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Section 1

Executive summary

1.1

1.2

1.3

1.4

15

UK Broadband Limited (‘UK Broadband’) has submitted a request to Ofcom to vary
its Wireless Telegraphy Public Fixed Wireless Operator 3.5 GHz* licence (‘3.5 GHz
licence’) in two ways:

¢ to allow technology and application neutrality; and
e toincrease the permitted power limits.
This document assesses UK Broadband’s request and in doing so

e provides background information on the 3.5 GHz band and UK Broadband’s
licence;

e sets out Ofcom’s statutory and policy framework;

o considers the engineering effects of increased power levels, including the
potential for interference to other users; and

¢ considers UK Broadband's request in the light of Ofcom’s statutory and other
legal duties.

The main points of Ofcom’s assessment are:
¢ UK Broadband's licence does not limit the technologies it may use;

o there appears to be no reason for Ofcom to refuse the variation of UK
Broadband'’s licence to remove the limitation to fixed applications;

e on power limits, Ofcom’s conclusion is that there appear to be no reasons for it to
refuse to increase the maximum in-band power level to +29 dBW/MHz for all
stations except mobile terminals, which should have a maximum in-band power
limit of -5 dBW/MHz; and

e Ofcom considers that it is not appropriate at this time to consider varying the out
of block emission limits in UK Broadband’s licence, because of the current
uncertainty regarding equipment standards and the impact ongoing work within
CEPT on the WAPECS Mandate could have on the technical regulatory
environment for the 3.5 GHz band.

Ofcom’s initial view is that the variation should be made as soon as practicable,
subject to the outcome of this consultation.

Ofcom wishes to make clear that it has not reached a decision on these matters and
is seeking stakeholders’ views on UK Broadband’s request. It will carefully consider
any arguments and comments made in response to this consultation before reaching
a final decision.

! While the original award was called the “3.4GHz Public Fixed Wireless Access Auction”, the majority
of the frequency range lies within, or close to, the 3.5 GHz band. To avoid future confusion, Ofcom
hereafter refers to this as “the 3.5 GHz band”.
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1.6

Ofcom is asking stakeholders to consider the following question when responding to
this consultation:

Do you agree that the case for making changes requested by UK Broadband to its
licence has been made? If not, why would it not be appropriate to vary UK
Broadband’s Wireless Telegraphy Public Fixed Wireless Access Operator Licence by
(i) allowing application neutrality and (ii) increasing the permitted maximum in-band
EIRP, and why would it not be appropriate to vary the licence as soon as
practicable?
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Introduction

2.1 This document consults on Ofcom’s consideration of an application from UK
Broadband to vary its 3.5 GHz licence. UK Broadband submitted a request to Ofcom
on 6 March 2007 to vary its licence in two ways:

to allow technology and application neutrality; and

to increase the allowed power levels.

2.2 The documents comprising UK Broadband’s application are at Annex 8.

Ofcom’s approach to spectrum management

2.3 Ofcom’s general approach to spectrum management has been set out in a number of
documents, including:

the Spectrum Framework Review consultation document published in November
2004 (‘SFR’) and Statement published in June 2005 (‘SFR Statement’)?

the Spectrum Trading consultation document published in November 2003
(‘Trading Consultation Document’) and Statement published in August 2004
(‘Trading Statement”?; and

the Spectrum Liberalisation consultation document published in September 2004
(‘Liberalisation Consultation Document’) and Statement published in January
2005 (‘Liberalisation Statement’)*.

Implementation of Ofcom’s liberalisation policy

2.4 Ofcom is implementing its policy of liberalisation in the following ways:

publishing a list of specific licence variations that are considered to be intrinsically
unproblematic and to which Ofcom would therefore normally expect to be able to
agree;

varying individual licences following requests for change of use from licensees;

varying some entire classes of existing licences to make them less usage and
technology specific;

publishing guidance for licensees about the levels of interference which they
might tolerate and which will be a key criterion in deciding whether or not to allow
the removal or reduction of restrictions.

2 http://www.ofcom.org.uk/consult/condocs/sfr

3 http://www.ofcom.org.uk/consult/condocs/spec_trad/

* http://www.ofcom.org.uk/consult/condocs/liberalisation
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2.5 In its Spectrum Liberalisation Guidance Notes® Ofcom provided information on the
procedures for reducing or removing licence restrictions on spectrum use. Ofcom
said that some requests for complex or novel variations might require detailed
analysis, consultation with third parties and international co-ordination. In some
cases Ofcom may find that liberalisation raises concerns about efficiency and
competition that need to be addressed through regulatory intervention. One such
case may be the liberalisation of 2G spectrum licences; Ofcom is planning to consult
on this case in forthcoming months.

Matters covered in this document
2.6 This document is structured as follows:

e Section 2 sets out background on the 3.5 GHz band and the UK Broadband
licence, statements that the Radiocommunications Agency made in 2003 at the
time of the auction of 3.5 GHz licences about the applications that the licences
permitted and Ofcom’s consideration in the Spectrum Framework Review:
Implementation Plan of the removal of restrictions from UK Broadband'’s licence.

e Section 3 sets out Ofcom’s statutory duties and explains Ofcom’s approach to
spectrum liberalisation and the variation of licences.

e Section 4 sets out Ofcom’s assessment of the potential for interference from
increasing the maximum permissible power level in UK Broadband’s licence and
explains why at this stage Ofcom does not consider it appropriate to vary the out
of block emission limits in the licence.

e Section 5 sets out Ofcom’s assessment against its statutory and other legal
duties of the variation of UK Broadband’s licence to make it application neutral
and to permit a higher in-band power level.

e The annexes include a copy of UK Broadband’s licence, including the proposed
changes to it if the variation is made, an impact assessment and a copy of UK
Broadband'’s application.

® http://www.ofcom.org.uk/radiocommes/ifi/trading/libquide/
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Section 3

Background information on the 3.5 GHz
band and UK Broadband'’s licence

3.1

This section describes the regulatory position on the 3.5 GHz band (3.4-3.6 GHz),
part of which UK Broadband is licensed to use, the main features of UK Broadband’s
licence, statements that the Radiocommunications Agency (RA) made about the
scope of the licence at the time of the 2003 auction of licences in the band and
Ofcom’s consideration in its Spectrum Framework Review: Implementation Plan of
the removal of some restrictions from the licence.

