to home"” channels, but that there may be
more cost-effective ways of achieving this in some
areas/regions than using terrestrial broadcasting.

If an early switch over is desirable then how
can it be achieved?

The average number of television receivers per
household now stands at 2.4 sets, but VCRs
increase this to around four receivers per
household. The lifetime of a main TV set is
typically eight years, but it is then used for many
more years as a secondary set in another room in
the house. There will therefore be a huge
amount of equipment which will not be life-
expired by the earliest switch over date of 2006
proposed by DCMS. Apart from the prospects of
home area networks alleviating this problem, a
proactive strategy for public awareness should at
the very least begin now to minimise the
complexity of having to add digital convertors to
all analogue sets and VCRs.

There should be high-profile public
announcements that on a specific date it is
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intended that analogue broadcasting will be
switched off and be replaced by digital terrestrial
broadcasting. This will assist manufacturers to
market more digital TV sets, provide cautions on
analogue set purchase, and encourage
consumers to make informed purchases between
now and then. [t is interesting to note that the
high profile 3G mobile phone auction created a
huge increase in sales of 2G WAP phones,
despite the fact that only a very small amount of
those people with the WAP facility actually use it,
but they feel the need to be part of the future
service evolution]. It can be argued that once
many consumers realise that the future of TV is
digital they will want to be involved and ready for
the change. The increased consumer demand will
increase availability and choice and subsequently
reduce the price of sets and set-top boxes.

SMAG recommend a Ministerial commitment to
a specific date for switch over.

How does Government ensure that those
consumers who do not purchase a digital TV
or have additional analogue sets are not
excluded?

Government has committed itself to an
information society that it has stated should be
all-inclusive. The TV is a powerful
communication appliance in the home and many
are much more comfortable with the TV than
with computers. Because of the way that the
computer industry has not addressed user-
friendliness, there is a significant backlash
against increasing use of the computer in some
domestic environments. The TV, in its evolution
to become an interactive appliance, has an
important role to play in bringing e-commerce,
e-government, and other information services to
the home, particularly for sectors of the
community that feel alienated from computers
because of their impressions or experiences.

Existing approaches to the provision of home
digital reception equipment, whether terrestrial,
satellite, or cable, have involved the service
provider in subsidising (totally, or to a large
extent) the consumer equipment, reckoning that
the capital cost can be recouped over time on
the profit margins associated with services that
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the customer will purchase. The revenues
associated with broadcast services are not large
in terms of overall household spend and other
service providers such as banks, retailers and
travel companies have become involved in
assisting with such subsidy to open up a new
retail channel into the home.

SMAG considered an interesting approach to the
provision of a “digital communicator” into the
home. The household recurrent spend on
television services ranges from around £100 per
year (licence fee for free-to-air services only) to
around £500 (all pay-per-view channels, plus
licence fee). This is small by comparison with, for
example, electricity, gas and water supplies
(increasingly provided by one company to a
given consumer) which may account for ten
times this amount. Telecommunication services
are probably in the same revenue range as the
television services cited above and certain
operators are moving to provide a unified
package of energy and telecommunication
services to the home, with an even greater
associated revenue stream per household. Maybe
a better approach to the analogue/digital
transition is to recognise that the digital unit for
the home has a much wider function than
reception of digital broadcasting, but is in
essence an interactive (i.e. two-way) digital
communicator which also receives digital
television services. The rationale for subsidising it
into the home by the utility companies and
others is the saving to the consumer and the
competitive position for the supplier that can be
obtained through provision of a range of
services, such as automatic energy meter reading
(electricity, gas, water) using Bluetooth
connection to the communicator and automated
load monitoring and control (which could save
very significant capital cost to the energy
companies). Already, such remote energy
monitoring and control schemes are being
introduced in the USA. Health monitoring and
security services are also applications for such a
device. Because of the value of the revenue
stream and the potential savings through
introduction of the communicator, it is vastly
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easier to justify it than trying to introduce it on a
broadcasting revenue model alone.

The digital communicator would in essence be a
residential gateway to perform online banking,
meter readings for utilities and provide direct
access to local and central government
information and services whilst also delivering (as
standard but secondary) the basic free-to-air
channels plus well-known services such as
Teletext. It is the core of the home area network
(HAN), which is attracting much interest from
equipment manufacturers, focusing on the
concept of a central digital processor or server in
the home, linked to computers, television
displays and appliances by narrowband wireless
(Bluetooth) for voice and control functions, and
by broadband wireless (Hiperlan2, UWB, and
others) for video services. Such a processor could
feed digital signals or carry out the analogue to
digital conversion prior to wireless transmission,
thereby eliminating the need for multiple set-top
boxes for legacy analogue equipment.

