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10am

11.30am
11.45am

Intro & keynote speakers

Coffee Break

Dr Abhaya Sumanasena
Chair of the UK SPF and Real Wireless
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Economics of spectrum and impact on UK

UK SPF Q2 202Blenary andcluster updates

Networking lunch

JOINER and the future of connectivity in the UK

Initial findings: Spectrum landscape lunar communications

Panel: Developing a regulatory approach to lunar communications

Coffee Break
Panel: The future of critical communications

Networkina drinks

eago Consulting

Tony Lavender
UK SPF Cluster 3 Chair and Plum Consulting

Luigi Ardito
Chair of the UK SPF Steering Board and Qualcomm

All

Professor Simon Saunders
University of Bristol and JOINER NSF

Dr Abhaya Sumanasena
Chair of the UK SPF and Real Wireless

Laura Iglesias
Department of Science, Innovation and Technology

All

Janette Stewart
Analysys Mason

All



Intro & Keynotes
Dr Abhaya Sumanasena, Real Wireless & UK SPF Chair
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realwireless.

independent telecoms experts

A framework to identify UK R&D investment priorities

Dr Abhaya Sumanasena, Real Wireless

realwireless.



Developing a framework to identify UK R&D investment

priorities

Technical challenges
and solutions

| 03 June 2026

UK

\Strery

Multi -criteria framework to
identify UK R&D investment
priorities

UK priorities that generate the greatest

economic growth, security and
resilience returns.

Confidential & © Real Wireless Ltd. 2025. All rights reserved.

Standard interfaces &
reference architectures

realwireless.



ldentifying UK priorities

The goal is to identify categories wheaui has the greatest opportunity to engage in commercially significant global revenue pools

This will help frame these categoriespagential targets for R&D investmentthat canpromote SME participatiorand support
ano[economic developmer}t
¥

The revenue generata@flects commercial activity, investment priorities & the activation of the supply chain

Relying solely on revenue share for Ré&ioritisationwould lead to underinvestment in some of the UK's most strategically
significant opportunities.

Themulti-criteria framework with abroader assessment will address this limitation:

1. Growth rate.E.g. NTN software categories are growing from reegiot exceptional CAGR figures that do not show up in
absolute revenue share.

2. Strategic leveragen certain categories supports ecosystem development, while their absence restricts value generation.
Investing in these areas can also boost innovation and R&D, fosterintelomg@conomic growth.

3. UK competitive positionUK competitiveness reflects what UK companies can actually compete for, accounting for both
capability and market structure, representing a direct channel of benefits to the UK economy.

4. Supply chain and sovereign resilienc&me areas highlight the need for UK indigenous capabilities alongside commercial
7 returns, particularly when technology supports government or Defence communications.

| 03 June 2026 Confidential & © Real Wireless Ltd. 2025. All rights reserved. rea|W| rel eSS ®



R&D priority tier resultsg an example outcome

Weights], W1 W2 W3 W4 W5
C5

C4
Funding category Growth |Strategic

| 03 June 2026

Category 1
Category 2
Category 3
Category 4
Category 5
Category 6
Category 7
Category 8
Category 9
Category 10
Category 11
Category 12
Category 13
Category 14

(
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Band
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Contact:
Dr. Abhaya Sumanasena,

Head of Policy and Regulation, Real Wireless

e: abhaya.sumanasena@rea&lireless.com

For details contact us at:

Real Wireless Limited

e info@realwireless.com

w realwireless.com i PO Box 2218, Pulborough

@ linkedin.com/company/reaivireless i  West Sussex RH20 4XB, UK rea I Wl r.e | eSS
@
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Julia Criado
Radio Spectrum Policy Group (RSPG)
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OPENING FRAME

Three opening signals
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Spectrum policy is no longer a niche tel‘%gg‘mJﬁEé"_ §

It now sits at the intersection of growth, resili
- and strategic autonomy. ik

Competitiveness, resilience and security

Spectrum now underpins mobile, satcom, public protection,
industrial digitalisation and critical services.

EU Coordination and harmonization

Europe needs enough harmonisation to create scalg without
erasing national security, geography and market realities.

