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1.2

1.3

1.4

. Overview

This document provides information about potential candidate spectrum bands that might
be suitable to support future operational communications by the utilities sector, and seeks
stakeholder inputs.

A wide range of communication services, including wireless communications, are used by the
utilities sector to support the efficient and reliable provision of electricity, gas and water
services to people and businesses in the UK. For example, they enable remote monitoring
and control of infrastructure across the UK (sometimes in remote locations), to identify and
deal with faults and plan maintenance.

The utilities sector expects to see growth in its communication requirements in future, with
the biggest changes in the electricity sector which is transforming to support net zero. A
number of technology and network solutions could play a role; one option being advocated
by the energy industry is a new private communication network (using 4G/LTE or 5G
technologies). This would require access to suitable spectrum in part or all of the UK.

There is not yet a confirmed plan for how to meet the sector’s future communication
requirements, or whether access to new spectrum might be required to realise this. While
Ofcom’s role is not to determine the most appropriate operational solution, we consider it is
important to develop a shared understanding across stakeholders of the advantages and
disadvantages of potential candidate bands. This will support an informed debate and
provide additional evidence so that we can move forward more swiftly with a consultation on
specific proposals if needed.

What information we are providing and what we are seeking views on — in brief

In this document we identify five potential candidate spectrum bands for future use by utilities

operational communication networks in some or all of the UK:

400 MHz: up to 2x3 MHz in 410-412 MHz paired with 420-422 MHz, and 412-414 MHz paired with
422-424 MHz.

450 MHz: up to 2x5 MHz within 450-470 MHz, part or all of 451-456 MHz paired with 461-466 MHz
or 452.5-457.5 MHz paired with 462.5-467.5 MHz.

700 MHz: up to 2x3 MHz in 733-736 MHz paired with 788-791 MHz.

800/900 MHz: up to 2x3 MHz in 876-880 MHz paired with 921-925 MHz.

1900 MHz: up to 15 MHz (unpaired) in 1900-1920 MHz.

For each band, we provide information and seek input on the following factors:

Current use of the band.

Future demand from existing and alternative spectrum users.
Potential equipment availability.

Technical constraints on using the band for a private network.
Actions involved in enabling use of the band for a private network.
Costs associated with deploying a private network.



Potential spectrum bands to support utilities sector transformation

1.5 At this stage we are not proposing which candidate spectrum band might be most
appropriate, if a private network were required, or making any proposals to change the use
of any of the bands discussed. Some of the bands discussed are already heavily used by other
users, delivering significant benefits for people and businesses in the UK. This call for input
provides an open process for current and future users of the bands to provide their views
together with the utilities sector, potential private network providers, equipment
manufacturers and other interested parties.

1.6 If in future we propose to make changes to the use of these (or other) bands, this would be
subject to our usual consultation process, including impact assessment, in line with our
statutory duties and regulatory principles. In developing any proposals for specific bands, two
important considerations, among others, would be whether there is competing demand for
spectrum and the benefits that any existing users of spectrum are delivering to people and
businesses in the UK. In addition, we would expect to take account of the spectrum
implications of any relevant decisions by government bodies and other regulators with
responsibilities for the utilities sector.

1.7 This call for input closes on 7 September 2023. We will publish an update on our next steps

by Q4 2023/24.

The overview section in this document is a simplified high-level summary only. The full document sets
out the information and questions that we are seeking stakeholder input on.
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2. Introduction

2.1

This call for input (CFI) discusses and seeks input on five potential candidate spectrum bands
(i.e. sets of frequencies) that we consider could be suitable to support the future operational
communication needs of the utilities sector.

The purpose of this CFI

2.2

2.3

2.4

2.5

2.6

2.7

Some parties within the utilities industry are advocating for the use of private wide area
network(s)! using mobile broadband (4G/LTE or potentially 5G) technologies (referred to as a
‘private network’ throughout this document) to support their future operational
communications. While there may be other options for meeting their communication needs,
this type of private network, if confirmed, could require access to additional spectrum.

The purpose of this document is to prepare for an outcome where such a private network is
required, by developing a shared understanding across stakeholders of the potential
candidate spectrum bands. This will support an informed debate involving all interested
parties and provide additional evidence so that we can move forward more swiftly with a
consultation on specific proposals, if needed.

For each candidate spectrum band, we set out its technical and regulatory characteristics,
and what might be involved in enabling use of that band for a private network (section 9
summarises this information for all bands).

We are seeking input from a range of stakeholders - current and future users of the bands,
the utilities sector, potential private network providers, equipment manufacturers and other
interested parties - on the suitability, costs and benefits of using these (and any other) bands
for a private network for utilities. We anticipate that this will help utilities stakeholders to
compare and better understand the advantages and/or disadvantages of different spectrum
solutions. We also want to understand the future demand for these bands from other
stakeholders, including both incumbents and other potential new users. This will assist us in
developing any future spectrum proposals, if required, in due course.

Where relevant, we have considered the potential for candidate spectrum bands to be used
in different parts of the UK given differences in spectrum use, as it may be possible to use a
different band in Northern Ireland (NI) than Great Britain (GB).

This document does not seek to:

e Determine whether a private network is required to meet utilities’ future connectivity
requirements, which lies outside Ofcom’s remit.

e Identify the most suitable spectrum band for use by utilities for a private network, or
make proposals in relation to any of the bands discussed, including how we would
authorise any new user(s) of the band. These matters would be subject to a future
consultation, in line with our statutory duties and regulatory principles.

1 There are a number of potential models for one or more private networks, which could differ according to which utilities
sectors would be using the network and the geographic area covered by each network.
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Spectrum access is a critical ingredient for wireless communication

2.8 The radio spectrum is a valuable and finite natural resource and demand is increasing as new
wireless technologies and systems are created, and existing users transform the way they use
spectrum. In line with our statutory duties (see annex 1) and our 2021 spectrum
management strategy, one of our aims is to ensure that key sectors with specialised

requirements are able to access the right wireless communications or spectrum for them.

2.9 We have a role to ensure that spectrum is used optimally across the UK as a whole, and we
track the changing wireless communication and spectrum needs of key sectors to identify
when we may need to take action to support those changing needs. The utilities sector
(electricity, gas and water) is one such sector undergoing significant change, and we have
been engaging with them to understand what these changes might mean for spectrum use.

2.10 Other government bodies and regulators have responsibilities for policies and regulations
affecting the sector, including those influencing its future communication requirements and
investment in communication networks and services (as set out in annex 6). We would take
account of the spectrum implications of any relevant decisions by these bodies in our future
work.

Utilities use a wide range of communication services to support efficient and
reliable services

2.11 The electricity, gas and water sectors all use a wide range of operational communication
requirements, which typically include the following broad categories:

e data communications used to monitor and control their infrastructure at fixed sites
throughout the country, which can sometimes be in remote locations;

e fixed voice and data communications to people at key sites;

e mobile voice and data communications for their field workforce; and

e video (CCTV) monitoring at key sites.