3.5 GHz band - international and UK regulatory position

3.2

3.3

3.4

In ITU Region 1, which includes Europe, the frequency bands 3400-3600 MHz and
3600-3800 MHz are allocated to the fixed service and to the fixed-satellite service
(space-to-Earth) on a primary basis and to the mobile service on a secondary basis.
The revised European Common Allocation Table (ECA), which was agreed at the
May 2007 meeting of ECC Working Group Frequency Management (WG FM), shows
that the frequency band 3400-3800 MHz is also allocated on a primary basis to the
mobile service. The ECA, as revised, indicates that the major co-primary use of the
3.5 GHz band is for broadband wireless access (BWA) and co-ordinated programme
making and special events applications for occasional use. In 1998 the 3.5 GHz band
was identified as a preferred frequency band for fixed wireless access (see
ERC/REC13-04 and ERC/REC14-03)°.

In March 2007 the Electronic Communications Committee adopted a Decision
(ECC/DEC/(07)02") that designated for BWA deployment the spectrum within the
band 3400-3600 MHz and/or 3600-3800 MHz, subject to market demand and with
due consideration of other services deployed in these bands. The Decision says that
administrations shall consider allowing flexible usage modes within authorised BWA
deployments in these frequency bands, taking into account the considerations in the
Annex to the Decision. ‘Flexible usage modes’ means licence conditions that allow
the deployment of various types of terminal stations — fixed, nomadic or mobile.

The 3.4-3.8 GHz band is one of those being considered within the European Union’s
WAPECS (Wireless Access Policy for Electronic Communications Services) project.
WAPECS is a proposed framework for the provision of electronic communications
services within a set of frequency bands to be identified and agreed between
European Union Member States for communications services that may be offered on
a technology and service neutral basis, provided that certain technical requirements
to avoid interference are met. In July 2006 the European Commission issued a
mandate to CEPT to develop least restrictive technical conditions for the relevant
bands and to report by 29 July 2007.

® http://www.ero.dk/documentation/docs/doc98/official/Word/REC1304E.DOC:

http://www.ero.dk/documentation/docs/doc98/official/Word/REC1403E.DOC

" ECC Decision of 30 March 2007 on availability of frequency bands between 3400-3800 MHz for the
harmonised implementation of Broadband Wireless Access systems (BWA)(ECC/DEC/(07)02) see
http://www.ero.dk/documentation/docs/doc98/official/Word/ ECCDEC0702.DOC?frames=0
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3.5 The 3.5 GHz (3.4-3.6 GHz) band is allocated in the UK to the Ministry of Defence
(MOD). By agreement with MOD in 2001, the Radiocommunications Agency (RA)
took over management of the 2x20 MHz of spectrum within the band that it planned
to authorise for fixed wireless access for a period of 15 years from the
commencement of licences. Ofcom anticipates that MOD will consider a request for
modification to the position so that the licences are no longer restricted to fixed
wireless access.

3.6 Parts of the band are also used by the Home Office and for Electronic News
Gathering (ENG), Outside Broadcasts (OB) and programme making and special
events (PMSE) managed by JFMG Ltd . The band plan is shown below.

3.4 - 3.6GHz Band Plan

Ministry of Defence managed band
RADIOLOCATION

PMSE PMSE HOME PMSE PMSE PMSE PMSE FWA
ENG/OB | ENG/OB OFFICE ENG/OB ENG'OE ENGOB ENG/OB [Upper]
20 VHz | 20 MH:z HELI-TELE 20 MHz 20 VHz 20 MHz 20 VHz 20 MHz
33 MHz
3400 3420 3440 3442 3473 3480 3500 3520 35840 35860 35880 3600

Frequencies in MHz
UK Broadband’s licence

3.7 RA auctioned 15 regional 3.5 GHz Public Fixed Wireless Access Operator licences in
June 2003 (the ‘2003 auction’). The 15 regions together comprised the whole of the
UK. Following the auction Pound Radio was awarded on 17 July 2003 a licence for
13 of the regions. Shortly afterwards this company changed its name to UK
Broadband. It also purchased the companies that had won the other two licences.
The licences authorise UK Broadband to operate radio equipment in the frequency
ranges 3480-3500 MHz and 3580-3600 MHz.

3.8 In December 2006 UK Broadband asked Ofcom to vary its three licences so that all
15 regions were covered by a single licence. On 19 March 2007 Ofcom agreed to the
replacement of these three licences with a single UK licence and subsequently
issued a revised licence. Apart from some updating of the licence, for example to
reflect the replacement of the Wireless Telegraphy Act 1949 by the Wireless
Telegraphy Act 2006, the licence conditions are effectively identical to those in the
licences granted in July 2003.

3.9 UK Broadband'’s licence authorises the establishment, installation and use of Public
Fixed Wireless Access transceivers. The end user terminals included in this term are
limited to customer premises equipment. The licence also stipulates a maximum eirp
of +14 dBW/MHz, though the Interface Requirement (IR 2015) with which the
licensed equipment must comply says that +21 dBW/MHz may be considered on a
case-by-case basis (e.g. for backhaul purposes using narrow beam antennas). The
licence does not impose any limitation on the technology that UK Broadband may
use.
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The licence is for an initial term of five years renewable at five year intervals up to a
maximum 15 years. UK Broadband has recently informed Ofcom that it wants to
exercise its option to extend the term for the second five year period from July 2008.
The licence fee payable for each five year licence term is £6.955 m.

A copy of UK Broadband'’s current licence is at Annex 7.

Radiocommunications Agency statements made before the 2003 auction

3.12

Before the 2003 auction RA made a number of public statements that are relevant to
the variation of the licences awarded following the auction and to the usage
restrictions in the licences. These were contained in the information memorandum
(IM) on the award, which was published in March 2003 and in response to questions
put to RA.

