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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

i This consultative document seeks views on the introduction and implementation of
a new system of Recognised Spectrum Access (RSA). 

ii RSA would complement spectrum licensing. It would not be compulsory but would
otherwise have many of the characteristics of licences and would enable principles
of good spectrum management to be extended to services that cannot be licensed.
Satellite space to Earth transmissions are one example but RSA would be of more
general application. 

iii RSA would provide assurance of spectrum access and quality, as well as providing
incentives to use spectrum more efficiently. It is proposed that RSA should be
subject to spectrum pricing and trading in the same way as licences and that RSA
and licences should be interchangeable through trading. Fees for RSA would be no
higher than required for spectrum management purposes. For example, they would
reflect the existence of spectrum congestion in the frequency band in question. The
objective of this proposal is to optimise use of spectrum in the UK. UK and EC
legislation prohibit the use of spectrum pricing to maximise revenue.

iv RSA would offer a number of advantages from the point of view of promoting
optimal use of the finite spectrum resource. Radio spectrum is in short supply in
many frequency bands. RSA could help consumers benefit from new services and
better reception. 

v Spectrum licensing and charging for satellites were recommended by the
Independent Review of Spectrum Management. The Government has not
reached any conclusions on the recommendation and will respond to the
report later in the summer. This consultation should not be seen as pre-judging
the response but provides a basis for discussion should the Government accept
that recommendation.

vi It is proposed that RSA would be introduced selectively, for example in spectrum
used by satellite services where such use constrains the deployment of terrestrial
radio systems. It is envisaged that RSA would be granted to operators of satellite
services, not individual subscribers to or users of those services, and that
individual consumer terminals would continue to be exempt from licensing. For
example, there would be no question of individual subscribers having to obtain
RSA from Ofcom or being charged direct by Ofcom to erect a broadcast reception
satellite dish.

vii Several other countries have introduced charging for spectrum use by satellite
services, for example USA, Republic of Ireland, Australia, Portugal.
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viii If it is decided to proceed with RSA, there will be full consultation on where it
should apply and on the level and timing of charges, which could be phased in to
avoid upsetting existing business plans.
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1 INTRODUCTION

1.1 The draft Communications Bill that will transfer functions from existing
communications regulators to the new Office of Communications contains various
provisions to amend the Wireless Telegraphy Acts. Amongst these is the
introduction of a new spectrum management tool known as Recognised Spectrum
Access (RSA). This consultative document gives illustrative details of how RSA
might be applied in practice. Its purpose is to seek views on both the underlying
concept and its application to satellite services in particular. It will be of interest to
operators and users of satellite systems but also to operators of terrestrial
communications systems that share spectrum or compete with satellite systems.

Contact details

Please send responses by 7th October 2002 to:

Laurence Green
Radiocommunications Agency 
11B/20C, Wyndham House 
189 Marsh Wall 
London E14 9SX 

or by email to: rsa@ra.gsi.gov.uk

Any queries about the content of this document may be sent to the same addresses.
If a representative body, please summarise the persons or organisations represented.

Publication of comments

1.2 Please note the following:

• In the interest of open government, unless confidentiality is expressly requested,
individual responses will be placed in the public domain in printed or electronic
form, together with the names and contact details of authors. Respondents are
requested to make clear if they wish to keep some or all of their comments
confidential.

• Unconditional permission to publish comments will be assumed unless the author
expressly states otherwise.

• Any copyright attached to comments will be assumed to have been relinquished
unless expressly reserved.

• The provisions of the Data Protection Act will apply to information in electronic
form and to certain manual filing systems.
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Any comments or complaints about the conduct of this consultation should be
addressed to:

Julia Fraser
Radiocommunications Agency
9Y/14B, Wyndham House
189 Marsh Wall
London E14 9SX
E-mail: julia.fraser@ra.gsi.gov.uk

1.3 The questions on which views are sought are incorporated in the text of the
document and are listed below for ease of reference.

Question 1: Do you agree in principle that RSA should be introduced for satellite
services?

Question 2: For which satellite services and in which bands should RSA be
introduced? 

Question 3: How should the recognition granted by RSA be defined and what
technical and other factors should be included?

Question 4: Would tradability of RSA and interchangability with licences be
advantageous and how useful would it be in practice?

Question 5: Should RSA be perpetual or fixed term and what factors should be
taken into account in deciding security of tenure?

Question 6: How should spectrum pricing principles apply to RSA?

Question 7: How should administrative incentive pricing fees be calculated in
practice?

Question 8: Are there services other than satellite for which application of RSA
could be advantageous?
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4.2.3 All satellite transmissions that are not licensable but that occupy spectrum in the UK
would be capable of being eligible for RSA. However, RSA would be introduced
selectively. Not all such transmissions would necessarily be suitable for RSA and it
is proposed that Ofcom would have power to specify the circumstances in which
RSA would be available. 

4.2.4 The Radiocommunications Agency has considered three specific examples where
RSA might be introduced. 

• Professional satellite receive-only Earth stations.

• Very small aperture terminals (VSAT) network operators.

• Delivery of broadcasting and other services using spectrum provided for
broadcasting satellite services.

These are illustrative and are not intended to be comprehensive. 

4.2.5 Annex B explains the rationale underlying this selection and gives a technical
description of the use of the frequency bands in question. It also indicates the bands
in which satellite services share spectrum with terrestrial services. These are the
bands where RSA is most likely to be, or to become, advantageous.

4.2.6 As mentioned above, it is not intended to subject individual consumer terminals to
licensing, although a satellite network operator could be granted RSA in respect of
the entire network. This would be analogous to the situation for the terrestrial
cellular networks. These are licensed but subscribers’ cellphones are exempt.

4.2.7 Nor is it intended to remove the current exemption for receive-only equipment.
Receive-only Earth stations in the UK would continue to be exempt from the need
to be licensed. However, operators or owners of some large, commercial receive-
only stations might find it worthwhile to have RSA in order to provide greater
assurance of reception quality and better quality of service. The introduction of RSA
would give them this choice.

Question 2: For which satellite services and in which bands should RSA be introduced? 