2.12 Utilities also need to communicate during emergency situations, including where there has
been a prolonged loss of power, for example following severe storms where electricity, gas
and/or water supplies have been disrupted, so that supply is restored as soon as possible.2

2.13 To meet these operational communication requirements, these sectors employ a mix of
public communication services, including public mobile networks and the public switched
telephone network (PSTN) copper telephone network, as well as a range of private
communication services using wired (i.e. copper and fibre) and wireless technologies.
Wireless technologies include point to point wireless fixed links, narrowband private mobile
radio (PMR), and scanning telemetry networks that provide monitoring and control services
(e.g. SCADA3).

2 For example see the final report of the Energy Emergencies Executive Committee Storm Arwen Review, June 2022
3 Supervisory control and data acquisition (SCADA) systems in the electricity sector monitor voltage, current, temperature
levels and switch positions throughout the network, and offer the ability to reconfigure the network remotely.



https://www.ofcom.org.uk/__data/assets/pdf_file/0017/222173/spectrum-strategy-statement.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0017/222173/spectrum-strategy-statement.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1081116/storm-arwen-review-final-report.pdf
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2.14 In future the utilities sector is likely to continue using some of these existing technologies
without requiring new spectrum or needing to move (some or all) existing requirements to a
private network. However, the PSTN copper network and 2G / 3G mobile networks are
reaching the end of their lifespans and so alternative solutions will need to be identified.

2.15 Spectrum licences* currently held by utilities licensees are shown in figure 2.1.

Figure 2.1: Utilities licensees and licence numbers (all licence types)

Northern Ireland Water, 104

— South West Water Services, 94

~— EDF Energy, 76

~— Northern Ireland Electricity, 35

_— Scottish Power, 22

— First Hydro Company, 10
— Southern Water Services, 6
—— Northumbrian Water, 5

United Utilities plc, 3
\ ~— Thames Water Utilities, 2
% Western Power Distribution, 1

Utilities' Number of
WTACct Licences

7 Anglian Water Services, 1
‘- Atkins (TAUWI), 1

‘— Cadent Gas, 1

Joint Radio Company, 1,210 —

The electricity sector’s operational communication needs are growing as it
transforms to meet the net zero emissions goal

2.16 All utilities expect their operational communication requirements to increase going forward.
Of these, the most significant changes are expected to be in the electricity sector. A key
factor driving these changes is the digitalisation of the sectors, seen as critical to reaching the
UK'’s target of net zero carbon emissions by 2050 (and to decarbonise the UK power system
by 2035).¢ The net zero target is driving two fundamental shifts in how power is generated
and used:

e further growth in sustainable generation, including many more wind and solar farms
which are individually smaller in capacity but larger in number and spread over a wider
geographic area (including remote locations) compared to traditional power stations; and

4Includes business radio, fixed wireless access, fixed links, scanning telemetry, shared access, and innovation and research.
> Policy paper: Energy Digitalisation Taskforce report: joint response by BEIS, Ofgem and Innovate UK, July 2022
6 Net zero strategy, October 2021



https://www.gov.uk/government/publications/digitalising-our-energy-system-for-net-zero-strategy-and-action-plan/energy-digitalisation-taskforce-report-joint-response-by-beis-ofgem-and-innovate-uk
https://www.gov.uk/government/publications/net-zero-strategy
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e increased overall demand driven by electrification of the economy, including the shift to
electric vehicles” and transition to low-carbon heating, for example through domestic gas
boilers being replaced with heat pumps powered by electricity.?

2.17 Based on initial discussions with electricity industry stakeholders, the Department for Energy
Security and Net Zero and Ofgem, we understand that the most significant changes in
communication requirements for the electricity sector arise from:

e Strengthening and expanding the electricity network to deal with increased demand for
electricity (e.g. from electric vehicles and the electrification of heating). Where new
electricity network infrastructure is needed to support increased electrical loads these
will benefit from operational connectivity to enable remote monitoring and control of
equipment. The benefits include allowing assets to be used more intensively, identifying
and resolving faults, and identifying the need for upgrades.®

e Growing complexity in balancing supply and demand on the electricity grid because of
many new sources of electrical demand (e.g. electric vehicles) and a greater proportion of
generation from intermittent renewable sources (e.g. solar, wind). Intelligent shifting of
demand away from peak periods will reduce the overbuild of energy infrastructure, and
allow for more effective network planning. There is ongoing work to refine these
communication requirements, including by Ofgem° and the Department for Energy
Security and Net Zero.1

e Arrangements for restoring the national electricity network following a complete power
outage (previously known as ‘black start’?). Greater reliance on renewable energy
sources distributed across the country can complicate these arrangements, and revised
procedures could have greater communication requirements than today.

2.18 Our current understanding is that control of electrical devices ‘behind the meter’® (e.g.
electric vehicle chargers, heat pumps) will rely on existing communication networks and so
will not contribute to new spectrum demand.

These future communication needs may require additional spectrum access

2.19 A range of technologies and networks could in principle deliver these future needs, each with
different potential spectrum requirements. This includes using public mobile networks,
satellite (in particular for connecting remote sites), shared private networks used by multiple

7 Government takes historic step towards net-zero with end of sale of new petrol and diesel cars by 2030

8 Heat pump investment roadmap, April 2023

° Electricity networks strategic framework: enabling a secure, net zero energy system

10 Ofgem Call for Input: the future of distributed flexibility, March 2023

11 Digital spine feasibility study, March 2023

12 National Grid: Black start guide

13 ‘Behind the meter’ refers to anything on the energy users’ side of the electricity meter as opposed to the electricity
network side. This includes energy smart appliances that can respond to price and/or other signals by changing their
electricity consumption, and local generation such as home solar panels.

14 Delivering a smart and secure electricity system (consultation July 2022, Government response March 2023) — page 42 of
the consultation states that “Government does not expect to prescribe a local or wide-area communications network for ESAs
(energy smart appliances)”.



https://www.gov.uk/government/news/government-takes-historic-step-towards-net-zero-with-end-of-sale-of-new-petrol-and-diesel-cars-by-2030
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1148930/heat-pumps-net-zero-investment-roadmap.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1096283/electricity-networks-strategic-framework.pdf
https://www.ofgem.gov.uk/publications/call-input-future-distributed-flexibility
https://www.gov.uk/government/publications/digital-spine-feasibility-study-successful-project
https://www.nationalgrideso.com/document/92386/download
https://www.gov.uk/government/consultations/delivering-a-smart-and-secure-electricity-system-the-interoperability-and-cyber-security-of-energy-smart-appliances-and-remote-load-control
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operators?® and hybrid networks using wired and wireless solutions (such as fixed links and
shared access spectrum at 3.8-4.2 GHz).

2.20 The Energy Network Association (ENA), who represent the electricity distribution network
operators (DNOs)* and Joint Radio Company (JRC), an industry owned consultancy holding
spectrum licences used by the UK energy industry, have advocated for a private network
using mobile broadband (4G/LTE or potentially 5G) technologies. The ENA have said that
although some of its future requirements could be met using public networks, they could not
all be met for critical electricity network operations. It highlighted the need for high levels of
resilience, including sufficient back-up power to enable communication during prolonged
power outages. However, other stakeholders'® have indicated alternative solutions to a
private network could also be adopted by the utilities.