Statement in the IM about licence variation

3.13

Paragraph 2.2.3 of the IM covers variation and revocation. It says:

‘The circumstances under which a WT Act Licence may be varied or revoked are set
out in paragraph 4 of the template WT Act Licence in Appendix I. Where the
Secretary of State proposes to vary or revoke a WT Act Licence, she must follow the
procedure in the WT Acts. She must give notice to the licensee, stating the reasons
for the proposed variation or revocation, and must allow representations to be made
for a period of at least 28 days.’

The template Licence also states that it may be varied at the request of, or with the
consent of, the Licensee.

The IM can be found at
http://www.ofcom.org.uk/static/archive/spectrumauctions/pfwa/index.htm

Responses to questions: Public statements at the time of the auction

3.14

There were two questions put to RA that are relevant:

54. Mobile services — could the spectrum licences be used for the provision of
mobile services to persons travelling on public transport?

RA's response was - The UK has allocated the bands 3480-3500/3580-3600 MHz on
a primary basis to fixed services for fixed wireless access.

Fixed services are defined as “a radiocommunication service between two specified
fixed points” (International Telecommunication Union Radio Regulations Article
RR1.20).

The provision of services to persons travelling on public transport would be defined
as a mobile service, that is “a radiocommunication service between mobile and land
stations, or between mobile stations” (International Telecommunication Union Radio
Regulations Article RR1.24). Mobile stations are defined as “a station in the mobile
service intended to be used while in motion or during halts at unspecified points”
(International Telecommunication Union Radio Regulations Article RR1.68). A land
station is defined as “a station in the mobile service not intended to be used while in


http://www.ofcom.org.uk/static/archive/spectrumauctions/pfwa/index.htm
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3.15

motion” (International Telecommunication Union Radio Regulations Article RR1.69).

UK use of the bands 3480-3500/3580-3600 MHz for the purpose of providing
services to persons travelling on public transport would as a consequence not be
permitted in the UK.

73 Will government limit power levels from stations?

RA’s response was - Operators will be expected to comply with the power limits as
set out in the UK interface requirements IR 2015 and any additional limitations
specified in the FWA licences. Additional guidance will be provided for the purpose of
inter-operator co-ordination.

All frequently asked questions can be found at
http://www.ofcom.org.uk/static/archive/ra/topics/pfwa/3-
4ghz/docs/3 4ghzganda30may2003.doc

Ofcom'’s consideration of the removal of restrictions from UK Broadband’s
licence in the Spectrum Framework Review: Implementation Plan

3.16

3.17

3.18

In the Spectrum Framework Review: Implementation Plan (SFR:IP)®, published on
13 January 2005, Ofcom consulted on proposals to apply Ofcom’s approach to
spectrum management to a wide range of bands. It set out Ofcom’s thinking at the
time on removing restrictions on the use of spectrum for mobile services. This
covered, among other things, the considerations that might be relevant to the
removal of restrictions from UK Broadband’s licence that limit it to offering only fixed
services. Ofcom said (paragraph 8.18-8.28) that, in relation to the removal of
restrictions from the UK Broadband licences, it would welcome views on two
separate considerations:

o the wider arguments in favour of spectrum liberalisation - efficient spectrum use
and the promotion of competition - in principle were as relevant to these licences
as to any other spectrum; and

o the fact that the licences were recently auctioned on the basis that the spectrum
was for fixed services.

Ofcom said that one way of resolving these conflicting considerations might be to
allow a suitable period of time to elapse before removing restrictions from the
licences. This was a question that had wider relevance to other auctioned licences.
What was a suitable period would depend on the significance of the licence
variations, in the light of all relevant considerations. Ofcom suggested that one
possibility might be to look towards the removal of usage restrictions from 2007. This
would be three or four years after the auction, arguably sufficient time for any effects
to have dissipated. It would also align with proposals on 2G and 3G and support the
wider aim of an orderly transition from one spectrum management regime to another.

The questions that Ofcom posed were:
e whether it might be appropriate to allow a period of time to elapse following an

auction before extending liberalisation to auctioned licences, both in general and
with reference to particular auctioned licences such as 3.5 GHz; and,

8 http://www.ofcom.org.uk/consult/condocs/sfrip/sfip/

10
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e if so, what would be the appropriate time before removing restrictions from the
3.5 GHz licences.
Responses to SFR: IP
3.19 Ofcom received 13 non-confidential responses that commented on these questions.®

They are summarised in the table in Annex 6, which also sets out Ofcom’s position
on the issues raised in the responses.

® http://www.ofcom.org.uk/consult/condocs/sfrip/sfip/responses/

11
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Section 4

Ofcom’s duties and functions and
spectrum liberalisation

4.1

4.2

This section provides a brief overview of the main UK and European legislative
provisions relevant to wireless telegraphy licensing and to the requested variation. It
does not provide a comprehensive statement of all legal provisions which may be
relevant to Ofcom’s functions and to wireless telegraphy licensing.

This section also explains Ofcom’s approach to spectrum liberalisation.

Ofcom’s general duties

4.3

12

Section 3 of the Communications Act 2003 (the ‘2003 Act’) states the general duties
of Ofcom. Under section 3(1) it is the principal duty of Ofcom in carrying out its
functions:

a) to further the interests of citizens in relation to communications matters; and

b) to further the interests of consumers in relevant markets, where appropriate by
promoting competition.

In doing so, Ofcom is required to secure (under section 3(2)):

c) the optimal use for wireless telegraphy of the electro-magnetic spectrum;

d) the availability throughout the UK of a wide range of services;

e) the availability throughout the UK of a wide range of TV and radio services which
(taken as a whole) are both of high quality and calculated to appeal to a variety of

tastes and interests;

f) the maintenance of a sufficient plurality of providers of different television and
radio services;

g) the application in the case of all television and radio services of standards that
provide adequate protection to members of the public from the inclusion of
offensive and harmful material, unfair treatment in programmes and unwarranted
infringement of privacy;
and to have regard to certain matters which include:

e principles of better regulation (section 3(3));

o the desirability of promoting competition (section 3(4)(b));

o the desirability of encouraging investment and innovation (section 3(4)(d));

o the desirability of encouraging availability and use of broadband services
throughout the UK (section 3(4)(e));
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o the different needs and interests of persons in different parts of the UK (section

3(4)(1)).