Such a digital communicator approach has many
advantages. The Government demonstrates its
commitment to e-commerce and e-government
for all by ensuring (but not having to provide) a
standard gateway into the home and universal
access to services. The private companies
assisting the entry of this equipment into the
home achieve cost savings in performing specific
functions. There are major savings in capital
plant if more control can be exercised over
demand profiles and some of these savings can
be passed to the customer. Individuals who are
not otherwise connected to the electronic
information services would not be excluded from
access to digital TV and could be persuaded of
real additional value in having the digital
communicator. Improvement in health services
could be an additional consumer benefit and
cost-savings element to Government.

The economic benefits of making a swift digital
transition and re-farming this spectrum, plus
taking an international lead in this area would
be considerable for the UK. With five years to
develop the technology in partnership with
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industry, and the speed of technological change,
the unit cost of the box would become relatively
inexpensive. Basic technical standards within the
box would need to be defined and agreed, but
based on existing international achievements
such as the DVB standards. Consumers will of
course have a choice of service provider to
access from the communicator.

SMAG feels that no one should be excluded
from the digital revolution. As such this provides
a unigue opportunity for the Government to
realise its Information Age society by enabling
the creation of a standard residential gateway
and digital communicator into the home,
providing social and financial benefits to both
consumers and suppliers.

How should the spectrum/re-farming be
managed?

There are many models already investigated for
re-farming the analogue television broadcasting
spectrum. SMAG discussed at length the options
available. If there was to be no significant
reduction of terrestrial broadcasting services
associated with the transition from analogue to
digital broadcasting, the inescapable conclusion
was that only around ten frequency channels (or
80MHz) of spectrum could be released. Indeed, if
the function of the digital communicator was to
have multiple functions as indicated above, there
would be no rationale for reducing coverage of
terrestrial services. There is in any case a defined
situation of spectrum licensed to ON-digital in
their contract lasting until 2012 and separately to
the BBC for their digital services.

SMAG felt it important that ON-digital should
focus on content. Bearing in mind the earlier
comments about the separation of content and
delivery, it was felt that any combination of
these activities in one company was not helpful
to the future competitive environment and
efficiency of spectrum use. Efforts need to be
made in digital broadcasting, as in 3G
telecommunications, to avoid duplicating the
number of transmission masts and minimise
environmental concerns, as well as to minimise
the financing of transmission infrastructure.
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Content providers needed to be able to
negotiate with alternative providers of delivery
infrastructure that had the maximum incentive to
make best use of the spectrum.

SMAG considered that the approximately 80MHz
of spectrum liberated through the digital transition
could then be auctioned. Since it would not be
needed by another digital terrestrial content
provider to sustain a competitive market
(assuming that there is not a market for even
more channels and that an adequately competitive
situation exists with cable and satellite), it could be
auctioned to the highest bidder on a non-
interference basis and subject to international
constraints. This would allow the market to decide
the best use and avoid Government having to
specify particular forms of use.

SMAG suggests that a focus should be on
allocating spectrum for digital use to delivery
companies, not connected with content, thereby
avoiding expensive duplication of infrastructure
or additional environmental concerns, and
resulting in a more efficient use of the spectrum
available. SMAG also suggests auctioning the
spectrum freed up by the digital transition on a
non-interference basis rather than trying an
approach based on an assumed model for the
evolution of future services.

How should spectrum pricing be applied?

Spectrum Pricing is essential. Analogue
broadcasting should be notionally priced in line
with other commercial uses like cellular, but the
application of spectrum pricing should be cash-
neutral to the broadcasters at the time of
introduction, but should then provide financial
incentives to release spectrum that was not being
used productively. This approach has been used
with spectrum allocated to MOD. Pricing for the
digital service should be applied on the switchover
date. Content suppliers to On-Digital, such as the
BBC, would negotiate fees directly with On-Digital.

Analogue broadcasting has become an
inefficient use of spectrum and spectrum pricing
must be used as an incentive to encourage the
switch to digital broadcasting and the optimum
utilisation of that spectrum.
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International dimension

This must remain a key consideration in terms of
global economies of scale, standards and
harmonisation. Strong efforts will be needed by
Ministers, supported by the RA, to ensure that
the analogue/digital transition in the UK does
not move at the pace of the slowest in Europe.

To summarise, SMAG wishes to see a rapid
evolution in digital networks and a major growth

in services and content. Key elements in

overcoming barriers to adoption are to encourage:

A

B

B E

early adoption of digital TV through clear
Government messages;

promotion of this as a massive opportunity
to meet digital switchover, Information
Society and inclusiveness goals;

involvement of a multiplicity of service
companies (e.g. Banks, Energy Companies) to
promote the installation of a digital
communicator which will also drive digital TV,

more and better designed appliances (for
inclusiveness);

drivers for compelling content; and

studies on human factors barriers to the
adoption of the e-environment.
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