2.21 Our understanding is that the gas and water sectors are less likely to require additional
spectrum for a private network, although it is possible they would use one if it were
deployed. The gas sector mostly uses the PSTN copper network for operational monitoring
and is expected to migrate to alternative wired or wireless solutions when the PSTN is no
longer available. Water infrastructure is currently connected using commercial wired and
wireless networks?® for leak detection, and water pressure and quality monitoring.

2.22 If it was determined that a private network was necessary for the utilities sector, there could
be a number of different solutions depending on the scope of communication services that it
would need to carry.? It could also be a single uniform network or a hybrid network
combining multiple technologies. These factors would determine the amount of spectrum
which might be needed for the network to operate and how this might vary by location.

Question 1: Have we correctly identified the key changes in the utilities sector that could
lead to additional spectrum requirements?

Question 2: What alternative communication solutions might play a role in meeting the
future operational communication needs of the utilities sector, alongside or instead of
additional spectrum for a private network?

15 Multiple users with specialised communication needs (e.g. supporting critical infrastructure which might not be best served
over public networks) could come to an arrangement to share a private network, or a third party might develop such a
network to serve those users. Users might come from across the utilities sector (electricity, gas, water) and potentially from
other sectors such as rail and the emergency services. This might change the profile of demand for spectrum (e.g. the
bandwidth needed or preference for specific bands), and/or increase the benefits from making spectrum available to these
users.

16 DNOs are the companies that run the regional electricity distribution networks that connect the high voltage transmission
grid to homes, businesses, and industrial electricity users.

17 Energy Networks Association - position statement of strategic telecommunications group

18 See responses to 1900 MHz consultation by BT, Satelliot, and Vodafone.

19 For example using commercial NB-loT (narrowband internet of things) and LoRaWAN networks.

20 Future networks are also likely to have different requirements and different available solutions in different locations (e.g.
depending on the bandwidth required and whether assets are fixed or mobile).



https://www.jrc.co.uk/Plugin/Publications/assets/pdf/ICT-ENA-Strategic-Telecommunications.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0029/262793/bt.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/262809/sateliot.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0021/262812/vodafone.pdf
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Relationship to other Ofcom work

2.23 There are linkages between our work examining spectrum for the utilities sector and other
work underway across Ofcom. We explain these below.

Proposal to allocate spectrum to the Police Service of Northern Ireland (PSNI)

2.24 Two of the bands we consider in this CFl overlap with bands that we recently consulted on
for use by the PSNI in NI (the PSNI consultation?). The existing PSNI communications network
has limited data capability, and our proposals were aimed at supporting the PSNI transition
to modern mobile technology enabling fast, safe and secure communications for the
emergency services in NI. We proposed making 2x3 MHz of the 700 MHz band (733-736 MHz
paired with 788-791 MHz) and 2x4 MHz of the 800/900 MHz band (876-880 MHz paired with
921-925 MHz), currently unallocated in NI, available for use by the PSNI.

2.25 Following a review of responses to our PSNI consultation, in April 2023 we advised that we
would seek more information on demand for these bands in this CFl before proceeding. This
could have implications for our future work as discussed at paragraph 6.13.

Proposal to reallocate 1900 MHz band

2.26 We recently consulted on a third band discussed in this CFl, regarding the future of the
unpaired 1900-1920 MHz band (the 1900 MHz consultation??). We considered that current
use of the band may not be optimal because there could be other higher value users of the
spectrum, including national infrastructure uses focused on public safety, such as rail and
utilities. Due to potential complexities in achieving optimal use through trading, we
considered it may be more appropriate for us to intervene to achieve optimal use of the
spectrum by revoking the existing licences and reallocating the spectrum.

2.27 Our 1900 MHz consultation recently closed, and we are currently considering stakeholder
responses (and will do so alongside responses to this CFl) before proceeding. This could have
implications for our future work on this band, as discussed at paragraph 8.14.

Switch off of the PSTN and 2G/3G networks
Migrating the PSTN to VolP services

2.28 The PSTN is being decommissioned, and traditional landline phone services are being
replaced with voice over IP services (VolP). BT has taken the decision to retire the PSTN by
the end of December 2025 and other communication providers using the same technology as
BT are following a broadly similar timescale. The process of PSTN switch off is being led by
industry and has already started.?? We have an ongoing monitoring programme, and rules
and guidance to ensure customers are not subject to undue disruption and are protected
from harm during this transition, including during a power outage.

21 spectrum for the PSNI: introducing new digital services, September 2022
22 Exploring future use of the unpaired 2100 MHz (1900-1920 MHz) spectrum, March 2023
23 Future of voice
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2.29

Migrating to VolP impacts equipment used by the utilities sector, such as telemetry, remote
monitoring equipment and alarms. This equipment may have to be reconfigured or replaced
when the PSTN is retired and in some cases connected to a new power source as, unlike the
PSTN, wired or wireless connections rely on a mains power connection to work. Utilities
users of the PSTN will need to work with communication providers to manage the transition
to VolP and identify equipment that needs reconfiguring/replacing.

Migrating 2G/3G to 4G/5G services

2.30

In late 2021, mobile operators confirmed in a joint statement with DCMS that they do not
intend to offer their 2G and 3G networks past 2033 at the latest. Ofcom does not have a
formal regulatory role in the switch off process, however earlier this year we set out our
expectations of mobile providers for 2G/3G switch off, to ensure they make every effort to
identify services which currently rely on 2G/3G networks, including smart meters and
monitoring systems used by utilities. We expect mobile operators to work with industry to

help raise awareness so that relevant suppliers have sufficient time to update their devices
and ensure continuity of service. We also published a 2022 consumer guide to 2G/3G switch

off which provides further background information.

Structure of the rest of this document

231

The rest of this document is set out as follows:

e Section 3 provides a general structure for the spectrum bands we consider in this CFl and
discusses the capacity various bandwidths could support and the coverage of different
frequencies;

e Sections 4-8 examine each of the potential candidate spectrum bands; and

e Section 9 summarises our key findings on the potential suitability of each spectrum band
detailed in sections 4-8, including an illustrative view of the potential timing for each
band’s availability;

e Section 10 explains our next steps, and how we intend to take the findings from this CFl
forward.

11
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3. Overview of our approach in this CFl

3.1 This section sets out the potential candidate spectrum bands for a private network for the
utilities sector, and the factors we examine for each band in sections 4-8. We also discuss
two important cross cutting factors relevant to all bands, capacity and coverage.