The management of the UK radio spectrum is governed by the European
Communications Directives, which aims to harmonise the regulation of electronic
communications networks and services throughout the European Union. Section 4 of
the 2003 Act requires Ofcom when carrying out its spectrum functions to act in
accordance with the “six community requirements” set out in that section when
managing the wireless spectrum in the UK:

a) The requirement to promote competition (section 4(3));

b) The requirement to secure that Ofcom'’s activities contribute to the development
of the European internal market (section 4(4));

c) The requirement to promote the interests of all persons who are citizens of the
European Union (section 4(5));

d) The requirement to act in a technology neutral way (section 4(6));

e) The requirement to encourage to such extent as appropriate the provision of
network access and service interoperability (section 4(7)); and

f) The requirement to encourage such compliance with international standards as is
necessary for (a) facilitating service interoperability; and (b) securing freedom of
choice for the customers of communications providers (sections 4(9) and (10)).

Ofcom’s duties when carrying out spectrum functions

4.5

4.6

In carrying out its spectrum functions it is the duty of Ofcom (under section 3 of the
Wireless Telegraphy Act 2006 (the ‘2006 Act’) to have regard in particular to:

a) the extent to which the spectrum is available for use or further use, for wireless
telegraphy;

b) the demand for use of that spectrum for wireless telegraphy; and

c) the demand that is likely to arise in future for the use of that spectrum for wireless
telegraphy.

It is also the duty of Ofcom to have regard, in particular, to the desirability of
promoting:

d) the efficient management and use of the spectrum for wireless telegraphy;

e) the economic and other benefits that may arise from the use of wireless
telegraphy;

f) the development of innovative services; and
g) competition in the provision of electronic communications services.
Where it appears to Ofcom that any of its duties in section 3 of the 2006 Act conflict

with one or more of its general duties under sections 3 to 6 of the 2003 Act, priority
must be given to its duties under the 2003 Act.

13
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Ofcom’s spectrum functions

4.7

4.8

4.9

Ofcom’s powers to carry out these functions are set out in the 2006 Act. In summary
Ofcom has the following powers:

e Section 8(1) of the 2006 Act gives Ofcom the power to grant licences to establish
or use a wireless telegraphy station and to install or use wireless telegraphy
apparatus. Ofcom has a general discretion under this provision to decide how to
award a licence, including for example whether to use an auction mechanism
(provisions in respect of which are set out in section 14 of the Act);

e Section 9 of the 2006 Act gives Ofcom the power to grant wireless telegraphy
licences subject to such terms as Ofcom thinks fit.

e Schedule 1(6) of the 2006 Act gives Ofcom a general discretion to revoke or vary
any wireless telegraphy licences by serving a notice in writing on the licence
holder or by way of general notice to licensees in a class.

Ofcom has duty (set out section 9(7) of the 2006 Act which reflects Article 6 of the
EU Authorisation Directive 2002/20/EC) to ensure that wireless telegraphy licence
conditions are objectively justified in relation to networks and services to which they
relate, non-discriminatory, proportionate and transparent. Ofcom considers that this
obligation is ongoing and must be assessed against market circumstances and the
state of technology development at the time.

Ofcom therefore has broad discretion under Schedule 1(6) of the Wireless
Telegraphy Act 2006 to agree to vary licences but legal rules operate to limit that
discretion. These legal rules include the following, in summary.

e UK obligations under European law or international agreements where use of
spectrum has been harmonised: Ofcom will not agree to remove restrictions from
licences or other changes that would conflict with the UK’s obligations under
international law. This includes changes in use or technology that would
contravene binding Community measures, such as directives or harmonisation
measures adopted under the Radio Spectrum Decision (676/2002/EC) and ITU
Radio Regulations.

e Ofcom must comply with any direction from the Secretary of State under section
5 of the Communications Act 2003 and section 5 of the 2006 Act.

e Ofcom must act in accordance with its statutory duties, including the duty to
ensure optimal use of the spectrum, the duty mentioned in paragraph 4.7 and
obligations under the European Authorisation Directive (2002/20/EC).

o General legal principles, which include the duties to act reasonably and rationally
when making decisions and to take account of legitimate expectations.

Spectrum liberalisation

4.10

14

The radio spectrum is a finite resource of considerable economic and social value.
Ofcom where possible is moving to market-based mechanismes, including trading and
liberalisation, that empower spectrum users to take more decisions on spectrum.
Ofcom believes that this is likely to lead to optimal use of the radio spectrum.
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Liberalisation, the removal or reduction of restrictions in licences, is central to this
approach to spectrum management. Together with incentive pricing, auctions and
spectrum trading, it makes spectrum available on a more flexible and dynamic basis
for new wireless applications. It is also consistent with Ofcom’s aim to deregulate or
simplify regulation wherever possible.

The Liberalisation Consultation Document made clear that Ofcom has no intention of
allowing an interference free-for-all to develop and would continue to investigate and
resolve interference, although users would be expected to assume greater
responsibility for planning their use of spectrum in accordance with the enhanced
freedom that liberalisation would give them. The Document also explained the other
constraints within which liberalisation would operate, including the legal rules
described above that limit Ofcom’s discretion to vary licences.

In considering requests for the variation of individual licences the factors that Ofcom
will take into account include:

impact on spectrum users in adjacent bands;

e benefits for consumers and citizens;

e optimal spectrum use;

e impact on competition;

e objective justification for licence conditions; and

¢ legal considerations that limit Ofcom’s discretion to vary licence conditions.

15
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Section 5

UK Broadband’s licence variation request
and potential engineering effects

5.1

This section explains the licence variation that UK Broadband has requested, the
engineering effects that would follow from making the variation, including the
potential for interference to other users, and sets out Ofcom’s conclusions on the
engineering effects of increasing the power levels in UK Broadband’s licence.

UK Broadband’s request

5.2

5.3

54

5.5

5.6

UK Broadband’s 3.5 GHz licence authorises it to establish, install and use radio
transmitting and receiving stations and/or radio apparatus as described in the licence
schedule (the ‘Radio Equipment’). The schedule describes the Radio Equipment as
Public Fixed Wireless Access transceivers including Access Point Transceivers
(known as Hub Stations, Central Stations and Base Stations), Customer Premises
Equipment (known also as Terminal Stations) and Radio Relay Repeaters forming
part of the network. Such equipment is for transmission between fixed points, i.e. for
fixed applications.

