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STRATEGIC DEFENCE REVIEW

* Published 02 June 2025: government accepted and endorsed all recommendations
in the review.

* Establishing a more lethal ‘integrated force’ equipped for the future, and
strengthened homeland defence: five domains.

* Establish a new Cyber and Electromagnetic Command to lead overarching strategy
on electro-magnetic warfare, shape standards in alignment with NATO, and provide
single point of contact for armed forces on CyberEM.

* Spectrum Coordination Office to coordinate spectrum operations, support civilian-
military coordination.
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THE 10 YEAR INFRASTRUCTURE STRATEGY

* Published 10 June 2025: aligns with government’s mission to take a ‘digital first’
approach and ensure that digital infrastructure is at the heart of future infrastructure

projects.

* Highlights that, as the National Infrastructure Commission recommended,
telecommunications needs must be considered for individual sectors — across the
energy, water and transport sectors.

 Commits government to working closely with Ofcom and other relevant regulators to
set out the government’s assessment of the telecommunications needs for given
sectors by the end of 2026.
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THE INDUSTRIAL STRATEGY

* Published 23 June 2025: 10-year plan to increase business investment and grow the
industries of the future in the UK.

* Six frontier technologies, including Advanced Connectivity Technologies (ACT)

* Digital and Technologies Sector Plan: Ensuring spectrum availability to support ACT
by working with international counterparts ahead of the World Radio Conference
2027 and collaborating with Ofcom to promote efficient, innovative spectrum
allocation and regulation, which continues to support the development and
deployment of ACT.
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PUBLIC SECTOR SPECTRUM FRAMEWORK

* Published 09 July 2025: an enduring framework with a focus on periodic reviews of
Crown spectrum demand, reviewed alongside inputs from Ofcom on demand for
spectrum access from civil users, and innovative approaches to enabling shared
use of spectrum.

* Primary goals in establishing this framework include:
o ensuring that Crown spectrum users have access to the spectrum they need to
support strategic government priorities and deliver critical services.
o ensuring efficient use of spectrum and enable opportunities to maximise
spectrum value and support growth by sharing spectrum with civil applications,
where possible.
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SPECTRUM SANDBOX REPORTS; RESILIENCE ACTION
PLAN

* Spectrum Sandbox reports published 09 July 2025, alongside the Public Sector
Spectrum Framework.

* These reports were the final reports produced by each sandbox consortia as part of
the March 2024-March 2025 programme.

* Resilience Action Plan - published 14 July and highlights the UK Telecoms Lab as an
HMG investment in resilient infrastructure
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STATEMENT OF STRATEGIC PRIORITIES

* SSP consultation published 21 July 2025 and is open for responses until 23:590n 18
September.

* This document sets out the government's priorities across telecoms, spectrum and
postal services. Ofcom must have regard to the statement when exercising its
regulatory functions.

* Areas of focus include spectrum sharing and innovation, supporting space
ambitions, PMSE, FOTV, utilities, transport, and the public sector.
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on the road ahead
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COMPLEX &
F RAG M E NTE D RELEVANT ECO-SYSTEM - UKTIN WILL EMBRACE ALL ASPECTS

for | , High Is,
3GPP) and vertical assoclations (6G- 1A, MRS SOREEN: MG UBSI) Eatomn Sriv

n etWO r ki ng e CO Syste m 5GIA, 5GAAA etc). Understanding SUBLom INREXRLINS 50

PUBLIC SECTOR PRIVATE SECTOR / DEMAND SIDE
ECOSYSTEM irono | 2o L ) . 2oenctes i~ s
nternational Diversification / intrastructure associations R&D Labs
UKTIN Advisor multipliers cluster
Overseas Governments DCMS Delivery Team Board v organisations
(FEVY, Korea, Japan, US, Indlia, Incumbent Vendors
Europe) - Nokia / Ericsson
T )

e : P——
. . Kovea /Japan § ”EC/SIH\WDQ g
® The global telco sector is potentially 3
Challenger Vendors E
transforming from into a more open International Standards K Projects wenessnmrscaery/ | &
Liaison with Standard bodies (ETSI, FRARC and futwra competitions, RD programmes FDI Targets %
g

System Integrators
Vertioal industries

Standard-Essential Patents,

Network

Facllities & demonstrators:
SOMIC, UX Telocoma Lab

® An opportunity and challenge vital to o

Other Government companies

the UK’s Security and Economic il 0GB Fiovstion - adesioi led ionovation

BEIS, NCSC, UKR!, DOH/NMS, digital programmes & place-based R&l

1 funding UK SME
I n te re St S Office, DT, M0D, DCLA ete (:?u:?m e ﬂ:) Accelerators
b incubaton
b spincuts
Reglons and Nations [TRL 1 +] Telocom Research UKRI / Universities & Research
® A complex fragmented ecosystem Universities Orareetions

that requires coordinated strategy
led by experts Pt Soctor

Private Sector/Demand Side IEEEE—_—————
Telecom Industry I
DCMS Funded Interventions

OGD Funded Interventions
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2 AI MS ® VISION. Athriving, resilient, and diversified UK telecoms
: ecosystem that attracts investment, and drives innovation and
growth

® MISSION. Transform the UK telecoms innovation ecosystem, by
forging connections and aligning the sector, enabling the UK to
capitalise on its strengths as new opportunities emerge in
telecoms.