4.3 Recognition of spectrum occupancy

4.3.1 The draft clauses would entitle RSA holders to receive the same recognition in
spectrum planning as licensees. This could cover, for example, the signal strengths
from other sources that might be expected to affect reception of the RSA holder’s
signals.
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4.3.2 Where RSA was granted, Ofcom would aim:

• if the use is exclusive, to avoid assigning any further users of UK transmitter
equipment to those frequencies within the geographical bounds specified, and to
undertake co-ordination with users of transmitter equipment in adjacent
frequency bands as needed; 

• to give due and proportionate notice if such exclusive recognition is to be
withdrawn or of any other material change to the terms or conditions of the RSA; 

• if the use is shared, to carry out appropriate co-ordination steps to enable effective
frequency sharing by any other users of these frequencies before the RSA is
granted and when any further RSA is requested by other parties;

• to limit sharing so that the overall power flux densities or signal interference
strengths of frequency use do not exceed the levels specified;

• to investigate interference as far as is reasonably possible (given technical
difficulties at higher GHz frequencies) and, if appropriate, take action against
interference that may be caused by unauthorised use;

• where possible and appropriate, to ensure recognition and co-ordination with
adjacent territories outside the United Kingdom;

• to notify the RSA holder of adjacent frequency use and any relevant factors which
may affect the use of the frequencies at the geographical location to which the
RSA relates. 

4.3.3 The draft Bill provides for RSA to be defined by reference to such factors as Ofcom
considers fit. The precise terms would depend on the characteristics of the service
in question. These factors could include frequency, time and place of reception,
strength and type of signal. 

Technical parameters

4.3.4 Technical parameters of RSA would be selected with the aim of promoting effective
and efficient use of the radio spectrum and the avoidance of harmful interference.
A report for the Agency by consultants Aegis2, available on the RA website, suggests
technical criteria for sharing between satellite space-to-Earth links and fixed links.
It proposes lower power flux density levels at low elevation angles for the satellite
transmissions in order to avoid interference to fixed links. Information is given on
what levels of signals may be tolerated by the fixed links. This could be used as a
basis for defining RSA technical parameters. 

2 FS - FSS Sharing in the 37.5-42.5 GHz Band by Aegis Systems Ltd, May 1999, available at www.radio.gov.uk , (Research
and Development topic page, sharing studies and co-ordination information).
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4.3.5 The method uses the thermal noise floor and allows the cumulative interference to
the fixed link receiver from all other sources to be 13 dB below this floor (in the 37
to 39.5 GHz band). This defines a power spectral density (hence power level in the
receiver bandwidth) that should not be exceeded at the fixed link receiver input. With
a knowledge of the specification for the fixed links antennas and satellite receive
antennas (MPT and ITU-R performance requirements) and the azimuths and
elevations etc. from the RA RULES licensing database, it is possible to calculate the
maximum levels of interfering signals expected at the receive satellite terminal.

4.3.6 Annexes C-E give an indication of the technical parameters that could be applied
to RSA for each of the three examples mentioned above: professional satellite
receive-only Earth stations; VSAT network operators; and services in broadcasting
satellite spectrum.

Question 3: How should the recognition granted by RSA be defined and what technical
and other factors should be included?

4.3.7 It should be emphasised that there would be further consultation on the precise
details, including scope and formulation, before RSA was introduced for specific
bands or services.

4.4 Tradability and interchangeability

4.4.1 Spectrum trading is a potentially powerful process for enabling the distribution of
spectrum to be optimised dynamically on an ongoing basis and could bring
substantial economic and consumer benefits. The Government is committed to
introducing spectrum trading. The Independent Review strongly supported this
policy, which it saw as a key priority. 

4.4.2 The advantages of trading would apply in principle to RSA as well as to licences. It
is therefore proposed that RSA should be tradable and also interchangeable with
licences through trading. Trading in RSAs would be subject to rules to be made by
Ofcom. It is envisaged that transactions involving RSA would be required to be
notified to Ofcom and that there would be regulatory safeguards to ensure that they
did not distort competition, were compatible with international obligations and were
unlikely to cause harmful interference. The Agency has published a separate
consultative document on the introduction of spectrum trading3. This goes into
further detail about the different types of trading that might be allowed and the
nature of the trading rules; and there would be further consultation on the specific
rules that would apply in respect of RSA.

4.4.3 RSA and licences would also be interchangeable, without trading, at the holder’s
request so that a licence could be exchanged for RSA and vice versa.

3 Introducing Spectrum Trading, May 2002, available through the Agency’s website www.radio.gov.uk
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Question 4: Would tradability of RSA and interchangability with licences be advantageous
and how useful would it be in practice?

4.5 Security of tenure

4.5.1 Most spectrum licences are currently open-ended and remain in force until revoked as
long as the annual fee is paid. Licences that have been auctioned, however, have a fixed
term. The Independent Review recommended that consideration should be given to
converting all licences to fixed term or perpetual with a compulsory purchase provision
for Ofcom in order to provide greater clarity for licensees and to facilitate trading. This
question is discussed further in the consultative document on spectrum trading. 

4.5.2 It is proposed that Ofcom should have broad discretion to set the term of RSA
according to circumstances so as promote the most efficient use of the spectrum. This
would need to balance Ofcom’s flexibility to refarm spectrum against operators’
requirement for a degree of security before investing in networks and infrastructure.
There would be provision to allow Ofcom to grant RSA holders security of tenure by
specifying in advance the circumstances in which RSA would be varied or revoked;
and the rights of appeal available to licensees in cases of variation or revocation
would be extended to RSA. Views on these issues would be welcome.

Question 5: Should RSA be perpetual or fixed term and what factors should be taken into
account in deciding security of tenure?

4.6 Subject to spectrum pricing

4.6.1 It is envisaged for spectrum management reasons that RSA would be brought within
the spectrum pricing regime established by the Wireless Telegraphy Act 1998 in the
same way as licences issued under section 1 of the Wireless Telegraphy Act 1949.
The underlying principle is that, if a service is occupying spectrum in the UK and,
as a result, denies it to another service, the operator of the first service should pay
a reasonable fee for the use of the spectrum, regardless of whether or not the
transmitter happens to be located in the UK.