The licence does not impose any limitation on the technology that the Licensee may
use.

Paragraph 7 of the licence schedule stipulates that the Licensee shall ensure that the
Radio Equipment conforms to a maximum EIRP limit of +14 dBW/MHz. Paragraph 9
stipulates that the out of block emission from the Radio Equipment shall conform to
the following:

Offset from edge of block | Maximum Permitted Radiated Level
0to 3.5 MHz - 43 dBW / MHz
Beyond 3.5 MHz - 56 dBW / MHz

UK Broadband has asked for its licence to be amended in two ways:
¢ to allow technology and application neutrality; and

e toincrease the allowed power levels to the EIRP limits specified by
ECC/DEC/(07)02. The Annex to this Decision says that the guidance given in
ECC Recommendation (04)05'° on technical conditions for implementation of
flexible usage models shall be considered.

A copy of UK Broadband’s variation request is at Annex 8.

As explained in paragraph 5.3, in fact the licence does not impose a limitation on
what technology the Licensee may use, and so it does not require amendment to
make it technology neutral. UK Broadband currently uses a broadband wireless
product based on the 3rd Generation standard TD-CDMA developed by the global

Ohttp://www.ero.dk/documentation/docs/doc98/official/Word/REC0405.DOC

16
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Third Generation Partnership Project. This has been a matter of choice for UK
Broadband and not dictated by the conditions in its licence. Its wish to switch to
WiMAX technology would not be constrained by its licence.

5.7

UK Broadband's licence would need amendment to make it application neutral. A

suitable amendment would mean that the licensee would not be restricted to
providing fixed applications only. In order to effect this amendment the Radio
Equipment described in the schedule would need to encompass any radio
transmitting and receiving stations and/or any radio apparatus.

5.8

The requested amendment to increase the power limits in the licence would affect

both the maximum permitted EIRP and the permissible out of block emissions. The
amended Licence would stipulate that the licensee would have to ensure that the
Radio Equipment conformed to a maximum EIRP limit as follows:

Maximum EIRP Limits

Station Type

Max EIRP spectral density
(dBW/MHz)

(Including tolerances and ATPC range, Note 1)

Central Station (CS) +29
(and Repeater Station(RS) down-
links)
Terminal Station (TS) outdoor +20
(and RS up-links)
TS (indoor) +12
Mobile -5

exceed 13 dBW, ITU RR S21.5 refers

Note 1: the total power delivered by a transmitter to the antenna of a station should not

5.9 The maximum EIRP shown above is higher than the +23 dBW/MHz for central
stations noted in Annex 2 of the ECC/REC 04-05. However, Ofcom considers that
this higher level would be appropriate in order to facilitate the deployment of adaptive
antennas, which is allowed for in note 2 of the Annex.

5.10

Also, the amended licence would stipulate that the out of block emission from the

Radio Equipment should conform to the following:

Out of Block Emissions

Station Type

Max EIRP spectral density
(dBW/MHz)

(Including tolerances and ATPC range, Note 1)

Central Station (CS)
(and Repeater Station(RS) down-

See Table 1 below
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links)
Terminal Station (TS) outdoor Compliance with limits within ETSI Harmonised
(and RS up-links) Standard EN 302 326-2
TS (indoor) Compliance with limits within ETSI Harmonised
Standard EN 302 326-2
Mobile Compliance with limits within ETSI Harmonised
Standard EN 302 326-2"*
Note 1: the total power delivered by a transmitter to the antenna of a station should not
exceed 13 dBW, ITU RR S21.5 refers

Table 1
Frequency offset CS Transmitter Output Power Density
Limits for out-of-block
(dBW/MHz)

Block Edge when moving out of block -36

+4 MHz of block edge =77

+7.0 MHz of block edge -89

Linear Interpolation Between Point

Engineering effects for UK Broadband of the requested licence amendments

5.11 The licence variations that UK Broadband has requested would allow it to operate in
a number of ways that are currently prevented by the conditions in its licence:

The variation of the description of authorised radio equipment would mean that
UK Broadband would not be limited to providing connections to fixed locations,
and in particular to customer premises. It could provide connections to portable or
mobile user terminals, as well as to fixed locations, anywhere within the UK.

The increased in-band EIRP limit would enable UK Broadband base stations to
serve portable or mobile terminals. In the absence of the higher permitted power
mobile and portable terminal equipment would not perform as well as traditional
FWA terminal equipment; the receivers are less sensitive and the antennas have
a lower performance. A higher power is heeded to deliver an acceptable level of
service.

The increased power limit would also reduce the number of base stations
required to serve a given number of customers within a given coverage area.

1t is acknowledged that EN 302 326-1,2,3 is for “Fixed Radio Systems; Multipoint Equipment &
Antennas”. In the absence of a directly applicable technical standard for mobile terminals the
requested use of an emission mask drawn from the same technical standard would be appropriate.
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Engineering effects for others

5.12

5.13

EIRP

5.14

5.15

5.16

5.17

Ofcom has said that it would not normally expect to grant a request to vary a licence
if the change would reduce the estimated spectrum quality of neighbouring
assignments below the spectrum quality benchmark based on current spectrum
planning assumptions. Ofcom has considered whether the variations to UK
Broadband’s licence described above would result in the unacceptable reduction in
the quality of spectrum use enjoyed by other authorised spectrum users.

The users who may be affected by the variation are those who are spectrally
adjacent to the spectrum licensed to UK Broadband, i.e. Programme Making and
Special Events (PMSE) users. PMSE is assigned spectrum in the frequency range
3500-3580 MHz, which falls between the two spectrum blocks assigned to UK
Broadband: there are no guard bands between these two users.

The considerations that lay behind setting the in-block EIRP at +14 dBW/MHz in the
licences awarded in the 2003 auction no longer apply. The considerations assumed
an environment with a number of different regional operators. This is no longer the
situation as UK Broadband’s licence covers all the relevant regions. The power level
requested is broadly in line with the limits that apply internationally to the base
stations of mobile networks. In the light of these points Ofcom considers that it would
be appropriate to increase to +29 dBW/MHz the maximum in-block EIRP in UK
Broadband'’s licence.