Preparation is ongoing

For WRG27 and 6G, the decisive choices are made during the study
and alignment phase, not in the final conference room.



A EUROPEAN FRAMEWORK WITH NATIONAL JUDGEMENT

Coordination without full centralization

EU-scale harmonisation

Where scale, equipment ecosystems
and cross-border predictability matter
most.

The practical objective is not maximum uniformity. It is enough alignment to create scale and credibility, while
preserving room for national execution.



THE REAL WR&@7 WORK HAPPENS BEFORE 2027

The preparation phase is where choices harden: Priorities, trad#s and red lines

2024 2026127 2027

@ o O

Negotiation and

Studies and trade -offs EU and CEPT alignment e .
Clarifv where E ) coalition -building
aT'fY.W €re Europe neeas - Develop EU positions aligned with Arrive with a coherent narrative,
flexibility, where it needs red lines, iy ) )
: EU policies to promote and defend ready to build alliances beyond
and where coexistence can be : :
. them internationally. Europe.
made credible.
IMT / 6G candidate bands Satellite and NTN expansion Science and passive services Cross-service coexistence rules

WRC-27 is not just an ITU conference. It is the point where industrial strategy, technical coexistence and geopolitical coordina  tion meet.



SHARING AND ACCESS

Access models should reflect operational reality

Exclusive licensed
access

Time-based or
coordinated use

Best where investment certainty,
QoS and national coverage
remain the priority.

Relevant when access can be
scheduled, bounded or tied to
clear operating conditions.

Sharing is not an objective in itself:
e Case-by-case, band-by-band, incumbent-by-incumbent

e Protect investment incentives and service reliability

e \What sounds persuasive in theory must still prove workable in practice



PREPARING FOR 6G WITHOUT FRAGMENTING THE ECOSYSTEM
OGGIUI Wz W] c AWRYt WRUHAI ¢t R U yibutltdle, Optidnality dihd Y LWWE 2 |
affordability must remain the guiding principles

In Europe, upper 6 GHz is increasingly at theentre of the 6G capacity discussion. But future band decisions should not be
framed as a race to multiply options. They should be guided by a disciplined objective: enable innovation while preserving
scale, investment credibility and affordable deployment.

. Too many divergent band options weaken the equipment ecosystem, slow dovatandardisation
Scale first ;
and make deployment more expensive.

. . Europe should prepare for future capacity needs without locking itself too early into rigid
Keep Optlona“ty assumptions or premature choices.
Protect affordability and Future harmonisation must remain credible in practice: respectful of incumbents, enforceable in
coexistence real conditions, and supportive of costefficient deployment.

Upper 6 GHz may be central to the debate, but the real objective is a credible path to scale to 6G not
limiting, when possible, the access to the band to licenseexempt services



WORKING TOGETHER WHERE IT MATTERS

A practical agenda for continued cooperation

01

02

03

04

Sustain a serious WRC-27
dialogue

Share coexistence evidence

Keep talking on critical
communications and NTN

Align where it creates scale

Disciplined contact where positions,
studies and coalition-building
matter.

Especially where satellite, mobile,
public-sector or scientific uses
compete in hard bands.

These are increasingly strategic,
operational and cross-border in their
consequences.

Research, standards, testing and
equipment ecosystems do not
benefit from unnecessary
fragmentation.

Dialogue

Evidence

Alignment

Scale

Close cooperation remains possible where
interoperability, scale and credibility matter
to both sides



A PRACTICAL TEST FOR THE ROAD AHEAD

In spectrum policy, ambition matters only when it can be delivered in practice

The next phase of spectrum policy will be shaped not just by vision, but by execution.
The real test is whether key choices are credible, pragmatic and coordinated.