® PROPOSITION. UKTIN is an inclusive and collaborative forum for
the UK telecoms innovation ecosystem, bringing together
industry, government, and academia to catalyse R&D investment,
cooperation, and commercialisation
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The Expert Working
Groups (EWGs),
Strategic Working
Groups (SWGs) and
Advisory Board (AB)

Strengths

Gaps

Overlaps

Roadmap

CROSS-GOVERNMENTAL GROUP

>\IL Strategic Working Groups
/\ UKTIN

r R&D FUTURE CAPABILITY STRATEGIC
LEADERSHIP

Expert Working Groups

WIRELESS NETWORKING
OPTICAL COMMUNICATIONS &
NETWORK MANAGEMENT ARTIFICIAL INTELLIGENCE PHOTONICS
SEMIGDMDUDDETS:E’;ATEHMLS & NON-TERRESTRIAL NETWORKS STANDARDS

5 Adoption WGs: Regional, Transport & Logistics, Health & Social Care, Agri-Tech, Manufacturing
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3. KEY OUTPUTS TECHNOLOGY ROADMAP.

e PRIORITIES.

e RECOMMENDATIONS.




21\‘5 1) Insights from the Al Experts Working Group

Time Windows
2025-30 2030-35

Semantic Communicati

Physical
Media (e.g. Learnt Air Interface Protocols
Air) Interface

Platforms Product”

Al Quantum based Network Design and Planning

Physical/Logical Metwork Correlation

Holistic integration of communication and vertical application

Autonomous Cooperating Autonomous Domain Agents using intent management
MNetworks

Figure 4: Al-EWG Roadmap for Al in Telecoms

Autonomous intent-driven test

When Toplc can start
Ecosystem

Innovation Ecosy

Key Requirements:

« Telecoms-specific Al Ethics & Regulatory Compliance resources and specialist support

2035-50
Ranking
Technology Topic
Average | Median
Cooperating Autonomous Domain Agents using intent management 1 1
Holistic integration of communication and vertical application 2 4
Efficient Application-Specific Distributed Al Compute Platform 3 3
Autonomous intent-driven test 4 2
Semantic Communications 5 3
Learnt Air Interface Protocols 5 5
Physical & Logical Network Correlation 5 5
Data as a Product 6 6
Al (Quantum) based Network Design and Planning 7 7

Table : 1 Ranking of the technology topics based on Al-EWG expert opinion (BOLD = selected for consideration)

« Assessment and planning of long-term telco-specific Al skills requirements for the UK
» Access to funding for telecom-specific Al innovation by entrepreneurs and startups
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2) Insights from the Wireless Experts Working Group

Network of networks

Tech Focus Area
Full (seamless) WiFi/Fixed/Mobile Convergence

v 2025-2030 ~

Network Management of inside (private, high density e.g. stadium, public) neutral

host networks, including wireless planning, optimisation, RIC apps etc
TN + NTN Integration - spectrum sharing, UE antenna systems, co-existence

National GSM/CS({/4G) fallback network

Future wireless access architectures

Tech Focus Area
Cell Free Architecture (distributed timing and sync)

Interference-resilient receivers and spectrum assignment techniques

Heterogenous compute architectures for vRAN

Formal methods verification tools for Network Functions - Software-defined ORAN
Frugal Networking Solutions: Using Self-X and Energy Efficient solutions and Open and

Community Driven tech.

Microservices (Drives Tiny On-Site vDU requirements)
Shannon's other comms levels... Service/Networking/Baseband
PNT over the air

Al for wireless networks

Tech Focus Area

Al-Native Wireless Communication

Self-learnt protocols - Networking and Baseband
Application specific Distrbuted Al compute platforms
Intent-based management xApps/rApps (RIC)

Al algorithms, tool chains and accelerators
Intelligent radiating systems

Tech Focus Area
Holographic MIMO

Cell-Free Massive MIMO

Quasi-Omni small cell coverage antennas (beam forming/beam switching)
Intelligent Reflecitve Surfaces or Reconfigurable Intelligent Surfaces = RIS (including Rl

Edges)
Fluid Antenna Technology

Radiofrequency (RF) devices and circuits

Tech Focus Area

Compound semiconductor devices (GaN, GaAs, InP)

High performance data converters

Wideband Multicarrier (multi-operator >>2) small cell oRU
Solid state power amplifiers

mMIMO, mmWave, sub-teraherz

Front-end Modules

(sub)-THz Comms

v 2025-2030 ~

~ 2025-2030 -~ 2030-2035 2035-2050
—
_
E—
==
o=
* 2025-2030 - 2030-2035 2035-2050