If UK Broadband’s licence were varied to allow the Licensee to establish, install and
use any radio transmitting and receiving stations and/or any radio apparatus, user
terminals would not have to be at fixed locations only; user terminals could be
portable or mobile. Such terminals would not be physically capable of delivering the
14 dBW/MHz EIRP figure for which UK Broadband is currently licensed, or of course
the higher figure that it has requested. ECC/DEC(07)02 gives indicative EIRP limits
for mobile stations that are 19 dB lower than the limit in UK Broadband’s licence.

Ofcom considers that if UK Broadband’s licence is varied it should stipulate two EIRP
limits: +29 dBW/MHz would be permitted for all stations except for mobile terminals;
the EIRP level for mobile terminals would reflect the figure in ECC/DEC(07)02 of -

5 dBW/MHz (+25 dBm/MHz).

Ofcom has considered whether increasing the maximum permitted EIRP could result
in an unacceptable level of receiver blocking*? cases between users in adjacent
spectrum. There are numerous factors that may contribute to the incidence of
blocking. The power level of the equipment being used is just one of these factors
and it is not necessarily the most significant. Other factors include an increase of
deployments by users within a spectrum block and the likelihood of deployments
being sited in close proximity. Ofcom considers that these are dependant on the
activities of both the potential source of blocking and the potential affected party.
Such factors are outside the scope of current licence conditions and largely
unpredictable. Blocking could, in fact, occur within the current limits of UK
Broadband’s licence. In considering whether there is likely to be an increased chance
of blocking occurring Ofcom has taken account of the probability that the lower EIRP
level for mobile terminals will offset the effects of the higher base station EIRP — the

12 Receiver blocking is the inability to receive a wanted signal on a receiver’s assigned frequency in
the presence of an unwanted interferer on a frequency other than that being received.
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aggregate position, broadly speaking, is likely to be unchanged. Ofcom considers,
therefore, that varying the in-band EIRP limits as described above in paragraph 5.16
would not create extra blocking effects for users in adjacent spectrum.

Block edge mask

5.18 WiMAX technology is currently seen as one of those most likely to be used for the
delivery of wireless broadband services in the 3.5 GHz band and Ofcom considers
that the benefits to be derived from the variation of UK Broadband’s licence, which
are examined in the next section of this document, will be increased if UK Broadband
is able to use this technology to its full advantage - and any other technology that it
may regard as being technically and commercially feasible. WiMAX profiles have
been published; they include vendor interoperability standards that are drawn from
the IEEE 802.16e technical standards®®. In contrast, the position on the 3.5 GHz
emission mask for WiMAX equipment is uncertain. There is currently no
internationally agreed position on the emission mask that should apply to 3.5 GHz
WIMAX equipment and agreement may not be reached for another year or so. When
a 3.5 GHz mask is agreed it is possible that it may not be entirely consistent with
ECC/REC 04-05 or ECC/DEC(07)02.

5.19 Another source of uncertainty arises from the fact that the 3.5 GHz band is currently
subject to a European Commission Mandate concerning the technical conditions that
would be applied to WAPECS* systems. The purpose of this mandate is to
contribute to putting into practice the concept of flexibility as advocated in the Opinion
of the RSPG on Wireless Access Palicy for Electronic Communications Services
(WAPECS), by developing least restrictive technical conditions which are sufficient to
avoid harmful interference in the frequency bands that have been tentatively
identified by the RSC for the implementation of the WAPECS approach. The
technical conditions specific to each frequency band expected in response to this
mandate will be considered for the introduction of harmonised technical conditions
within the Community in order to achieve internal market objectives and facilitate
cross border co-ordination. Work on the mandate has not been completed. The
outcome may in time change the technical regulatory environment for the 3.5 GHz
band.

5.20 Ofcom considers that given this level of uncertainty it would be preferable at present
not to amend the block edge mask in UK Broadband’s licence. If the WIiMAX
emission mask eventually agreed is inconsistent with the current licence limits it
would be open to UK Broadband to request a licence variation at the appropriate
time. Ofcom would consider such a request in accordance with its statutory duties
and other legal requirements. UK Broadband agrees with this and has told Ofcom
that it does not wish Ofcom at present to vary the out of block emission limits in its
licence.

13 http://www.ieee802.org/16/

14 WAPECS stands for Wireless Access Platforms for Electronic Communications Services. For the
EC mandate see - Mandate to CEPT to develop least restrictive technical conditions for frequency
bands addressed in the context of WAPECS

http://ec.europa.eu/information_society/policy/radio _spectrum/docs/current/mandates/ec_to cept wa
pecs 06 _06.pdf
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Conclusions on the engineering effects of increasing the power levels in UK
Broadband’s licence

5.21

5.22

5.23

In summary Ofcom considers that:

o the +29 dBW/MHz requested is appropriate for the in-block EIRP for all stations
(except for mobile terminals),

e permitting mobile terminals will not lead to any adverse effects on other spectrum
users, and

e mobile terminals should have a maximum EIRP figure of -5 dBW/MHz.

Ofcom considers that these changes to the power limits in UK Broadband'’s licence
would not reduce the estimated spectrum quality of other authorised spectrum users.

Ofcom considers that it is not appropriate at this time to consider varying the out of
block emission limits in UK Broadband’s licence because of the current uncertainty
regarding equipment standards and the impact of ongoing work within CEPT on the
WAPECS Mandate could have on the technical regulatory environment for the 3.5
GHz band.

The proposed changes to the licence schedule are shown in the copy of UK
Broadband'’s licence at Annex 7.
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Section 6

Assessment of UK Broadband’s request
for a licence variation

6.1

This section sets out Ofcom’s assessment, in the light of its statutory and other legal
duties, of granting UK Broadband’s request for a licence variation by removing the
limitation to fixed applications and increasing the power limit for all stations except
mobile terminals. Ofcom has examined in particular the effects on consumers’
interests, the optimal use of the spectrum, competition related issues, the
requirement to ensure that licence conditions are objectively justified and other legal
considerations. It also examines the timing of the variation. Ofcom’s conclusion is
that there appears to be no reason for it to refuse a variation of UK Broadband’s
licence that would remove the limitation to fixed applications and increase the
maximum in-block power level. It considers that the variation should be made as
soon as practicable, subject to the outcome of this consultation.