4.6.2 It is generally accepted economic theory that the price mechanism is superior to
rationing by regulation as a means of distributing a finite resource such as radio
spectrum in order to maximise the benefits generated. This has been a consistent
theme in spectrum management in the UK4. The Independent Review of Spectrum
Management strongly supported spectrum pricing and recommended the wider
application of spectrum pricing principles. 

Safeguards

4.6.3 The Wireless Telegraphy Act 1998 introduced administrative incentive pricing and
auctions to complement regulatory spectrum management. The legislation contains

4 See for example The Future Management of the Radio Spectrum (1994), the White Paper Spectrum Management: into the
21st Century (1996) the Wireless Telegraphy Act 1998, Managing Spectrum through the Market (1998) and the Review of
Radio Spectrum Management (March 2002). Most of these documents are available on the Agency’s website
www.radio.gov.uk
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effective safeguards to ensure that pricing is used as a spectrum management tool to
promote optimal use of the spectrum resource, not to maximise revenue; and that
fees are no higher than can be justified by spectrum management considerations.
For example, in setting administrative incentive pricing fees for licences, it is
mandatory to have regard to the availability of spectrum, current and expected
demand and the desirability of promoting spectrum efficiency, economic benefits
from use of the spectrum, competition and innovation. These safeguards would
apply equally to RSA.

Charging for RSA

4.6.4 The basis on which RSA might be charged for cannot be defined in detail at this
stage. The independent review made various recommendations concerning the
methodology used to value spectrum and the outcome of this would carry across to
RSA. In any case, as stated above, fees would be no higher than justified by
spectrum management considerations. 

4.6.5 The independent review specifically recommends that opportunity cost5 pricing
should be introduced for satellite services but that this should be limited to cases in
which satellite systems’ use of spectrum shares with and constrains the deployment
of terrestrial systems (see extract at Annex A). Bands in which sharing between
satellite and terrestrial systems occurs, and where there is potential for satellite
services to constrain terrestrial applications, are indicated at Annex B. 

4.6.6 There are various possibilities for charging for RSA. 

• Auctions. This would be the preferred choice in principle. Auctions would be an
effective mechanism for assigning RSA in a transparent and fair way to the
operators that value it most, and so would be most likely to generate greatest
economic benefit, as well as being the most objective and direct way of assigning
and valuing spectrum access. However, it is acknowledged that auctions are not
suitable in all cases and have to be used selectively. Where an auction is not
practicable or appropriate, the alternative is administrative incentive pricing, in
which the fee is set to shadow the opportunity cost of the spectrum. 

• Administrative incentive pricing. In practice, many, if not most, RSA fees would
probably be set administratively by Ofcom to shadow the opportunity cost of the
spectrum. This could be done on various bases such as the following. 

• The fee that would have been paid by the displaced terrestrial service (fixed
links or mobile). For example, a satellite service with national coverage in a
band shared with terrestrial fixed links could be charged a fee related to the fee
for a national channel for fixed links having the same total bandwidth. This was
the approach adopted when administrative incentive fees were introduced for

5 Opportunity cost is the value of an asset or resource in the next best alternative that is foregone by virtue of its actual use.
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permanent Earth stations in 2001. Annex F suggests some illustrative figures
based on this approach. 

• The “least cost alternative”. This methodology is used for terrestrial services
and could be adapted for satellite technology. Alternative technologies or
services would be identified and the cost of the least cost alternative used to
derive the marginal value of the spectrum and hence the fee for given
bandwidth or geographical coverage. Numerical ‘modifiers’ would be applied
to reflect factors such as congestion.

• Cost recovery. In some circumstances, the appropriate level of fees would be that
required to recover Ofcom’s costs in managing the spectrum in question, for
example in making international filings, securing international co-ordination,
international representation and investigating interference and enforcement. This
could be applied:

• where there is no spectrum management need for incentive pricing, for
example because the satellite service is not constraining deployment of
terrestrial services or sufficient spectrum is available to meet demand;

• where administrative incentive pricing has not yet been applied to competing
terrestrial services;

• where deployment of satellite services does not constrain other uses or users,
whether terrestrial or satellite.

4.6.7 Note that it should not be assumed that administrative incentive pricing would result
in higher fees than cost recovery, especially for small users. 

4.6.8 Regardless of methodology, the legislative safeguards mentioned above would
ensure that fees were no higher than justified for spectrum management purposes.
In addition, as was done when spectrum pricing was introduced for licences, it is
envisaged that fees for RSA would be phased in so as to avoid upsetting pre-existing
business plans.

Consultation

4.6.9 Before fees for RSA were introduced or amended or RSA was auctioned, there
would be full consultation on the specific details, including the need for incentive
pricing, the methodology to be used to value the spectrum, the level of fees and the
timescale for their introduction. This would be backed by a statutory duty to consult.
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Question 6: How should spectrum pricing principles apply to RSA?

Question 7: How should administrative incentive pricing fees be calculated in practice?

4.7 Not mandatory

4.7.1 It would not be mandatory for satellite operators to obtain RSA before transmitting
to the UK; and transmitting to the UK without RSA would not be a criminal offence.
However, the benefits of RSA would be foregone. In particular, the operator would
enjoy less security that its spectrum use would be taken into account in spectrum
planning. Consequently, there could be a greater risk of degradation of signal
quality as a result of other transmissions that were authorised under the Wireless
Telegraphy Act 1949. There is also the possibility that the use of subscriber
terminals in the UK would not be authorised, especially if the service in question
was likely to cause interference to another service.

4.7.2 It would be for the operator to decide whether to obtain RSA with the attendant
advantages or to proceed without RSA, subject to any international co-ordination or
clearance that was required.
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5 INTERNATIONAL ASPECTS

5.1 Satellite services are international in nature and can usually be received in more
than one country, even if service is not intended to be provided there. Provision of
satellite services involves international co-ordination and filing of satellite orbital
positions and it is necessary to consider the relationship of RSA to these procedures.