Credibility Pragmatism Coordination

By staying focused on those three tests;"Europe:willcontinue-to shaperoutcomes that matter far

beyond any single forum or process Thank you
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Enabling wireless services in the UK economy

OBJECTIVES
PRIORITIES




Spectrum Group Leadership Team

David Willis

Group director

Policy

Tech
Lead

Gideon
Senensieb

Terrestrial Spectrum Policy
& Awards

Steve
Leach

Technology Policy

Operation
s/Services

Specialists Chris
Woolford

International Spectrum

Nina
Percival

Non-Terrestrial Spectrum Policy

& Authorisations

Martin
Fenton

Technology Policy

=
{4 "% Armelle

;™ Boisset

Spectrum Engineering &
Systems

David
Ashcroft

Spectrum Assurance, Compliance
and Licensing



Navigating change and uncertainty

N=
Sovereignty Threats &
Supply Chains Resilience
& Services

Economic
Outlook

Digitisation
Growth in CNI

Space & Utilities
Satellites




Looking back
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Work in progress & looking forward

Mobile
1.4 GHz Auction & ALF
Rural Spectrum Sharing
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Mobile & Wi-Fi
Upper 6 GHz

Sub 1 GHz
PMSE Review, CNI

2GHz Mobile Satellite }
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Innovation
Trial Licenses & drones
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Space Launch
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Spectrum Assurance
e.g. Jammers
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Licensing Systems
Simplification & Speed
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International and preparation for WRQ7

WRG27
Shanghai

606G

Al 1.7
4.4-4.8, 8, 15 GHz

MSS allocations
Satellite 10T

W0

Mobile <> WtFi Interop
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Science services
(incl. lunar comms)
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Final remarks Ny

Profile of spectrum continues to rise
A Rapid technical development

A Increasing market complexity

A More stakeholder interest |
A International frameworks remain key --II[I [WE ,} Pt
A Significant geopolitical interest

Ofcom Is promoting an agile and flexible approach to spectrum management,
supporting spectrum sharing, in a more dynamic, complek uncertain world

Collaboration Excellence Agility Empowerment Respect




Coffee break
11:00T111:30
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11.45am

Intro & keynote speakers

Coffee Break

Dr Abhaya Sumanasena
Chair of the UK SPF and Real Wireless
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Economics of spectrum and impact on UK

UK SPF Q2 202Blenary andcluster updates

Networking lunch

JOINER and the future of connectivity in the UK

Initial findings: Spectrum landscape lunar communications

Panel: Developing a regulatory approach to lunar communications

Coffee Break
Panel: The future of critical communications

Networkina drinks

eago Consulting

Tony Lavender
UK SPF Cluster 3 Chair and Plum Consulting

Luigi Ardito
Chair of the UK SPF Steering Board and Qualcomm

All

Professor Simon Saunders
University of Bristol and JOINER NSF

Dr Abhaya Sumanasena
Chair of the UK SPF and Real Wireless

Laura Iglesias
Department of Science, Innovation and Technology

All

Janette Stewart
Analysys Mason

All
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uk spectrum po

Future Users Spectrum Demand
Project - Introduction

21st May 2026

Scott McKenzie
Nick Fookes
Julian Garrett

@ coleagoconsulting




Coleago Consulting Limited

Telecoms strategy consultancy

—
S

B o Founded in 2001
/;V Based in the United Kingdom

Global client base
Experience based consulting
Leading adviser

i Fibre

i Spectrum

i Telecoms regulation

Also provide training courses
i Mini Telecoms MBA

i Leadership

i Regulation

Advised UKSPF previously on UHF band studies

coleagoconsultlng © copyright Coleago 2026



Future spectrum user demand

Rapid wireless growth will potentially
strain available UK spectrum without
future planning.

An independent UKSPF study to assess
future spectrum demand over the next 107
15 years, aligned to national strategies
and treating spectrum as a public good.

Focus on under-represented, cross-sector
use cases (i.e. not areas already heavily
analysed), defining priority use cases and
forecasting demand under multiple
scenarios.