Potential benefits for consumers and the UK economy

6.2

6.3

Broadband is becoming an integral part of the UK communications landscape, a
source of everyday communication, information and entertainment in many homes
and central to the strategic plans of many communications service providers. This
was a key finding in Ofcom’s Digital Progress Report published in April 2007, which
provides a comprehensive overview of recent trends in the broadband industry and
consumer use of broadband*>. Market research undertaken on Ofcom’s behalf for
the Digital Dividend Review®® indicated that consumers thought that mobile
broadband access would benefit themselves and businesses. Mobile broadband was
perceived as potentially having additional value to society, because of the range of
opportunities it offers compared to other services tested and the value it might have
to businesses. Breadth of service coverage was considered to be the most important
feature of a mobile broadband service’s additional value to society, as social
inclusion was seen as a key feature of a service that had additional value to society.
Potential consumer demand for accessing broadband on the move has been
demonstrated by recent research by Point Topic Ltd"’ that showed there was a high
level of interest in mobile internet applications. When it asked what users would like
to be able to do on the move it found that almost 60% of those interviewed would like
to be able to email on the move, more than 45% wanted to be able to browse and
search the internet, over 30% would like do their banking while maobile. This suggests
that there is a considerable gap between what people are actually doing with their
mobiles and what they would like to do. Point Topic suggested there were a number
of reasons why there should be this gap, including dissatisfaction with current
interface devices and uncertainty over the availability of these services. The new
broadband services that UK Broadband would be able to introduce should the
variation be made are designed to address this demand and some of the barriers to
take up that users currently perceive.

UK Broadband'’s introduction of new broadband services could create benefits for
consumers. Early development of UK Broadband’s new broadband services should

15 http://www.ofcom.org.uk/research/cm/broadband rpt/

%8 http://www.ofcom.org.uk/consult/condocs/ddr/mktresearch/

Y http://point-topic.com/
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take place in a period over which consumers will have access to similar services from
only a limited number of other spectrum operators. Over this period UK Broadband
would be enabled to bring to the market innovative services, which could enhance
consumer welfare by creating the conditions for an enriched and more innovative
range of products to be made available in the market earlier than otherwise. If these
new services are seen as substitutes of existing services by consumers, there would
still be benefits from innovation in technology and services arising from the granting
of the licence variation. However, the benefits from UK Broadband’s new services
may arise mainly from the additional competition exerted on the comparable offer
from other broadband providers.

Europe Economics has prepared for UK Broadband an assessment of the estimated
benefits that the launch of the new services could bring in terms of consumer benefits
for subscribers to the services (and also estimated beneficial impacts on the
economy from turnover and linkages to other sectors). Ofcom has analysed these
consumer benefit estimates and, while it agrees that benefits for consumers can
reasonably be expected, it considers that these are likely to be overstated in the
report, primarily due to very high take-up forecasts.

Ofcom considers that there is insufficient evidence pointing to exceptionally strong
developments of wireless broadband (as shown in the application) taking into
account recent and projected developments of wired broadband used by Ofcom. A
more conservative forecast of wireless broadband take-up would be reflected in
lower benefits to subscribers than predicted by UK Broadband.

Ofcom also considers that the assessment of benefits should concentrate on the net
incremental benefits of granting the licence variation and that these are not the
benefits measured in the Europe Economics report. The estimates of consumer
benefits from subscriptions to the proposed new UK Broadband services shown in
the report should be set against similar benefits to the consumer and the economy
that could be generated by other market players if UK Broadband were not granted
the request. In other words, one should compare the benefits that the licence
variation could confer with the likely developments in the relevant markets without the
licence variation.

Europe Economics has quantified benefits generated by the licence variation over a
ten year period. Ofcom considers that, in addition to the current provision of access
to mobile and nomadic broadband services, within a few years it is likely that other
operators will be able to launch similar deployments to those planned by UK
Broadband, possibly using the spectrum to become available in the 2.6 GHz
frequency bands. Therefore, the net incremental consumer benefits from the
subscription to UK Broadband new services which are related to the licence variation
are likely to be material only in the early years of the development of UK Broadband’s
new broadband services.

Ofcom has estimated from UK Broadband’s submission and Europe Economics’s
figures that about ten per cent of these consumer benefits are accounted for by the
first three years of UK Broadband’s presence in the mobile broadband market.
Ofcom considers that these benefits may provide a better approximation of net
incremental benefits of this kind, given that they would materialise at a time when
there will be a less developed competing offer in the same segment from other
players.

Nonetheless, Ofcom considers that granting a licence variation as soon as
practicable in 2007 will maximise the potential for benefits linked to UK Broadband'’s
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6.10

position in bringing innovative services to the market. The launch of UK Broadband’s
new broadband services is likely to increase consumer awareness of mobile and
nomadic broadband services and foster an improved understanding of the
applications of recently developed technologies. This increased awareness and
understanding at an early stage is likely to create the conditions for a further increase
in consumer take-up of these services, including services by other operators entering
the market. The new UK Broadband services could therefore have an important role
in limiting delays in the development and innovation of wireless broadband services
in the UK. This is consistent with the views Ofcom has expressed in recent
consultation documents regarding the use of 470-862MHz*® and 2.6 GHz™.

For these reasons, Ofcom has concluded that the licence variation would facilitate
the creation of benefits to consumers.

Optimal use of spectrum

6.11

6.12

6.13

UK Broadband's licence is technology neutral and so it is not prevented from
adopting new technologies, so long as these are operated within the technical
restrictions in the licence. In order to exploit the advantages of emerging
technologies, in particular the mobile functionality within the WiIMAX technologies that
it wishes to use, UK Broadband needs higher transmit powers to achieve the
coverage it requires.

UK Broadband is currently restricted to operating public fixed wireless access
equipment, as described in its licence, which includes end user terminals located at
customer premises. It launched its broadband internet access service in the Thames
Valley in 2004 and has expanded into parts of London. Whatever the success of this
service and the future expansion of UK Broadband’s coverage area, the use that UK
Broadband may make of the spectrum licensed to it is inherently restricted by its
licence conditions. If the restrictions were varied UK Broadband could continue to
provide its current service to end user premises but it would also be able to provide
services to nomadic and mobile users. The provision of these new services, on top of
UK Broadband'’s current offering, will lead to a more intensive use of the spectrum.