Relation of RSA to international co-ordination

5.2 RSA would be compatible with existing international clearance and co-ordination
procedures. Clearance under international co-ordination procedures is separate from
service provision and confers no rights to use spectrum to provide service. It
signifies that, if the transmissions take place, they will not cause interference to UK
services. It does not entitle the operator to use spectrum to provide service in the UK
or to expect protection from interference.

International experience

5.3 Various other countries have introduced forms of licensing and charging for satellite
transmissions to their territory. A recent report by the European
Radiocommunications Committee6 found that all CEPT administrations charge
spectrum related fees for satellite services, although many different bases are used
and the report remarks that fee calculations are diverse, complex and seem to lack
transparency. 

5.4 Most administrations that charge spectrum fees for satellite services focus on
transmitters on their territory. However, the Republic of Ireland charges fees based
on bandwidth and power and charges an additional fee if an Earth station is used for
reception as well as transmission. Portugal charges separate fees for receiving Earth
stations “with protection”. Moreover, outside Europe, the USA and Australia have
introduced spectrum fees for satellite services to their territories and, in 1996, the
USA auctioned licences for direct broadcasting satellite (DBS) services.

5.5 It may therefore be seen that charging for access to spectrum for satellite reception
would not be unique to the UK.

6 Licence Fees for Satellite Services, Networks and Terminals in the CEPT, October 2001, available as ERC Report 108 from
the ERO website www.ero.dk
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6 RSA FOR SERVICES OTHER THAN SATELLITE

6.1 Although this document focuses on satellite services, RSA might also be
advantageous in other circumstances where a spectrum user wishes to have
spectrum access taken into account in spectrum planning in order to obtain
enhanced security or quality of service but cannot, for whatever reason, be licensed;
or to facilitate spectrum trading. Crown users are one such category; radio
astronomy is another. Grant of RSA would provide a mechanism for these to lease
spectrum to commercial users as recommended by the Independent Review.

6.2 Another possible example would be terrestrial transmissions from outside the UK
that impact on spectrum use here. The Government has not considered this issue in
detail and would welcome views.

Question 8: Are there services other than satellite for which application of RSA could be
advantageous?
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Extract from the Independent Review of Radio Spectrum Management

Satellite services

8.45 Satellite services play an increasingly important role in communications. Satellite-
based systems mirror the range of applications provided by terrestrial systems, e.g.
mobile, broadcasting, fixed, radionavigation etc. The Government’s latest UK online
report7 recognises the role of satellite technology in helping to introduce broadband
communications and digital TV in the UK.

8.46 A variety of satellite services exist including:

• Mobile Satellite Systems (MSS) involve a communication system between
mobile Earth stations or terminals and one or more space stations.

• Fixed Satellite Systems (FSS) involve Earth stations in given fixed points on the
ground (including transportable terminals) and one or more space stations.

• Broadcasting Satellite Systems (BSS) involve a radiocommunications service
transmitted by a space station and intended for direct reception by the general
public.

• Other categories include radiolocation satellite services, inter-satellite services
and space science services.

8.47 Because of their location in orbit, transmissions from satellite transmitters can have
large coverage areas, or footprints. Depending on the satellite’s orbital height and
the antenna beamwidth, the size of the footprint can range from parts of a country
to entire continents. Although the development and launch of satellite systems entail
a significant initial expense, they allow satellite operators to access directly large
numbers of customers without the need to build extensive terrestrial infrastructure.

Licensing of satellite services

8.48 Some satellite systems are currently subject to UK licensing. Satellite transceivers
in the Inmarsat, Eutelsat, Intelsat, Iridium, ICO, Globalstar land mobile satellite
services are exempted from individual licensing by a class licence, and receive-only
satellite dishes are exempted from WT Act licensing by statutory instrument under
the Act. Other customer-based satellite transceivers are licensed collectively by the
system operator. Also, transmissions to satellites from fixed sites in the UK are
licensed under the WT Act (and subject to administrative pricing for use of these
bands reflecting the amount of spectrum occupied and based on charges for
terrestrial fixed links which share the bands).

7 The UK online Annual Report 2001, DTI/Office of the e-Envoy, November 2001.
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8.49 The use of spectrum for transmissions from satellite space stations to UK-based
receivers is not, however, subject to WT Act licensing at present. This means that the
users of the spectrum could face some uncertainty that their services would be
protected from interference if they share bands with other (usually terrestrially-
based) services. Spectrum access licences could be introduced as a way of providing
such certainty. Instead of authorising the use of a specific device, spectrum access
licences would authorise the use of spectrum space, and give licensees the freedom
to deploy any device which transmitted through their spectrum space, provided that
the device is compatible with the core conditions of the licence and the technical
framework for the bands. This form of licensing would have the advantage of
defining the interference protection afforded to satellite and terrestrial systems
operating in the same or neighbouring bands. It would also provide greater clarity
to operators of satellite systems as to the spectrum they could use.

Market-based spectrum management mechanisms

8.50 Access to spectrum for transmissions to and from satellites is subject to extensive
international planning and co-ordination. In particular, some frequencies are tied to
specific satellite systems, often for the delivery of international services. Trading of
such frequencies within the UK’s jurisdiction is therefore unlikely to be feasible.
The use of auctions would also be difficult where satellite transmissions extended
across a number of different countries. Auctions and trading may, however, be
facilitated by creating a system of area licences whereby licensees could use
spectrum for transmissions to and from satellites, but could also use the spectrum
for entirely terrestrial use, or a mix between terrestrial and satellite services. Such
licences could be auctioned.

8.51 There may also be scope to use spectrum pricing to ensure that satellite operators
face the opportunity cost of the UK spectrum which they occupy. Any such pricing
regime should, however, take account of the fact that in many cases, spectrum used
by satellite operators has no opportunity cost. Some spectrum for instance is
internationally allocated to satellite use on an exclusive basis, and does not constrain
any other terrestrial or satellite service. For example, the same bands can be re-used
for downlinks to the UK from multiple satellites; the scarce resources in this case
are slots in the geostationary orbit, access to which is regulated at the ITU level. If,
however, spectrum used by satellite operators can be used for other purposes then
there will be an opportunity cost, e.g. where frequencies are internationally
allocated to satellite and terrestrial services on a co-primary basis.