Evaluate technology and access models
(e.g., sharing/local licensing, 5G
Advanced/6G/NTN) and produce a
qualitative valuation framework capturing
economic, social and safety-critical value.

coleagoconsultlng © copyright Coleago 2026



@ coleagoconsulting

We have a six-step process to answer the key questions

Step 1

Kick off

i Kick off workshop to
introduce the team
members

i Confirm our
understanding of the
project scope and
priorities

i Agree the
methodology and key
deliverables for the project

Review of the
literature

i We will aim to collect
most of the information
needed for the study. This
will include:

A Evidence on existing
market and technology
trends affecting future
communication needs

A Industry and regulator
views on the long-term
future use cases

Sources include:

A Government Industrial,
Defence and
Infrastructure
Strategies

5G-ACIA reports
BEREC reports

GSA reports

GSMA reports

6GIA research

To To To T Io

Interview key
stakeholders

i Prepare a list of
questions, tailored to each
stakeholder type, to
ensure a structured
dialogue

i Interview up to 20 key
stakeholders, e.g.: Ofcom;
DSIT; MNOs; Satellite
Operators; Emergency
Services; 5G-ACIA;
Industry Associations;
Equipment Vendors; the
Home Office; the MOD.
Potentially other SPF
members and outside
economists. Engage with
stakeholders for additional
information as required.

i All interviews to be
conducted under Chatham
House rules if requested

Analysis of scenarios

i Review results of
previous steps and identify
21 3 common use cases

i Build 10 to 15-year
demand scenarios for
each case

i Develop key dimensions
of the scenarios including
potential technical options
and spectrum needs

i Assess impact on
users as well as the
qualitative value to the UK

i Assess how spectrum
policy will need to vary
considering the use cases
and determine the options
most likely maximise the
value to the UK

i This will include:

A Dynamic and flexible
access models (e.g.
sharing, short-duration
and local licensing) for
cross-sector demand.

A Reprioritisation and
potential reallocation of
key bands

A A qualitative valuation
framework capturing
economic, social and
resilience benefits

i Draft report of analysis
and conclusions and
present findings to UK
SPF

i Prepare final report and
presentation

Data collection and
agreement on the

methodology and
deliverables

Understanding the
market and technology
landscape for future use

cases

Understanding the
stakeholder viewpoints

Outline two to three
main scenarios for
future use

© copyright Coleago 2026

A set of
recommendations on
the future use of the

spectrum

Report and
presentation

35



We aim to deliver our final report by the 6t August

I I

1 Ki ck off -

Ki ok f

2 Re vi ew loift drha&t ur e
Result s
3 Il nterview key stakehol der s
Result s
4 Anal ysis of scenarios _
Result s
5 Assess implications for spectrum pdlicy Iy
Result s
6 Document conclusions and present figndings “

Draft Fina
Report Repo

® Project management call

([
® St eerco Meetings

Mi lestone® Project management call
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Status update

Activities

Risks Items

Literature search ongoing

Information request sent out to UKSPF members

Interviews have started:

UKSPF members (1 complete and 1 scheduled)

internal Coleago experts

- Only two responses to our UKSPF

member information request so far

@ coleagoconsulting

© copyright Coleago 2026
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Example use cases being considered

Potential Description Availability/Opportunity Matrix

categories!

Rural Reserve A spectrum-access portfolio for open, semi- Customer
open and closed rural/remote networks, to Demand

support critical connectivity use cases such as:
Agritech: monitoring, telemetry and

automation _ k ~
. . @ Q)v (%)
Rural/remote drone communications and 7%\90/ & 3
infrastructure support [ R
. Distributed Energy Resources telemetry,

In the major candidate bands (b39, n77) i
there is infrastructure vendor support

Demand highest in non-served and
underserved rural regions, with other use-

SCADA?

Local Government: wide-area comms and
asset monitoring in remote areas

Edge computing (where backhaul may be cases (agritech etc) providing demand
weak) . Many vendors support b39 (LTE) and
. Field communications (field engineers, etc) n77(5G) (Note: no Google support b39)

Note 1: Prioritising under-represented/fragmented sectors (not consumer MBB or areas Ofcom/trade bodies already cover) and keep the initial framing tech- and band-agnostic.

@ Note 2: Supervisory Control And Data Acquisition 38
: coleagoconsulting © copyright Coleago 2026



Example use cases being considered

Potential Description Availability/Opportunity Matrix
categories!