Spectrum bands we are considering

3.2 The five potential candidate spectrum bands we are considering (listed in table 3.1 below),
were identified on the basis that they could support:

e bandwidths of at least 2x1.4 MHz paired spectrum or at least 5 MHz unpaired
spectrum. Electricity sector stakeholders have said they anticipate needing to connect a
large number of assets, and that existing narrowband systems may not scale well to
these new demands, so using mobile broadband technologies (i.e. 4G/LTE or 5G) is
strongly preferred. These technologies typically support a minimum channel size of
2x1.4 MHz or 5 MHz unpaired;

e abroad ecosystem of devices suitable for utilities. For example, if mobile broadband or
similar technologies are already deployed at scale in other countries (preferably for
utilities applications) in a given band, or have the potential to be, this will likely drive
down the cost of equipment in the UK; and

e wide area (national) coverage. Utilities infrastructure requiring connectivity (e.g.
electricity substations) is present throughout the country, sometimes in remote
locations. In some cases we consider spectrum bands only potentially available only in NI.

3.3 Throughout this CFl, we refer to these specific frequencies by the spectrum band listed.

Table 3.1: Summary of potential candidate spectrum bands

Spectrum Frequencies under consideration (MHz) Relevant Potential
band LTE band(s) | bandwidth
available
400 MHz 410-412 MHz uplink paired with 420-422 MHz downlink, LTE band 87 = Up to 2x3
— Nl only and 412-414 MHz uplink paired with 422-424 MHz downlink MHz FDD
450 MHz Within 450-470 MHz, part or all of 451-456 MHz / LTE bands Up to 2x5
461-466 MHz or 452.5-457.5 MHz /462.5-467.5 MHz 72 and 31 MHz FDD
700 MHz 733-736 MHz paired with 788-791 MHz LTE band 28 Up to 2x3
PPDR MHz FDD
800/900 MHz 876-880 MHz paired with 921-925 MHz None at Up to 2x3
- Nl only present MHz FDD
1900 MHz** 1900-1920 MHz LTE band 39 Upto 15
MHz TDD

24 The 1900 MHz band is referred to as the ‘unpaired 2100 MHz spectrum’ in our 1900 MHz consultation.

12
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3.4

Note that although we refer to the specific subset of 2x3 MHz in the 700 MHz band as the
‘700 MHz PPDR?> band’ for simplicity, this does not preclude it from being used for non-PPDR
applications.

Question 3: Are there any other spectrum bands we should consider for use by utilities?

Information provided for each band

3.5

For each band we provide information on several factors that could influence the band’s

suitability for future use by utilities:

a) Current and potential future use of the band - including the current and adjacent band

b)

c)

d)

users, how they are authorised and, where possible, information on the nature and
intensity of use.

Characteristics of the band — including:

Harmonisation and equipment ecosystem: If a spectrum band is identified by
international regulatory recommendations, decisions of the ITU% and/or regional
bodies (including CEPT?, the relevant body for the UK), then this can support the
emergence of a global device ecosystem. As noted above, this can help ensure there
is a ready supply of compatible terminals for UK utilities at reasonable cost, including
routers, modules and antennas.? In some cases the existence of an equipment
ecosystem for non-utilities applications (e.g. PPDR) could provide a basis for
developing equipment that is suitable for the utilities sector.

Coexistence constraints: The presence of existing spectrum users, either within the
band being considered or adjacent to it, may create constraints on any new user(s).
This arises from the need to appropriately protect existing users from harmful
interference, or because of incoming interference from existing users into new users.

What needs to happen to enable use by a private network (e.g. undertaking technical
work or resolving policy issues) - Technical actions could include further study of
coexistence constraints, potentially moving or retuning users to a different frequency, or
coordinating with them to avoid harmful interference. These technical actions may also
depend on policy or other actions, such as consulting on potential changes to use of the
band.

Costs associated with deploying a private network for utilities — We qualitatively discuss
three key cost categories associated with deploying a private network? which are driven
by the particular spectrum band:

25 Public protection and disaster relief
26 |nternational Telecommunication Union

27 CEPT is the European Conference of Postal and Telecommunications Administrations. Its main role is to establish a
European forum for promoting harmonisation to facilitate interoperability and enable economies of scale to be realised.

28 Qur research in this CFl is supported by GAMBoD (the GSA analyser for mobile broadband data), as at June 2023.

22 These costs include radio sites that might be built, investments that might be needed to ensure a modern and resilient core
network, and equipment costs (that could benefit from a harmonised ecosystem or could be bespoke).
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- sites: coverage of a band will affect the number of base stations needed and the
required initial investment;3°

- equipment: costs are driven by the scale of the equipment ecosystem; and

- migration: some additional costs may be borne by a number of parties if action is
required to migrate existing users from the band.

3.6 Our preliminary cost assessment takes account of a high level assessment of the coverage of
different frequencies (see below) and information currently available to us about the
availability of equipment. For the purposes of this document, we have not sought to assess
the opportunity cost of making each band available for use by utilities.

lllustrative timing of availability

3.7 We also give a high level preliminary view of the potential timing for each band’s availability
in the summary table in section 9. This is driven by the work identified under (c) to enable
use of the band, i.e. timeframes for developing equipment, technical coexistence studies, our
policy considerations, authorisation changes and/or any necessary migration planning and
implementation including consultation(s) on any specific proposals. Timescales are broadly
driven by whether there are existing users and/or competing demands for the band. If there
are no existing users, a band may be available within 5 years once it has been confirmed as a
band we will focus on, but is likely to take longer if there are existing users.

e If there were no existing users and no competing demand from other potential users:
we could typically authorise such bands fairly swiftly. If there were no established
equipment ecosystem then the timescale for use of the band would then be dependent
on manufacturers developing suitable equipment.

e If there were no existing users but there is competing demand from other potential
users, and band sharing arrangements were not agreed: timing would typically affected
by the additional complexity of determining the appropriate mechanism for who will get
a licence, potentially taking account of any wider social value of spectrum use, and then
implementing that mechanism.

e If there were existing users: timing would typically be affected by the process for
assessing the feasibility of using the band i.e. whether existing users can coexist with the
potential new user or would need to be migrated to new frequencies (or cleared from
the band), and if so, whether the costs and benefits of migrating/clearing users are
proportionate:

- Where, following consultation we determine that users should be migrated, there
would be a period of transition, including notice to affected parties.

- Where, following consultation we determine that users should be cleared, we are
required to give five years notice of revocation although in certain cases or specific
locations it may be possible to expedite this process, for example through
agreements with licensees.

30 While coverage may be the main driver for site costs in some cases (e.g. when there is sufficient bandwidth available), in
other cases capacity could be the main driver of site costs (e.g. in the future if more terminals need to be connected).
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- In this case, prospective new users may get certainty of future access ahead of the
spectrum actually becoming available, depending on the timing of the authorisation
process.

Bandwidth that could support a private network for utilities

3.8

3.9

3.10

The bandwidth, or amount of spectrum available is a key determinant of what services3! can
be provided using that spectrum, though the minimum bandwidth that utilities require for
any private network has not yet been determined. This is influenced by the communication
demands for a private network, the number of utilities sites being connected, the density of
base stations serving those sites, and whether alternative networks are being used at some
locations, all of which have significant uncertainty at this stage. Indeed, it is possible that
different bandwidths will be needed at different locations.