8.52 The opportunity cost will arise to the extent that satellite services can cause, or be
susceptible to, interference from these other services. The possibilities for
interference can be broadly categorised as follows:
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Interference scenarios between satellite and terrestrial systems

A: Interference to terrestrial systems from satellite space stations.
In this scenario, the transmitted signal from the satellite (downlink) interferes with
receivers of other terrestrial services which share the same or similar frequencies.
The degree of interference depends on the extent of frequency overlap, the power
level and position of the satellite. Any interference which occurs will, to some
degree, constrain the deployment of terrestrial services, although the permitted
maximum power level received on the ground from satellite transmissions tends to
be defined internationally by the ITU.

B: Interference to satellite space stations from terrestrial systems.
In some cases, it becomes necessary to place limitations on terrestrial systems to
protect the receivers on satellites. The usual mechanism, where this scenario applies,
is to limit the power of the signal from the terrestrial interfering system in the
direction of the satellite.

C: Interference to other terrestrial systems from transmissions (uplinks) from satellite
Earth stations.
Since both the source of interference and victim of it are on the ground, and possibly
close together, the interference in such cases could be significant. Where two
services share frequencies and a common coverage area, one service or system is
likely to constrain the other. Interference management in such cases involves either
separating the two systems in terms of distance and/or angle, or allocating different
parts of a frequency band for the satellite and terrestrial service.

D: Interference to satellite (receiving) Earth stations from other terrestrial systems.
As in scenario C, both the source of interference and the potential victim are
terrestrially-based and therefore possibly in close proximity. Again, one service
potentially constrains the other. Interference management in such cases could
involve physical or frequency separation.

8.53 The first of these scenarios (scenario A), although uncommon in the past, is
becoming increasingly relevant with the advent of non-geostationary orbit (NGSO)
satellite systems. Scenario B has also been rare and managed by restricting the
power level of Earth-based transmitters whose main beams face the satellite.
However, the NGSO systems and the increasing numbers of terrestrial cellular
systems make this scenario also worthy of consideration. 

8.54 The fact that satellite uplinks constrain the deployment of other terrestrially-based
services (scenario C) is already acknowledged by the UK spectrum management
regime, since transmitting Earth stations are licensed under the WT Act. The Earth
stations are also subject to administrative pricing for their use of spectrum, with the
prices reflecting the amount of spectrum occupied, and based on the charges for
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terrestrial fixed links which share the bands. In the past, satellite uplinking has been
conducted solely through a relatively small number of permanent Earth stations. But
there is now increasing demand for spectrum for Earth-to-satellite transmitters (so
called satellite interactive and user terminals). In order to encourage more efficient
spectrum use, the Review recommends that these transmitters are also licensed in
the least onerous way possible and charged the appropriate opportunity cost for the
spectrum they use.

8.55 Where protecting the reception of satellite downlinks constrains the deployment of
other fixed services (scenario D), there is currently no mechanism by which the
satellite operator can be obliged to take into account any opportunity cost of
spectrum use, since satellite space stations transmitting to Earth are not currently
subject to licensing. The introduction of spectrum access licensing would allow an
opportunity cost-based price to be applied. Before this is done, however, the Review
believes it would be useful for RA/Ofcom to clarify the extent to which scenario D
is likely, and in particular to identify the particular bands where satellite services
could constrain the deployment of other fixed services.

8.56 If spectrum access licensing is introduced, spectrum pricing could be applied to
both satellite downlinks and uplinks wherever there was an opportunity cost arising
from the use of spectrum. This is consistent with the Review’s proposals in other
areas. Such charges would encourage satellite operators to consider ways of
economising on their use of spectrum. Improvements in spectrum efficiency
resulting from spectrum pricing may not be possible immediately. The Review
believes, however, that this should not preclude the introduction of spectrum pricing
because such improvements are possible in the longer-term, e.g. more spectrally
efficient technology may be deployed, different services might be deployed within
the bands, or there might be a move to exclusive satellite bands which do not involve
an opportunity cost, thus releasing shared bands for terrestrial uses.

8.57 Some respondents to the Review suggested that the introduction of opportunity cost
based charging for spectrum use by satellite operators would damage the industry.
The Review believes that the arguments which apply to other commercial users of
spectrum also apply to satellite operators, i.e. charging the opportunity cost of
spectrum use does not lead to higher prices to consumers, or slow the deployment
of new services.

8.58 The Review also recognises the inherently international nature of the satellite
industry and the need for international harmonisation in its spectrum allocation.
Where this leads to allocations exclusively to satellite services, the Review believes,
as stated earlier, that the opportunity cost is minimal. However, where spectrum is
shared with fixed services, there is potential for one service to constrain the other
and, consequently, an opportunity cost; this cost should be taken into account by
satellite operators. The resulting efficiency gain in spectrum use will provide
benefits for the entire economy.
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Recommendation 8.5

Opportunity cost pricing should be applied to satellite systems’ use of spectrum
where such use shares with, and constrains, the deployment of UK-based
terrestrial services. Spectrum pricing should continue to apply to permanent Earth
stations but at full opportunity cost levels. Transmissions from user/interactive
terminals should also be licensed with an appropriate spectrum charge. Spectrum
access licensing could be used to clarify the rights and responsibilities of satellite
transmissions into the UK and, where appropriate, to apply opportunity cost
pricing to such spectrum use.
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Services and Bands Suitable for RSA 

1 Introduction

Three main satellite services types were chosen to study by way of illustrative
example as possible subjects for RSA. These were:

• professional satellite receive-only Earth stations;

• very small aperture terminals (VSAT) networks;

• services in broadcasting satellite spectrum.

The main criterion used to select these was that the transmissions should originate
outside the UK for reception in the UK at a frequency that is used (or may be used)
for UK transmissions by other users. The criterion was expanded to cover any
reception activity that users might wish the Agency to recognise and plan around.

These are considered in turn in the following sections.