Terrestrial D2D | Device-to-Device communications and Customer
communications connectivity tethering needs for ESN (note, Demand

this may be out of scope as ESN is not an
under-represented/fragmented vertical)

Capability might be extended to allow 2% 0@9{@
. (04
emergency calls/messages in coverage @59 < QOQ \}Obb

blackspots to be routed via other consumer

handsets to a network Strong Customer Demand for extended

range services 1 especially Emergency
services when migrated from 390MHz to
/00MHz

D2D comms between drones/robots to
facilitate connectivity tethering when
operating in coverage blackspots

Early Commercial release from suppliers for
D2D-MCX context (Release 17/18)

@ Note 1: Prioritising under-represented/fragmented sectors (not consumer MBB or areas Ofcom/trade bodies already cover) and keep the initial framing tech- and band-agnostic.
- coleagoconsulting © copyright Coleago 2026

39



Contact

<

«

«

@ coleagoconsulting

Scott McKenzie

Tel: +44 7825 294576
scott.mckenzie@-coleago.com

Julian Garrett

Tel: +44 7391 498813
julian.garrett@coleago.com

David Tanner

Tel: +44 7976 415250

david.tanner@coleago.com

@ Nick Fookes

Tel: +44 7710 350816
nick.fookes@coleago.com

@ Ade Ajibulu

Tel: +44 7971 281876
ade.ajibulu@coleago.com

© copyright Coleago 2026
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Panel: Economics of spectrum and impact on UK

x Chair: Tony Lavender, Senior Advisor, Plum Consulting

X TheoSpathopoulos, Senior Specialist in Spectrum Standardisation and UK SPF
Steering Board Vice Chair, Nokia

x Scott McKenzie, DirectorColeagoConsulting

x Detlef Fuehrer, Director Spectrum Management and Regulatory, Hewlett Packard
Enterprise

X Calum Gruer, Principal Economist, Ofcom
x  Shamil Jobanputra, Principal, Regulatory Affairs, BT
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UK SPF Plenary
Luigl Ardito, UK SPF Steering Board Chair & Qualcomm
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UK SPF Steering Board updater Luigi Ardito, SB Chair

Announcements

A The UK Spectrum Policy Forum (UK SPF) has commissioned Real Wireless to map the spectrum landscape for lunar communications.
A The UK SPF has also commissionéZbleagoConsulting to conduct a study on future spectrum users and demand.

A Cluster 1 Chair position is open to members from industry.

Topics for potential UK SPF research projects

Market mechanisms to facilitate public sector spectrum access from 2030 onwards including private networks
Next-generation spectrum sharing for wireless technologies

International spectrum harmonisation

Enablingspectrum monitoring innovation

Future regulation of satellite downlink and possible options foauthorisation

Flexible use in 476694 MHz band

Steering Board Activities and Objectives

o g ks~ whPE

Drone/UAV development was identified as a priority area at the recent Steering Board meeting, with an opportunity highligifite@ coordinated
techUK/UK SPF activity.

Emerging spectrum requirements were noted to align closely with SAL discussions on innovative spectrum sharing, with agreetteengage the
Future Connectivity Hubs to strengthen collaboration and support industrfed, commercially focused research into spectrum shanng technologies.

Join the UK SPF!
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Update from Cluster 2

Bob Stewart,UK SPF Cluster 2 and University of
Strathclyde
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Update from Cluster 3
Tony LavendenlJKSPF Cluster 3and Plum Consulting
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Update from Cluster 4
Kumar SingarajanlJKSPF Cluster /and Euroma
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Cluster 4 Update (May 21, 2026)
Kumar Singarajah

UK, ITWw> /9t ¢ k 9! yR 204KSNJ w¢h | OWRRORT hduistry iNtdrast OgnGagemeat inciagids3eRult A Y HnHvc F2NJ L¢!
Envisaged scope of Cluster 4 workshops in 2026 / 2027 as below.

For 2026:

| An April 2026 Workshop on WR027 Al 1.15 etc on Lunar Communications elc .