Given this uncertainty, we consider three bandwidths in this CFl that are indicative of those
that could be used to meet the utilities sector’s future operational communication needs,
and are also supported by a wide range of broadband technologies3, including 4G/LTE:

e 1.4 MHz: for bands supporting 2x1.4 MHz FDD?33;

e 3 MHz: for bands supporting 2x3 MHz FDD, and broadly equivalent to the capacity of
bands supporting 5 MHz TDD3* (assuming an uplink dominant frame structure); and

e 5 MHz: for bands supporting 2x5 MHz FDD, and broadly equivalent to the capacity of
bands supporting 10 MHz TDD.

Industry have suggested that at least 2x3 MHz would be required.

lllustrative capacity of different bandwidths

3.11

3.12

We have modelled the potential capacity of these different bandwidths to deliver
communication services from a single base station sector and found that:

e all bandwidths, including the smallest bandwidth (2x1.4 MHz), could support hundreds of
data connections and tens of simultaneous voice calls; and

e avideo service could be hard to provide across very large cells in all the bandwidths we
studied. It may be easier to provide video to fixed locations (e.g. for CCTV at a substation)
than to support a mobile video service (e.g. to field engineers).

Further details of our capacity analysis are provided at annex 7.

31 Services include data communications for monitoring and control of infrastructure, voice calls supporting utilities’ mobile
workforce, and video streams to support video calls or remote CCTV monitoring of key sites.

32 These technologies include 3GPP LTE and its derivatives including LTE-M. We note that the minimum bandwidth for 5G NR
technology is currently 5 MHz, however, we understand that 3GPP is working towards developing standards supporting
smaller bandwidths to support sectors including utilities.

33 frequency-division duplexing uses separate frequency bands to transmit and receive.

34 time-division duplexing uses the same frequency band to both transmit and receive, assigning alternative time slots for
transmit and receive operations.
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Question 4: Do you have any comments on the three bandwidths we have considered that
might be necessary to support a private network for utilities? Please reference our capacity
analysis in annex 7 where relevant.

Coverage implications of frequency bands

3.13 All potential spectrum bands considered in this CFl can be used to provide the wide area
coverage which a private network for utilities is likely to require when using high power base
stations. However, radio signals at lower frequencies can serve a bigger coverage area than
higher frequencies, which can have consequences for the number of base stations needed to
provide coverage in an area and hence deployment costs. For example, one of the claimed
benefits of the 400 MHz and 450 MHz bands for utilities is superior coverage.3*

3.14 To provide indicative coverage capabilities of each band we modelled coverage for a single
base station in a range of terrain types to understand more about the extent to which
frequency might affect coverage area and the number of electricity substations covered. The
key findings from our coverage analysis are that:

e Coverage at 450 MHz is marginally better than that at 700 MHz: We found that a
700 MHz base station could cover around 90% of the area that an equivalent 450 MHz
base station covers. However, a small increase in the transmit power at 700 MHz could
result in coverage broadly equivalent to that of 450 MHz.3¢

e Coverage at 450 MHz is greater than that at 1900 MHz, but there is less difference in
hilly areas: We found that the area that a base station using the 1900 MHz band was able
to cover was around 40% of the area that the equivalent 450 MHz base station covers
when in a flat area, but this increases to around 50% in a hilly area.?

3.15 This analysis was not a full area coverage planning exercise, so cannot be used to directly
assess the relative number of base stations that would be necessary for coverage when
considering each frequency band. Nonetheless it provides initial indications of the different
band coverage properties. Further details of our coverage analysis are set out in annex 8.

Question 5: Do you have any comments on our approach to examining each potential
candidate spectrum band, including the factors relevant to assessing suitability, and the
capacity and coverage analysis provided in annexes 7 and 8?

35 EUTC Spectrum position paper: spectrum needs for utilities (2021)

36 By increasing the transmit power of a 700 MHz base station by 3 dB, we found that coverage at 700 MHz was greater than
the lower power 450 MHz base station in all the types of terrain considered. We therefore infer that a 700 MHz base station
transmitting with a power of 0 to 3 dB more than an equivalent 450 MHz base station could have broadly equivalent coverage
to a 450 MHz base station. Any increase in base station power limits may have consequences for coexistence so this would
also need to be taken into account.

37 Compared to higher frequencies, lower frequencies improve coverage in hilly areas less than in flat areas because terrain
blocks radio signals in hilly areas and the greater terrain diffraction at lower frequencies only partially mitigates this.
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4. 400 MHz - in Northern Ireland only

Summary

4.1 In this document, the “400 MHz band” refers to:

Frequencies under consideration (MHz) Relevant LTE band(s) Potential
bandwidth

410-412 MHz uplink paired with 420-422 MHz Band 87 Up to 2x3 MHz
downlink (lower pair); and (410-415 MHz uplink / FDD
412-414 MHz uplink paired with 422-424 MHz 420-425 MHz downlink)
downlink (upper pair)

4.2 The 400 MHz band is potentially available in NI only, owing to the need to protect the radar

at RAF Fylingdales. The feasibility of this band and amount of spectrum which might be
available would primarily depend on (i) accessing spectrum currently held by Argiva/Airwave,
and (ii) finding a way to share with PSNI’s use of the 400 MHz band, or its migration out of
the band. We would also need to confirm technical requirements to protect the Fylingdales
radar and other Ministry of Defence (MOD) use. This band is likely to offer a good equipment
ecosystem and comparatively lower deployment costs.

Current and potential future use of the 400 MHz band in NI

4.3 Figure 4.1 shows how the 400 MHz band and adjacent frequencies are currently configured
in NI:

e The lower 2x2 MHz of paired spectrum, 410-412 MHz and 420-422 MHz has some
limited use by the PSNI for emergency services in NI, using TETRA (a narrowband PMR
technology).3®

e The upper 2x2 MHz of paired spectrum, 412-414 MHz and 422-424 MHz was awarded
nationally to Argiva in 2006 and traded in 2008 to include Airwave as a co-licensee.?
Specific use under the licence is a commercial decision for the licensees. In GB we
understand it is used to support smart meters and the emergency services. However, the
band is not used for these purposes in NI and therefore we understand may have limited
or no use in NI.

4.4 The RAF Fylingdales radar operates in 420-450 MHz and is therefore co-channel with the
(downlink) of both lower and upper pairs of the 400 MHz band.