2 Satellite receive-only Earth stations.

These operate in several frequency bands, with C band (3.6 to 4.2 GHz) the most
densely used. This band is shared with fixed point to point links and newer point to
multi-point links. The Agency’s information sheet RA 371 defines the parts of the
band that can be used for each service type and the satellite fixed service can
operate in any part of the whole band. It is thus subject to possible interference from
any type of fixed link (point to point or point to multi-point). 

Satellite receive-only terminals can currently be registered by the user currently at
no cost on RA372. This gives details of the Earth station and specifies the
interference power for co-ordination in dBW/MHz at a required percentage time.
The introduction of RSA would replace this registration procedure. 

Other receive satellite space to Earth bands which may be shared with fixed links
and other services are listed below.

• 7.5 GHz band (7.425 to 7.9 GHz) shared with fixed links and satellite space to
Earth. 

• 11 / 12 GHz bands 10.7 to 11.7 GHz , 11.7 to 12.5 GHz an 12.5 to 12.75 GHz.
These bands are used for satellite transmissions to UK and Europe. Although only
the band 11.7 to 12.5 GHz is strictly the broadcast band, all three are widely used.
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Reception is mainly domestic, but there are cable head-ends for community
systems and larger dish size systems to receive signals from non-UK position
satellites. Some of these bands may also be used by fixed satellite links and fixed
links. This band is also shared by broadcast satellite feeder links and fixed links.

• 13 GHz band (12.75 to 13.25 GHz) satellite is Earth to space; therefore activities
need an RA transmit licence. However, the associated downlink reception could
be combined and be the subject of RSA. Shared with fixed links.

• 14 GHz band (14.25 to 14.5 GHz) satellite is used for Earth to space
transmissions. The only space to Earth operations are space research, which
covers part of the band 14.4 to 14.47 GHz. Shared with fixed links.

• 17 GHz band (17.7 to 19.7 GHz) This is a band using satellite up and down links
shared with fixed links.

• 20 GHz bands (19.7 to 20.2 and 20.2 to 21.2 GHz) These bands are shared
between fixed and mobile satellite services (space to Earth).

• 23 GHz band (22 to 23.6 GHz) Partly used by radio astronomy. This use is already
notified and registered as is the locations of the Earth stations. The band is also
shared with fixed links.

• 25 GHz band (24.5 to 26.5 GHz) Earth exploration use. Mobile services and fixed
links are also located in this band.

• 31 GHz band (31 to 31.8 GHz) Radioastronomy, Earth exploration and fixed links.

• 38 GHz band (37 to 39.5 GHz) Part of the band 37.5 to 39.5 GHz is shared with
satellite fixed space to Earth links. Most of the satellite services in this band are
interactive and hence have a transmit side in another band hence these services
would probably be considered as similar to VSAT applications considered below.
Also shared with fixed links.

• 50 GHz band (48.5 to 50.2 GHz) Satellite links are Earth to space only so only
transmit licence. Shared with fixed links.

• 52 GHz band (51.4 to 52.6 GHz) shared with mobile so only transmit licence.
Shared with fixed links.

• 55 GHz band (55.78 to 57 GHz) Space research and mobile use. Shared with
fixed links.
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Other examples of sharing between satellite fixed links and point and multi-point
terrestrial services occur in the 28 GHz band (27.5 to 29.5 GHz). Parts of this band8

are currently licensed for broadband fixed wireless access (BFWA) use, in the UK.
Some of the space services in this band, such as 42.5 - 43.5 GHz, which is also
shared with radioastronomy, involve Earth to space transmissions, which would be
licensed rather than subject to RSA. However, following decisions at WRC 2000,
the band 40.5 - 42.5 GHz has been given a satellite space to Earth allocation. 

3 VSAT Network Operators

This satellite service involves a two-way link hence a transmit licence is required.
At present the application form RA 363 is used to notify the terminal details. In
future, RSA could be applied for by the network operator on behalf of the end user.
In this way, Ofcom would obtain a database of VSAT terminals and their operating
frequencies. Operating bands for the downlink (space to Earth) side are:

• Ku band (10 to 14 GHz)

• 10.7 to 11.7 GHz shared with fixed satellite (including space to Earth links) and
fixed links. 

• DBS TV band 11.7 to 12.5 GHz shared with DBS TV only;

• 12.5 to 12.75 GHz (shared with fixed satellite only with space to Earth links);

• 17.7 to 19.7 GHz (possibly shared with fixed links);

• 19.7 to 20.2 GHz (shared only with mobile satellite);

• 39.5 to 40.5 GHz (shared with BFWA and fixed links);

• C band (3.6 to 4.2 GHz shared with fixed links)

At present, the concern is to prevent the transmit side of the terminal from
interfering with other services hence the need to perform co-ordination when each
new terminal is first registered. RSA will, however, be concerned with defining the
electromagnetic environment for reception by the terminal. This will probably
define the interference in terms of the thermal noise floor and the C/N ratio required
for the correct operation of the satellite link, normally with QPSK low order
modulation. Typically, the interference will be defined as being x dB below the
thermal noise floor.

8 28.0525 - 28.445 GHz paired with 29.0605 - 29.4525 GHz.
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4 Services in broadcasting satellite spectrum 

The band 11.7 to 12.5 GHz is used for digital satellite TV reception in the UK and
Europe. It is shared with radio cameras, remote cameras and temporary terrestrial
point-to-point links in the bands 11.74 to 11.98 GHz and 12.2 to 12.5 GHz although
these other uses are under review. Adjacent bands are also used for DBS reception.

The band 21.4 to 22 GHz has been allocated for delivery of high definition
television (HDTV) by satellite. 

52 GHz band (51.4 to 52.6 GHz) is shared with mobile services and fixed links.

55 GHz band (55.78 to 57 GHz) used for space research and mobile use and also
shared with fixed links.

Other bands and services are listed below:

• 1.5 GHz band proposed for satellite (and terrestrial) digital audio broadcasting
(SDAB and TDAB) in Europe but not yet in the UK. Fixed links in band being
phased out by 2007.