The licence variation would allow UK Broadband to respond dynamically to changing
circumstances and offer other new services without being restricted to offering a fixed
service to customer premises. The services that UK Broadband is planning to
introduce, if its licence is varied, are portable, high-speed broadband, primarily data,
services to handheld devices and laptops. Its immediate plans include providing
nomadic services via a public access WiFi network and installing semi-private base
stations in client premises, which will allow access both to the client’s staff and to UK
Broadband'’s public access service. In the longer term, varying UK Broadband’s
licence on the lines proposed would enable it to introduce new services as they
became technically and commercially feasible. This freedom would allow UK
Broadband to make optimal use of the spectrum in responding to new consumer
demands.

'8 See for example Ofcom's consultation document: "Digital Dividend Review" at paragraph 8.24 "
Ofcom’s starting position is that any delay in making available spectrum for new uses risks a loss of
consumer benefits as a result of consequent delays to the availability of new services, or to reductions
in prices from increased competition;".

19 Ofcom consultation on the "Award of available spectrum: 2500-2690 MHz, 2010-2025 MHz and
2290-2300 MHz," at paragraph 6.24.

24



UK Broadband application for licence variation

Impact on competition

6.14

6.15

6.16

6.17

6.18

Ofcom considers that in general spectrum liberalisation should be highly beneficial to
competition, by removing unnecessary constraints on the competitive process. UK
Broadband’s introduction of new broadband services would be likely to strengthen
competition in the provision of such services. Making the licence variation could have
a positive impact on competition through new entry in markets where UK Broadband
does not currently operate. It could also lead to more competition in product quality
and create a wider range of services in markets where UK Broadband already
operates. In either case, the launch of new services or the increased number of
market players generally would intensify the competitive process, which ultimately
would be to the benefit of consumers.

However, Ofcom acknowledges that there might also be circumstances in which
liberalisation could weaken competition. For this reason it has carried out an analysis
of the dynamics of competition in downstream markets where UK Broadband may
operate if the variation were granted, assessing the potential for beneficial or
detrimental impacts?® on competition from making the licence variation. This analysis
is set out in more detail below, and it shows that such a variation is likely to boost
competition and thereby benefit consumers. It also shows that the potential for a
negative impact on the competitive process is very limited.

Since UK Broadband has requested a licence variation that will allow it to provide
services to nomadic and mobile users, as well as to customer premises, it is feasible
that there will be a number of downstream services where 3.5 GHz spectrum could
be used as an input. Ofcom understands that UK Broadband will probably continue to
operate in the provision of retail fixed wireless broadband access services, bringing a
new range of services to this market, and also seek to enter markets where it is
currently not operating, for example the provision of mobile or nomadic broadband
access services of the kind described in its application.

As 3.5 GHz spectrum could be used to provide a number of downstream services,
there is a broad range of potential economic markets which are relevant to this
licence variation application. It is not therefore possible to define the precise
boundaries of the relevant markets as that would rely on speculation about how
broadband markets will develop. However, Ofcom considers that it is prudent to
undertake analysis by reference to a number of candidate markets which are likely to
be relevant. In undertaking that exercise, it does not appear necessary for Ofcom to
come to a firm view of the precise boundaries of all the relevant economic markets as
Ofcom can assess the potential impacts on competition through the construct of a
number of candidate markets.

Ofcom has identified a set of candidate markets for the assessment of possible
competition impacts on the basis of the current activities of UK Broadband and
information on the roll out of the company’s planned new services. It has defined
these alternative candidate markets as follows:

e Broadband access — a market which includes all broadband access, where UK
Broadband’s new broadband services would be in competition with wired
broadband access and fixed wireless access and mobile broadband access;

% However, given that the benefits through which firm and product entry into markets benefit
competition are well known, the analysis is undertaken particularly to assess the scope for the
existence of mechanisms that may lead competition to weaken.
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e Mobile wireless broadband access — a market which includes UK Broadband’s
new broadband services and fully mobile broadband access services, but
excludes fixed broadband access services; and

¢ Nomadic wireless broadband access — a market which includes the portable use
of terminals but excludes fully mobile broadband access.

6.19 Ofcom has formally defined wholesale broadband access markets in its 2006
consultation on the review of the wholesale broadband access markets.? In that
review Ofcom also considered aspects of the retail market, the relevant conclusions
are considered in the following paragraph.

Broadband access

6.20 If broadband access were the relevant economic market, then the impact of making
the licence variation could have a positive, though probably marginal, impact on
competition. There is currently a wide range of retail service offerings from fixed
broadband access service providers, including UK Broadband, and a growing mobile
broadband market, with offers from the five 3G mobile operators. Ofcom has noted in
its review of the wholesale broadband access markets 2006 consultation that
wireless technology could offer a competitive constraint to cable and xDSL
technologies in the longer term, but it is not likely to provide significant competitive
constraints in the short run.?

6.21 Ofcom considers that in the mobile segment within this market, the incumbent 3G
mobile network operators (MNOSs) would be in a position to compete with the new
entrant in particular relying on their pricing flexibility. Whether entry by UK Broadband
following the removal of licence restrictions will occur in geographically targeted entry
or not, the 3G MNOs will thus be able to respond to targeted entry also by changing
their tariff structures.

6.22 Incumbents may enjoy a number of advantages over new entrants. Experience from
the development of 2G networks world-wide has shown that extensive network
coverage has been a pre-requisite for success in mobile markets. Other incumbency
advantages may stem from having created a well established commercial identity
and customer basis and having enjoyed from early mover advantages in establishing
a presence in the market. A new entrant would have to undertake brand development
to be in a position to attract customers and might initially incur higher costs as a
result.

6.23  Another consideration will be relevant should UK Broadband choose to use 3G
technology as well as other technologies on the 3.5 GHz spectrum. Ofcom research
has shown that the cost of providing 3G services tends to increase with frequency.
More base stations are required to provide the same levels of coverage, quality and
capacity in both