38 The Department of Health and Social Care (DHSC) has responsibility for these frequencies across the whole of the UK.

39 Argiva uses the licence to provide two-way low bandwidth data communications between smart meters and energy
suppliers in parts of GB. Airwave uses the licence to support its TETRA network and the ambulance service in GB (Airwave was
acquired by Motorola Solutions in 2016).
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Figure 4.1: Current use of the 400 MHz band
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4.5 The adjacent users of the 400 MHz band are as follows:

e Radio astronomy operating in the frequencies below at 406.1-410 MHz; the UK hosts
some important radio astronomy sites in GB*° but we are not aware of any sites in NI.

e The MOD has allocations of spectrum at 406-410 MHz, 414-420 MHz (for fixed and
mobile applications) and 420-450 MHz (supporting Fylingdales radar and other military
use).

e Business radio and programme making and special events (PMSE)* operating in the
frequencies above at 425-450 MHz.

e There are also short range devices (SRDs) and amateur radio (above 430 MHz).#

Characteristics of the 400 MHz band in NI

Harmonisation and equipment ecosystem

4.6 Spectrum for LTE band 87 has already been allocated in several countries, and consultations
are underway to do so in others.*? In Bahrain and the Republic of Ireland (referred to as
Ireland in this CFl), the 400 MHz band has been specifically designated for utilities use.*
Although availability of compatible equipment is at an early stage, we understand an
increasing range of equipment is being made available.

Coexistence constraints — co-channel

4.7 RAF Fylingdales radar: spectrum deployments in 420-450 MHz must coordinate to ensure
that signal power levels at the radar from narrowband systems (up to 25 kHz) do not exceed
required thresholds. Previous measurements have found that broadband systems are likely

40 The UK carries out MERLIN observations, pulsars and mapping radio sources in this band at six locations (Cambridge,
Darnhall, Defford, Jodrell Bank, Knockin, and Pickmere) See Ofcom Space science and meteorology spectrum allocations.

41 PMSE use covers talkback (communications for instructions to production crew or presenters); audiovisual links (typically
supporting live reporting or to connect speakers at events); audio distribution systems (providing local enhancements such
as relaying a referee’s microphone or description services for the visually impaired); and remote monitoring and control
(used for camera control and telemetry).

42 SRDs use 433.05-434.79 MHz and amateur radio uses 430-440 MHz on a secondary basis across the UK, so we have not
studied the coexistence implications on their use further, especially as SRDs operate on a non-interference, non-protection
basis, and amateur radio must not cause interference to other users.

43 Botswana, Argentina, Cambodia, Denmark, Greece have allocated band 87 for LTE, while consultations are taking place to
do so in the US, Brazil, Norway, Tunisia, and Saudi Arabia.

44 410-413 MHz /420-423 MHz was awarded for utilities smart grid use in Ireland in 2019 and ESB Networks has recently
announced it is deploying an LTE private network with Nokia there.
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to have a greater impact than narrowband systems on the Fylingdales radar performance.
International studies also suggest that it may be that an exclusion zone from radars of more
than 400 km is required for broadband systems.* Therefore we consider that a private
network using the 400 MHz band could be possible in NI but will not be in the vast majority
of GB.

4.8 PSNI / emergency services TETRA: a broadband private network is unlikely to be able to
operate in exactly the same area as the incumbent PSNI TETRA use but co-ordination /
sharing arrangements could be explored.

Coexistence constraints — adjacent spectrum

49 We do not anticipate there to be any coexistence constraints on a broadband private
network in NI arising from the need to protect radio astronomy*“¢, or for business radio, PMSE
and other narrowband users.*’

4.10 We would need to examine with MOD how it uses 406-410 MHz, 414-420 MHz and 420-450
MHz, to understand whether interference from adjacent band users might arise.

Enabling use of the 400 MHz band in NI for a private network

4.11 Access to 2x1.4 MHz would require access to either the lower or upper pair in the 400 MHz
band; 2x3 MHz would require access to both pairs to create contiguous spectrum.

4.12 Accessing the lower pair (410-412 MHz/420-422 MHz): The feasibility of accessing the lower
pair will depend on finding a way to share or coordinate with the PSNI’s use of the 400 MHz
band, or whether the PSNI might potentially cease using this band in the future.

4.13 Accessing the upper pair (412-414 MHz/422-424 MHz): The feasibility of accessing the upper
pair would depend on the nature of co-channel use by existing licensees (Argiva / Airwave).
Access could be established through commercial arrangements, for example through
spectrum trading.*

4.14 Accessing either or both lower and upper pairs: In addition to the specific actions for the
lower and upper pairs noted above, we would also need to work with the MOD to
understand what technical conditions or coordination requirements might be necessary to
protect the Fylingdales radar, and any other MOD use of 406-410 MHz, 414-420 MHz and
420-450 MHz.

4> ECC Report 240: Compatibility studies regarding broadband PPDR and other radio applications in 410-430 MHz and 450-470
MHz and adjacent bands

46 ECC Report 283 considers how minimum frequency separation and separation distances can ensure coexistence between
radio astronomy and new broadband services in the 400 MHz band, should any issues arise.

47 ECC Decision (19)02: Land mobile systems in the frequency ranges 68-87.5 MHz, 146-174 MHz, 406.1-410 MHz, 410-430
MHz, 440- 450 MHz and 450-470 MHz, annexes 1 and 2

48 These licences are tradeable. We would also need to consider technical licence variations where these might be necessary
to enable use by the desired technology, so that it can coexist with other users, given UK Interface Requirement 2065
currently limits technologies using carriers greater than 2x1 MHz bandwidth.
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Costs associated with deploying a private network for utilities using
the 400 MHz band in NI

4.15 The distinguishing cost factors for using the 400 MHz band are:

e Sites: potentially the lowest build costs due to its coverage characteristics (see paragraph
3.14). However, depending on the bandwidth available, some additional build might be
needed to ensure sufficient capacity.

e Equipment: network equipment would benefit from an international ecosystem (see
paragraph 4.6) likely resulting in lower equipment costs compared to bands requiring
bespoke equipment.

e Migration: it is currently uncertain whether existing users would need to migrate out of
the band and the costs associated with that.

Question 6: Do you have any comments on our overview of the 400 MHz band in NI? Please
consider the specific factors we have discussed in your response.
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5. 450 MHz — in Great Britain and Northern
Ireland

Summary
5.1 In this document, “the 450 MHz band” relates to:
Frequencies under Relevant LTE band(s) Potential
consideration (MHz) bandwidth
450-470 MHz LTE band 72 (451-456 MHz uplink /461-466 MHz Up to 2x5 MHz
downlink); and FDD

LTE band 31 (452.5-457.5 MHz uplink / 462.5-467.5
MHz downlink)

5.2 This band is heavily used across the UK, delivering important benefits for several sectors.
There would be significant challenges and costs in making it available for a private network,
owing to extensive current use and the UK’s band plan, which differs from many other
European countries. It would also likely take longer to make available than other bands. Even
so, we are including it in our considerations as it is likely to offer a good equipment
ecosystem (because of its adoption in other countries) with comparatively lower deployment
costs, and it is seen an ‘anchor band’ for wireless communications in the energy sectors in
Europe.®

53 There are different options to make spectrum available in this band. We would need to
establish both the technical feasibility and costs and benefits of these, which range from a
limited partial replan (e.g. to release 2x1.4 MHz) to a full replan to align the UK’s use with
other European countries. The potential benefits and impacts would be likely to vary
significantly across these options. The options would require significant study before any
proposals could be made for consultation.