I. An early July 26, 2026 workshop on WERI27 on D2D / MSS topios spectrum aspects of C / Ku band NTN.
lll. A September / October 2026 workshop oiiBD- ITUR etc work on GEO on NGEO satellite system sharing
IV. A mid/ late Q4 2026 with-3 non European NRA or RTO representatives to provide perspectives on key topics for fPO2FRC
V. [A Q4 possible first workshop of spectrum / EM authorisation aspects of free space optical commungadikrsubject to SPEB]

For 2027

l. A early Q1 2027 workshop on WR@27 Al 1.7 (IMR030 etc

. Two further Workshops inQ1/Q2/Q320@8 A i K F2 Odza 2y &22087topiés2 i LR GIFG2¢ 2 w/

lll. A possible Workshop in Q2 2027 on ideas / proposals for-20RT Al 10 viz WRZD31 agenda.

V. Ly SINIe& 5SOSYOSNI HAHTZX 22N] aK2L) gA0K | awSOASE k t SNBRLSOGADGSE 2F HAHTE

SPF members encouraged to offer presentations re above.
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Networking lunch
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Dr Abhaya Sumanasena
Chair of the UK SPF and Real Wireless

Coffee Break Al
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: . Tony Lavender
11.45am Eeiielies € sfupglii elnel gt e LIS UK SPF Cluster 3 Chair and Plum Consulting

Luigi Ardito
Chair of the UK SPF Steering Board and Qualcomm

10am Intro & keynote speakers

UK SPF Q2 202Blenary andcluster updates

Networking lunch All
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Dr Abhaya Sumanasena
Chair of the UK SPF and Real Wireless

Laura Iglesias
2.30pm Panel: Developing a regulatory approach to lunar communications Department of Science, Innovation and Technology

3.10pm Coffee Break All

Janette Stewart
Analysys Mason

Networkina drinks All

Initial findings: Spectrum landscape lunar communications

3.40pm Panel: The future of critical communications

4 200m



JOINER and the future of connectivity in the UK
Professor Simon Saunders, University of Bristol
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We Collaborate.
We Innovate.

National Spectrum
Facility

Update for UK Spectrum Policy Forum




Experimental
Facility:
Connected,

federated labs and
facilities and

JOINER Mission

A national shared infrastructure turming Advanced Connectivity Technologies (ACT)
R&l into deployment -ready solutions

-I
R&l Capability:

Delivering
Experimentation as
a Service (EaaS) in

Industry
Engagement:
Driving industrial
experimentation

and solutions to
accelerate market

222
&

International
Engagement:
Aligning with global
partners,

comparators and
standards to drive

Public & Third
Sector
Engagement:

Providing expert
evidence and

Capital
Investment:

Bridging global
productive capital
with UK startups,
scale-ups and

Y7

o—x

Skills
Development:

Building national
capability in
advanced
connectivity through

testbeds under a order to advance 2" analysis on
common operations cross-sector readiness standardisation regulation, policy enterprise in hands-on training on
and governance solutions strategies in & digital coordination with the JOINER platform
framework Ic:(_)rcl)_:dlnatlon with transformation FTH for spinouts

X
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What JOINER Offers

JOINER Core Infrastructure & Services

JOINER Brai JOINER Termi JOINER Fabri

Monitoring CPUs & GPUs
On premise

Connectivity
Cloud

RICs &
pack

JOINER JOINER Al JOINER NTN
National Acceleration Emulation
Spectrum Facility Platform

Facility




The big picture t future spectrum management
needs research and innovation

2 ~ 2 A renewed foc n innpvation in wireless technology, enhanced sharing of spectrum
?Ef Nkt WEGWHaql 202311 Esgh&s,%iitﬂwdﬁb?tg] and the frontiers of usable spectrum, advanced spectrum
calls for: management techniques, improved interference management, monitoring and
resilience will enable us to significantly improve spectrum availability, ensuring that
b GURaql e WeHADE + WRt WUYqWe WIRAGRgRUNIWNE AaVYI L

§ 1n H Y l(.)j K * LI—I E G I\J FI- G] | 2 fj III~ r.‘ I,,I r.‘ n I1 IOI I1 I”J .:lrﬁ-r"lé:':? Ii"“: unused specinum across many