• Spectrum at 2.5 GHz allocated for UMTS satellite to mobile applications. 
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Illustrative example of RSA for receive-only large antenna satellite Earth stations in
the 4 GHz band (3.6 to 4.2 GHz)

1.1 The RSA would set out the planning assumptions and criteria used by Ofcom as
indicative of the levels of emissions from other services that may be expected to
impinge on receivers in the band in question. It would not be a guarantee of
reception quality because that will depend on various factors, such as the technical
characteristics of the receiving station equipment. However, it would indicate the
level of undesired signals that would be likely to be received by the station and the
planning assumptions that would be used by Ofcom in authorising spectrum use on
neighbouring frequencies and in adjacent geographical areas in an effort to avoid or
minimise interference to a receiver of adequate technical specification, installation
and performance.

1.2 The RSA would state the maximum specified level of interference power to be
expected in dBW in the reference bandwidth of the receive system. This would be
the reference level employed by Ofcom in planning spectrum use and should not
normally be exceeded if other transmitters comply with the conditions of their
licences or exemptions.

1.3 Ofcom would use best endeavours to enforce these levels and ensure that
interference complaints were investigated and resolved.

1.4 The 4 GHz band is shared with point to point and point to multipoint fixed links for
most of the band. Although it would not be compulsory to have RSA for a receive
Earth station, RSA would allow it to be co-ordinated with existing and future links
in this band and facilitate co-existence of Earth stations and fixed links. This
recognition would be in addition to the calculations performed for Earth station co-
ordination distances as defined in Radio Regulations Appendix S7. These co-
ordination distances do not define an exclusion zone around any Earth station nor
is it certain that interference will occur if a terrestrial radio service shares the same
frequency band within the co-ordination zone. Co-ordination would be based on
ITU-R Recommendations P 452 and P 620.

2 Recognition details, assumptions and criteria

2.1 Ofcom would endeavour to ensure that the maximum level of received interference
signal at the registered Earth station will be as defined in ITU-R Radio Regulations
Appendix S7 section 2.3.1 equation 3. This is the thermal noise floor at the effective
noise temperature of the receiver and antenna with corrections for long-term
interference power, the type of interference and its effects with respect to noise.
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2.2 The calculations to predict this level of interference from co-channel sources would
use the ITU-R Recommendation P 452-7 methods with a terrain database. This
recommendation would allow the propagation loss from a remote co-channel UK
terrestrial transmitter to be predicted for the desired percentage time outage. From
this propagation loss, the interference level would be calculated using the gains of
the interfering terrestrial transmitter and the Earth station receiver in the horizon
direction from Earth station to the interference source. This is described in section
2.2 of ITU-R Radio Regulations Appendix S7. The directional gain of the Earth
station antenna would be computed from the actual radiation pattern envelope data
given in the registration details or from ITU-R Recommendation S465-5 , S580-5
or Annex II to ITU-R Radio Regulations Appendix S7 section 4 or any other
specification as defined by the user. The interfering transmit antenna data would be
derived from the Ofcom’s database.

2.3 Due allowance would be made for the relative bandwidths of the interfering source
and the user specified Earth station bandwidth.

3 References

3.1 ITU-R Radio Regulations Appendix S7 “Method for the determination of the co-
ordination area around an Earth station in frequency bands between 1 GHz and 40
GHz shared between space and terrestrial radiocommunications services.”

3.2 ITU-R Recommendation P 452-7 “Predication procedure for the evaluation of
microwave interference between stations on the surface of the Earth at frequencies
above about 0.7 GHz.”

3.3 ITU-R Recommendation P 620-4 “Propagation data required for the evaluation of
co-ordination distances in the frequency range 100 MHz to 105 GHz.”

3.4 ITU-R Recommendation S 465-5 “Reference Earth station radiation pattern for use
in co-ordination and interference assessment in the frequency range from 2 to about
30 GHz.”

3.5 ITU-R Recommendation S 580-5 “Radiation diagrams for use as design objectives
for antennas of Earth station operating with geostationary satellites.” 
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Illustrative example of RSA for VSAT mobile-satellite service

Performance objectives

In order to describe the overall performance, three elements would be addressed:

• the threshold(s) of required base band signal quality (e.g. bit error ratio (BER) for
digital channels) for each downlink;

• the radio path temporal availability (ITU-R M.828) associated with each signal quality
threshold (i.e. a percentage of time for which each performance threshold is to be met);

• special design and operating conditions associated with each performance threshold
and availability. These would include: spatial availability which reflects the intended
operating environment for which temporal availability applies, as specified by
parameters such as minimum elevation angles and antenna polarisation loss; multipath
characteristics; operational needs (e.g. relatively high availability for dedicated
signalling channels); and equipment parameters (e.g. mobile Earth station antenna
characteristics) that should be specially considered in a performance analysis.

Recognition details, assumptions and criteria

Satellite network designed to meet performance objectives of 99% of the time at the
satellite edge of coverage.

Bit error ratio (BER) for voice communications no worse than 10-3 for more than 0.1%
of the time on a daily basis at locations where the satellite elevation look angles are greater
than 5° above horizontal.

BER for packet mode data communications no worse than 10-5 for more than 0.1% of the
time where the satellite elevation look angles are greater than 5° above horizontal. 

Total interference power level in a digital channel not exceeding 20% of the total noise
power at the input to the demodulator which would give rise to the bit-error ratio
performance objectives.

Maximum permissible single entry level of interference power in any such digital channel
not exceeding 6% of the total noise power at the input to the demodulator which would
meet the bit error ratio performance objectives.

NOTE – The maximum level of interference noise power would be calculated on the basis
of the reference antenna radiation pattern for the applicable type of receiving mobile Earth
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station (if available), except when the actual antenna radiation pattern was known and
gave lower interference noise power value, in which case the actual antenna radiation
pattern would be used. 

Interference Analysis

Interference effects between a GSO/MSS system and a terrestrial service can be evaluated
by following a methodology of computing the (C/I) in the occupied bandwidth (OBW) of
the wanted carrier. The expression for available (C/I) can generally be written as follows:

(C/I) = (EIRP differential) + (BWF) +
(path and random loss differential) + (MES antenna discrimination)

Where BWF is the band width factor (BWF) accounting for the differences in the
spectrum occupancy of two carriers.