Current and potential future use of the 450 MHz band

5.4 The 450 MHz band is predominantly used by narrowband systems in the UK. It is used
intensively, across many different users: business radio; PMSE; emergency services; scanning
telemetry; licence exempt SRDs; maritime onboard ships; and satellite (earth to space) use by
space operation service and space research service (as shown in figure 5.1).

5.5 The UK’s band plan for the 450 MHz band uses a reversed uplink and downlink (“the UK band
plan”) when compared with the band plan used by many other European countries (“the

49 For example see EUTC response to Ofcom’s consultation on the future use of the unpaired 2100 MHz (1900-1920 MHz)
spectrum

21


https://eutc.org/media/2023/05/20230515-EUTC-Response-to-Ofcom-Consultation-on-Future-Use-of-2100-MHz-spectrum-1900-1920MHz.pdf

Potential spectrum bands to support utilities sector transformation

harmonised band plan”).5° This means that UK base stations transmit in frequencies used for
receiving in the rest of Europe, and continental base stations transmit in frequencies used for
receiving in the UK, which can result in interference caused to the south and east of the UK
during certain periods of weather.5!

Figure 5.1: Current use of the 450 MHz band in the UK
LTE band 72
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5.6 Business radio: use of 453-462.5 MHz (and 450-453 MHz under contract) supports 12.5 kHz

channels for PMR communications across many industries including retail (shopping
precincts), transport (buses and taxis), security, factories, construction and utilities. Almost
40,000 licences are authorised in this band, across five licence types.>?

0 CEPT Recommendation T/R 25-08: Planning criteria and cross-border coordination of frequencies for land mobile systems
in the range 29.7-470 MHz. Also sets out the band planning and guidance for 450 MHz cross-border coordination.

51 Certain atmospheric conditions give rise to anomalous propagation effects such as ‘ducting’. The effect of continental
interference was considered in our 2017 UHF strategy review. ECC Recommendation T/R 25-08 provides the basis for cross-
border coordination of frequencies for land mobile systems in the 450 MHz band.

52 The breakdown of business radio licences in February 2023 was: (i) 13,212 technical assigned licences, which authorise
using a particular frequency within a stated coverage area; (ii) 131 area defined licences, which authorise exclusive use of a
frequency within a defined area (from 50km? to UK wide); (iii) 9264 simple site light licences, for localised voice and paging
systems for small/ specific sites using base station and antenna; (iv) 15,581 simple UK light licences for device-to-device
communications without using a base station (several frequencies); and (v) 1233 suppliers light licences used for hire, service
and repair of radio equipment.
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5.7 PMSE: currently has significant use across 450-470 MHz. In 2022, over 47,000 PMSE
assignment allocations were made in the 450 MHz band. In 2015 we recognised PMSE use of
the 450 MHz band as strategically important.

5.8 Emergency services: consists of police, fire and rescue services, and HM Prison and Probation
Service use of dedicated emergency services frequencies in the 450 MHz band>* UK wide.
Services are currently transitioning to a new emergency services network (ESN)°*, and as a
result, some of these frequencies may become available for civil use in the future.

5.9 Scanning telemetry uses a SCADA network in 457.5-458.5 MHz paired with 463-464 MHz for
monitoring and controlling safety critical gas, electricity and water plant equipment.

5.10 Licence exempt SRD use of 458.5-459.5 MHz (in the UK only) is for applications including
industrial/commercial telemetry and telecommand, model control, vehicle and fixed alarms,
and medical and biological applications.>®

5.11 Maritime use of 457.5-457.6 MHz paired with 467.5-467.6 MHz relates to an international
allocation for on board ships communications.*’

5.12 Satellite use of 449.75-450.25 MHz is an international allocation supporting space services>
for which there are a small number of earth stations in use (transmission only).

5.13 The adjacent users of the 450 MHz band are as follows:

e Business radio, PMSE and MOD operating in the frequencies below at 425-450 MHz.

e Digital terrestrial television (DTT) operates above at 470-694 MHz using a mixed network
of high power and smaller in-fill transmitters. These frequencies are also available to
PMSE licensees for wireless microphones and similar uses.

Characteristics of the 450 MHz band

Harmonisation and equipment ecosystem

5.14 The harmonised technical conditions for broadband use of 450 MHz band were agreed in ECC
Decision (19)02. A 3GPP ecosystem for LTE equipment has developed in the 450 MHz band®®,
including terminal equipment which can be used to provide connectivity for utilities. LTE

53 Our 2015 PMSE spectrum review noted the potential loss of access to this band would be disruptive to the sector’s ability
to support large or major events. Previously, our 2010 statement on PMSE future spectrum access also set out some security
of tenure provisions for PMSE access until August 2021 or on five years’ notice, whichever is later, including in relation to
access to parts of the 450 MHz band (though this does not include access to 450-453 MHz). This was subject to the legitimate
rights of primary and adjacent spectrum users and our acting in the interests of national security or to comply with an
international obligation of the UK or a Direction by the Secretary of State. We said that non-PMSE use of this spectrum would
need to be justified on the grounds of delivering greater benefit to society, and we would take the views of affected
stakeholders into account in our decisions.

54 See page 2 of the emergency services frequency allocation table for a list of frequencies used.

55 Emergency Services Network: overview, 2023

56 UK Interface requirements 2030 — licence exempt short range devices

57 UK Interface requirement 2035 — for maritime UHF on-board communication systems and equipment. Allocated under
footnote 5.287 of the ITU Radio Regulations.

58 Footnote 5.286 of the ITU Radio Regulations, states it may be used for the space operation service (Earth-to-space) and the
space research service (Earth-to-space), subject to agreement obtained under provision No.9.21.

9 There are currently 44 devices supporting LTE band 72 and 235 devices supporting LTE band 31 (mostly routers and
modules), and these continue to increase year on year.
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5.15

networks using band 72 or band 31 (which align with the harmonised band plan) are being
adopted widely throughout Europe and other parts of the world, including specifically for
utilities use, and more countries are consulting on proposals to do so.®

In this section we assume that a private network in the 450 MHz band would wish to use the
same equipment ecosystem already developed for the harmonised band plan in order to take
advantage of the existing device ecosystem.

Coexistence constraints — co-channel

5.16

5.17

Incumbent narrowband users: we consider that a broadband private network is unlikely to
be able to coexist co-channel in the same area as these existing users (including business
radio, emergency services and PMSE). Further, opportunities for geographic sharing are likely
to be limited, since a private network requires wide area coverage.®!

Ireland’s configuration of the 450 MHz band is aligned to the UK band plan, so a UK private
network using the harmonised band plan would require careful coordination, particularly at
the border with NI.

Coexistence — Adjacent spectrum users

5.18

5.19

5.20

Narrowband users: The coexistence issues for narrowband users operating in a reverse
configuration - including business radio, PMSE, emergency services, scanning telemetry —
would depend on whether the band were fully replanned to align all narrowband users with
the harmonised band configuration. These are discussed in the following subsection on
enabling access for a new private network. We do not anticipate any coexistence constraints
on a broadband private network arising from other narrowband users, maritime and
satellite, as they operate using the harmonised band plan.