A - Adopting technologies that enable more fraquencies, the growth in compating spectrum We will place a grawing emphasis on four aspects of how we manage spectrum
Strategy 20 14 Identlfles areas ?’T‘ciem e ":'{3_:"‘“"“"“:"_" D& crucial, butihe  demands will needto be addressed by a mix of +  Exploring new forms of spectrum sharing and extending sharing across new bands
i '.ﬁ,_:;i.w:__sz;ff_. a're?si"_:';_?:::j - .SEE““”_“ *E'PUFE’OS'"Q‘-: higher value uses «  Maintaining our increased focus on understanding the coexistence challenges associate
which need research: eographcaliocatons T
= 5 i . . e .
? Ef Btatenidnt of Strategic Strategic Priority 2: Driving growth through
Priorities to Ofcom maximising access to spectrum

We must continually strive to maximise access to and use of spectrum for the
growing number of wireless applications across the economy. This willrequire
arange of measures, including implementing new spectrum management
techniques, adopting innovative technologies that enhance spectrum
efficiency, and enhancing spectrum sharing, where appropriate. For example,
dynamic and automated spectrum access could hold potential for more
efficient spectrum access.

mEUt 21 RUNDW GUHAG! ceGWec2¢cRICHRIRGg! WaYLW 2 GGY
iy : counterparts ahead of the World Radio Conference 2027 and collaborating with Ofcom

UK Digital and Technologies Sector to promote efficient, innovative spectrum allocation and regulation which continues to
Plan (2025). support the development and deployment of ACTk



https://www.gov.uk/government/publications/digital-and-technologies-sector-plan
https://www.gov.uk/government/publications/digital-and-technologies-sector-plan
https://www.gov.uk/government/consultations/proposed-statement-of-strategic-priorities-for-telecommunications-the-management-of-radio-spectrum-and-postal-services/proposed-statement-of-strategic-priorities-for-telecommunications-the-management-of-radio-spectrum-and-postal-services
https://www.gov.uk/government/consultations/proposed-statement-of-strategic-priorities-for-telecommunications-the-management-of-radio-spectrum-and-postal-services/proposed-statement-of-strategic-priorities-for-telecommunications-the-management-of-radio-spectrum-and-postal-services

A Limited by Shannon
and costs
A Heavily researched

Three approaches to addressing spectrum
scarcity / delivering

spectrum abundance

A Well researched
New Spectrum A Unattractive/costly to industry for wide
Sub THz area

mmwave : A Increasingly limited
Clearance/refarming
Main focus for

JOINER NSF
Spectrum

Efficiency
(Intra system) A Relatively little

Modulation & coding research 1 big scope

Antenna techniques Spectrum Sharin - ol
(MIMO etc) P g for originality

Resource (Inter system A Only approach which
allocation, traffic efficiency) can deliver order of
rsft‘ggfi‘ggmem and magnitude gains
Densification A Aligned with

DSIT/Ofcom spectrum
strategies




Supporting spectrum research across the stack

Regulatory and policy evolution

7. Application Layer [0 Automated and dynamic allocation

Multi access control

5. Sessiontayer QD

Intelligent scheduling Opportunities for
innovation at all layers T
but progressive move
towards data, automation
and intelligence

Interference mitigation and control
Transceiver efficiencies

Propagation and channel modelling

1. Physical CZE= 1013100

I 'H Monitoring and mapping
56



What is JOINER NSF: y,

A A UK-wide facility for spectrum management research and innovation.

A Supports DSIT and Ofcom goals to innovate for efficient spectrum usage

A Linked with JOINER Brain and Fabric for real-time, real-world data‘and , '
analytics at scale e = =

A Focused research on sharing between heterogeneous networks for 10x prlme S &
spectrum availability

What vyou can do with 1t1:

Spectrum Digital Twin \ l 5 1 . k | 3
TN s %2 Moni tTora:c |l ve spectrum use
A nationalresource for monitoring real ata GELE]
spectrum usage and creating open il
| Specirum usage metis Emul aRieec:r eat e RFE S ¢ e RGOS S
Spectrum Synthesis ‘ ‘
Reflect proposed sharing scenarios Allocation & assignment = :
| asmenes BAssigfnial automated and dyna
Playback synthesised spectrum usage to ‘
I test or train new algorithms / Automated and Dynamic
¥ Realifo Systom Emulation e, co Repl 8ymul ate and anal yse spe
Enable representative and reproducible e

| —— 3 5 s d€plOyment of resea
evaluation of new techniques for spectrum ]
¢ solutions
allocation