Relevant ITU-R recommendations

ITU-R M.828
ITU-R M.1037
ITU-R M.1183
ITU-R M.1228

Other relevant standards

ETSI standards, 
UK IR 2016
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Bands allocated to the mobile-satellite service within UK territory.

Allocation to United Kingdom Services Comments

1525-1530 MHz Civil fixed links. 
SPACE OPERATION (s—>E) ECTRA / DEC (99) 01 applies.
FIXED
MOBILE-SATELLITE (s—>E)
Earth Exploration -Satellite
Mobile (except aeronautical mobile)
S5.341, S5.351, S5.354

1530-1535 MHz Some fixed links.
MOBILE-SATELLITE (s—>E) S5.353A applies to priority for GMDSS 
SPACE OPERATION (s—>E) safety communications.
Earth Exploration Satellite
Fixed
Mobile (except aeronautical mobile)
S5.341, S5.351, S5.353A, S5.354

1535-1544 MHz TBR 44 + TBR 26353A applies and 
MOBILE-SATELLITE (s—>E) S5.357A applies to priority for 
S5.341, S5.351, S5.353A, S5.354 AMS(R)S safety communications.

1544-1545 MHz Mobile-Satellite distress and safety 
MOBILE-SATELLITE (s—>E) communications – S5.356 refers.
S5.341, S5.354, S5.355, S5.356

1545-1555 MHz Public correspondence with aircraft via 
MOBILE-SATELLITE (s—>E) satellite may use this band (paired with 
S5.341, S5.351, S5.354, S5.355, S5.357, 1646.5-1656.5 MHz); S5.358 refers.
S5.358, S5.359

1555-1559 MHz
MOBILE-SATELLITE (s—>E)
S5.341, S5.351, S5.354, S5.355, S5.359

Known shared assignments

Fixed services operate within the band 1525 - 1530 MHz. The UK no longer assigns fixed
links within the stated band and the strategy is to remove all links by 2007.
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Illustrative example of RSA for broadcasting and other services

1 Performance objective to be secured by RSA 

Satisfactory reception by receivers meeting appropriate technical standards9 of
broadcasting , data-casting, multi-media and inter-active services, co-ordinated and
delivered over the ITU-R Planned Bands for Broadcast Satellite Service (BSS) for
Region 1 and within UK and the Channel Islands.

2 Recognition Details, Assumptions and Criteria 

Satellite geostationary arc segment relevant to UK fully populated to appropriate
ITU-R regulation.

Number of non-geostationary satellites sharing the UK spectrum maximum
permitted under ITU-R Radio Regulations.

1 Receiving installation including the antenna conforms with the following
criteria and as prescribed in ITU Radio Regulations Edition 2001 for the radio
spectrum Band 11.7 GHz to 12.5 GHz for Broadcasting Satellite Service
(BSS) in ITU-R Region 1.

2 Receiving antenna conforms with the ITU-R specification appropriate to [the
grade of service specified e.g. 60 cm for domestic, 80 cm community, 180 cm
cable head-end, reference pattern Recommendation ITU-R BO 1213.

3 Receiving apparatus CE marked and fully compliant with applicable
European EMC and safety directives. 

4 Performance of receiving installation adequate for delivery of planned service
in spectrum with noise floor degraded by interference from:

4.1 a specified maximum of NGSO satellites (three, say) sharing the BSS
spectrum with fixed hard limits of power flux density (pfd) as specified
in appropriate ITU-R standard;

4.2 GSO service arc over UK fully populated with the BSS satellites at 3
degree intervals;

4.3 adjacent band spectrum sharing services;

4.4 upper and lower guard bands of BSS spectrum; 

9 For example, BSS receiving requirements as laid down for Region 1 in ITU-R Radio Regulations APS30 with technical
parameters that provide adequate interference protection, noise immunity, signal overload characteristics, and compatibility
with other services sharing UK radio spectrum.
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4.5 any acceptable degradation negotiated by UK under ITU-R co-
ordination procedures conducted in accordance with Radio Regulations
and bi-lateral or international negotiations with other Administrations.

5 Receiving site co-ordinated if appropriate in conformity with the applicable
Radio Regulations and corresponding mitigation techniques.

6 Transmissions received co-ordinated under ITU-R Appendix30/ 30A
regulations, in compliance of Service Area Coverage for UK as filed at ITU,
and UK Broadcasting Act if applicable.



36

ANNEX F

ANNEX F

Illustrative calculation of administrative incentive pricing fees for RSA

These figures are purely illustrative but are included to give some indication of the broad
level of annual fees that might be charged for RSA under a system of administrative
incentive pricing. They have been compiled on the basis of current charges for terrestrial
fixed links spectrum. Please note that these fees, like those for other services subject to
administrative incentive pricing, are subject to review in the light of the Government’s
response to the independent review of spectrum management. If they were changed as a
result, this would have a knock-on effect on fees for RSA.

Before fees were set for RSA, there would be extensive consultation about the need for
fees to be set above cost recovery, the precise methodology to be used, the valuation of the
spectrum and the ‘modifiers’ that would be used to convert spectrum valuation to licence
fees – as well as on the phasing in of charging. For example, a band or location that was
congested could be expected to attract a higher fee than one where there was no
congestion; and fees would be adjusted pro rata for geographical coverage and bandwidth.

Fees would be no higher than justified by spectrum management considerations, in line
with the requirements of section 2 of the Wireless Telegraphy Act 1998.

Illustrative Fee Levels for RSA

Licence Class Geographical Type of spectrum Bandwidth Illustrative fee
coverage (exclusive/shared)

VSAT (single Local: nominal Exclusive 30 MHz £175
terminal that 0.5 sq km fixed satellite
is part of a 
network)

Large Earth National: all UK Exclusive 30 MHz £80,000
station fixed satellite

Large Earth National: all UK Shared with 30 MHz £160,000
station terrestrial fixed 

links