DTT: We consider that coexistence between a private network in the 450 MHz band and DTT
is likely to be possible.®?

Fylingdales radar: There is no coordination requirement in place for current narrowband
spectrum use above 450 MHz with the Fylingdales radar operating in 420-450 MHz. However,
previous measurements found that broadband systems in the adjacent 450 MHz band could
have an impact on the radar’s performance, although to a lesser degree than co-channel use
at 400 MHz. Therefore, we would need to manage coexistence with broadband systems in
the 450 MHz band which are near to the radar.

60 According to GAMBoD, LTE networks have already been deployed in LTE bands 72 or 31 in Germany, Netherlands, Brazil,
Hungary, Poland and Sweden. France is consulting on allowing LTE use of the 450 MHz band.
61 ECC Report 292: Current use, future opportunities and guidance to administrations for the 400 MHz PMR/PAMR

frequencies, see Executive summary.

62ECC Report 240 found that an out-of-band emissions limits on broadband base stations and a frequency separation of up to
3 MHz between the broadband downlink and DTT could enable coexistence. A3.2 of ECC Decision (19)02 defines the
harmonised technical conditions for an appropriate out-of-band emissions limit on the broadband base station downlink.
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Enabling use of the 450 MHz band for a private network

5.21 Given its current heavy use, any use of the 450 MHz band for a private network would
require significant replanning and have an impact on existing users, at least some of which
would need to migrate to alternative frequencies if these could be identified. The UK’s
reversed band plan compared to many other European countries introduces additional
complexity. Before any proposals could be made for consultation, the technical feasibility,
and cost and benefits of any changes, including the impact on existing users, would need to
be carefully assessed.

5.22 We last reviewed our framework for managing the UHF bands (410-470 MHz) in 2017 (the
UHF reviews3). At that point we decided not to undertake a full replan of the 450 MHz band
to align with the harmonised band plan on proportionality grounds, and said that we would
not consider the issue again “unless there is a significant and material change to the
spectrum environment”. We consider that it might now be appropriate to revisit the
question of fully replanning to align with the harmonised band plan, in view of changes to the
spectrum environment in the past six years and anticipated further changes. These include
digitalisation of equipment, changes in demand and technology options for incumbent
services (such as push-to-talk over public mobile networks or Wi-Fi), increasing demand for
utilities communications and the growing ecosystem of equipment suitable for the utilities
sector in this band.

5.23 If replanning the band were to be considered there are two high level approaches that could
be taken:

e Partial replan: Migrating some incumbent narrowband users to clear part of the band
for a private network, and retaining the current UK band plan for remaining adjacent
narrowband users. This might be the least intrusive approach for releasing 2x1.4 MHz,
and in principle could release up to 2x5 MHz (although the replanning involved might
then be closer to a full replan).

e Full replan: Replanning all incumbent narrowband users to align with the harmonised
band plan, leaving part of the band clear (i.e. from 2x1.4 MHz to 2x5 MHz) for a private
network. This is the approach that was discussed in our 2017 UHF review.

5.24 We would also consider coexistence with the Fylingdales radar operating below 450 MHz.

Partial replan considerations: Migrating some incumbent co-channel users and
retaining the current UK band plan for adjacent users

5.25 Under this approach, existing narrowband users that would be co-channel with the new
private network would need to migrate to alternative frequencies, as they could not coexist
with a private network. We would aim for remaining adjacent narrowband users to remain in
their current configuration where possible.

63 2017 Strategic Review of UHF bands 1 and 2
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5.26

The impact on incumbent users would be determined by a number of factors, including the
total amount of spectrum to be cleared and the frequencies chosen. An illustrative example
of a scenario in which 2 x 1.4 MHz is required is shown on the following page.

Technical considerations

5.27

5.28

5.29

The amount of spectrum that would need to be cleared would be determined by not only the
required bandwidth but also any additional spectrum required for there to be sufficient
frequency separation between the new broadband private network and incumbent
narrowband users. This might be required to manage the risk of interference between the
uplink of incumbent narrowband users and the downlink of the broadband private network,
and vice versa, which would otherwise be immediately adjacent in frequency. As set out in
annex 9, if needed, this frequency separation may need to be up to 2 MHz.

The private network would likely also require additional base station filtering on both the
uplink and the downlink. We would need to do further work to determine the filtering
requirements and the necessity and size of any frequency separation.

If frequency separation was necessary, then the resulting gap (between the incumbent
narrowband users and the broadband private network) could be used by narrowband users,
such as business radio users, opting to use equipment configured for the harmonised band
plan. Figure 5.2 provides an illustration, for the upper part of the band, of the changes in
alignment and use for partial replans with and without frequency separation. This is a highly
simplified view (not to scale) to illustrate the concepts rather than a detailed band plan.

Figure 5.2: Simplified Illustration of partial replan concept with and without frequency separation

(showing upper part of band)

Partial replan - no frequency separation

Cu rrent UK band p|an Broadband private network

Partial replan - with frequency separation

Incumbent narrowband users Frequency separation
«——>

Broadband
Narrowband .
private
users
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Downlink  Uplink
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lllustration of how potential incumbent users might be affected by a partial replan

The specific types and numbers of incumbent users impacted by a partial replan of the 450 MHz band
would depend on how much bandwidth were being released for the private network, the extent of any
frequency separation and whether LTE band 72 or LTE band 31 was to be used. In table 5.1. we provide
examples of the specific frequency ranges that might need to be cleared to use LTE band 72,
depending on these factors.¢

Table 5.1: Examples of spectrum that might need to be cleared for a partial replan to enable a
private network in LTE band 72

Private network bandwidth

Frequency separation

required 2x1.4 MHz 2x3 MHz 2x5 MHz
e 451-452.4 MHz 451-454 MHz 451-456 MHz
/461-462.4 MHz /461-464 MHz /461-466 MHz
e 450-453.4 MHz 450-455 MHz 450-457 MHz
/460-463.4 MHz /460-465 MHz /460-467 MHz
5 MHz 450-454.4 MHz 450-456 MHz 450-458 MHz
/460-464.4 MHz /460-466 MHz /460-468 MHz

To illustrate the potential impact on various incumbent users, we consider the example where the
private network uses 2x1.4 MHz in LTE band 72 and there is no frequency separation required (orange
cellin table 5.1). In this scenario the incumbent users would lose access to 451-452.4 MHz and 461-
462.4 MHz:

e Business radio users. This example might affect around 3700 business radio licences®, based on
licensing data from June 2023. This is less than 10% of business radio licences across the 450 MHz
band. To assess this example more fully we would need to do further work on whether there is an
alternative frequency range that those users could migrate to and how, including whether existing
equipment could be retuned. We understand that most existing business radio equipment can be
retuned between UHF 1 (425-450 MHz) and UHF 2 (450-470 MHz).

e PMSE users. This example could impact around 7% of PMSE assignments based on 2022 licensing
data®. To assess this more fully w