Coll|l abagaxatere tech, policy,

TraBoild skill s a6Gl stpoeocltsr ufno



JOINER NSF Advisory Board
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Academia

&
L
D

ROx p "
- & University of
Departmentfor = ( JF-COXIN  |Vin i ]
! . Ministry BRISTOL
Science, Innovation, — T — of Defence UNIVERSITY
& Technology OF OULU
Queen's
University
Belfast

Industry L
Additional members

John Chapin (US, independent)
QUOICO/WV\ uk spectrum policy forum Martin Wren-Hilton (independent)
vodafone JOINER has demonstrated the value of a National Spectrum

Facility... These capabilities are unique within thg UK

academic and private sectors, groviding the foundations for
annronriate dacicinne t0o he made nn | IK ecneactriim 11eanea tNn




£ JOINERNSF Functions

Spectrum Digital Twin
Spectrum Monitoring
A national resource for monitoring real
spectrum usage and creating open

datasets
Spectrum Synthesis
1 Reflect proposed sharing scenarios

Spectrum Replay
Playback synthesised spectrum usage to

i

Real-life System Emulation
Enable representative and reproducible
evaluation of new techniques for spectrum
allocation

1 test or train new algorithms

Monitoring Assignment

d ata data

Spectrum usage metrics

\

Allocation & assignment
policies

'

Automated and Dynamic
Spectrum Assignment
Enable closed loop
deployment of research
solutions
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Current capabillities

A
A

Spectrum monitoring 10 MHz 1 8 GHz, four
sites live, four in progress, plus mobile
Spectrum sharing projects in progress in
close collaboration with industry and public
sector

Spectrum advisory board in place with DSIT,
Ofcom, industry and public sector
representation ¥
Experimental capabilities el

Phase |
@ Phase II

Phase llI
® Phase I+

JOINER NSF Features

Plans

Coverage - Extend spectrum monitoring to most JOINER terminal
locations

Capability - Extend selected nodes to 40 GHz
Densify T Develop low-cost mobile sensors and integrate data

Interconnect - Combine with spectrum monitoring efforts in EU
(incl. Ireland) and US

Assignment - Develop dynamic spectrum assignment to real-time
operational state

Spectrum digital twin - Extend spectrum emulation capability to
sites beyond Bristol using additional software radios (SDRs)

Integrated TN/NTN spectrum management
JOINER NTN theme team

Support spectrum projects using the facility by academia, industry
and public sector

I Joint projects with



Spectrum Projects

Current Project Areas

ASolar noise effects on mobile networks
ASharing in upper 6 GHz band

AStudy on MNO terrestrial sharing
AStudy on MNO TN/NTN sharing
AUtilising maritime spectrum

AAkdriven spectrum mapping

ng data

Analysis /

incumbents ++

modt:.lling \+/

Activity Emulation ——

Enhanced AFC

Reference AFC

Implementation
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5925 MHz

JOINER NSF
6 GHz sharing lab

6425

6585 7125

Monitori

ng data

Incumbents ++

\

/

Upper6 Gz | Analysis /
; | (low power indc ;;;i _________ mode”ing
| 1e albaela i s e e |
PR I Activity Emulation
Wi-Fi gives w:y to mobile
in this portion where needed
Source: Ofcom
To address:

Realisticonobile/WtFi coexistencgrarameters
In specialisecasege.g. stadiums)

Adequacyof incumbent(fixedlinks, PMSEetc)
protections

Reliabilityandsecurityof AFGnechanisms
Behaviouref WiHFIAPsandSTAsS
SovereigiAFGmplementation

Opportunities for ephancementsto Ofcom
Yo | aspécingbripdintesensingenhanced
modelling crosgechsignallinggetc.)

o Po Po o Do o
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SDR or emulator

5G NR
gNBs

Regulato

ry data

Enhanced AFC

Reference AFC
Implementation
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Sensors