~  2025-2030 -

2030-2035

2030-2035

2030-2035

2035-2050

2035-2050

2035-2050

Highlighted Challenges:

WiFi/ Fixed/ Mobile convergence
Network Management, neutral hosting
Wireless Planning (and Monitoring)

TN+NTN integration
Spectrum sharing
UE Antenna systems
Co-existence

Thematic Cross-cutting Requirements:

Wireless security
Resilience
Sustainability
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ENB on boord opaerational system
Optical Feeder

Optical E
HAPs and UAVs Systems SgleHAPS Large PLGem0 @ Sintle HAPS lacge paylosd commercial | 4§ Multiple HAPS o Multiple HAPS farge
domo demo

Telecom providers 1o suppont .9
0nmm-mu- Multiple HAPS smell paylood d paytoad

Communications

Onher Services, plus UAVS

OFONTN Tent Natwork > 66 NTN Precursor Service Deployment

- "”“w‘
Resilient services
S 2032 "

2026 2027

i Qe

@ €6 Suandords

&0 Advncad (‘7“ NTN Brondband Mobile @” 0%
D20 10T Platform Terminal () 50 NTN D2D Handset Handsot

66 core/MAN inc. mabilay

Festoptical
Fiest w"o
First 66 Sotelltes with PNT beved

with sensing Satellites

High Level considerations

« HAPS and Satellites both have relevance

» Direct-Device generate opportunities for scale
» Services include from Comms, PNT & sensing
« Alintegration and automation prevalent

Key Challenges:
« Disruption in business models

* Interoperability between TN & NTN systems
 Interference Mitigation Techniques
« Spectrum sharing policies



?:\\'r{- 4) Insights from the Security Experts Working Group

| SR l vm—— T T [l Technology m
Sovereign OSS/BSS Roadmap Topic
Focus Areas WN Semi NM Stand Al
Applications and SEPP & Inter Network
Services signaling security
Decouple Telco implementations l Sovereign OSS [ BSS () v v N
from Cloud / faster updates
Platf i
ks sheibsiniae YRR SEPP & Inter Network / signalling y y y y
(RAN+ Core) N Security
O-RAN E2 Interface D e Tel i 1 tatl
Network Se °'°‘°°“°"3' oo | [ frz(::g?oidef gost::i E:air;s o v Y Y v
o curing legacy / fallback and interop w/ y ———
Management : pel:SG networks, g ey u-m [ eMEWO: |
Secure & Understandable Remote Access Technology Area "’"’I:",::;‘c::""“ Platforms Platform security implementations Y e v
When REDSIneeds 10 tan [pemmmalpy v rerrerer (RAN + Core)
AU;:’W::U’ Post Quantum Crypto SeancardsPrototype Ready
(=] ili
A gt o O-RAN E2 Interface protections v Y
Figure 1: Security EWG Technology Roadmap
Network Sacuringlegacy!fallbackand N
. . . R4 interop wf pre-5G networks
Top 5 Security related R&D topics:
. . . Secure & Understandable Remote v
« SEPP & Inter Network/ signalling security Access Y /
* Platform security implementations Autonomous
T Post Quantum Crypto Application & v Y y Y
« RAN & Core Secure & Understandable remote access Agility

Assurance

» Securing legacy/ fallback and interop with pre-5G networks
» Decouple Telco implementations from Cloud / faster updates

Table 1 Topic TRL score and synergies with other ENGs

_ _ Security underpins all aspects of the systems
Other considerations:

« Quantum-safe cryptography
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?1\;': 5) Insights from the Network Management Experts Working Group

AT — Highlighted Challenges and Opportunities :
Multi-domain Orchestration & Managemen! Including Intra-Operator APls i O pen N etworki ng
Open Networking inter Operator  Inter Domain APSs « Automation (Zero-touch NM)

Alaa5 AP And Integration

» Customer Experience
ST — * Network Planning Tooling
« Network Management Ecosystems

Ingide Buldings & Neutral Hoat Network Digital Twins

HTH Digital Twing

D — Thematic Cross-cutting Challenges:
ARk Fiarring Tostng s+ Explainable/ Trustworthy Al for mission critical systems
« Seamless integration of Al into systems & workflows
et == - Transition from network management
—> service management paradigms

Figure 5: NM-EWG Roadmap for Network Management Technologies in Telecoms
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2\\‘_{- 6) Insights from the Core Network Tech Experts Working Group

2025-30 it Highlighted Challenges and Opportunities :
TR * Quantum Networking & QKD
« 6G Core Technologies, Integrated Al/Edge, NTN
6G Core Technologies - * Network Protocols for Security & Resilience

including Al & Edge compule, e Edge Compute

NTN and orchestration el E————e—  © SOftwarisation and Programmability
-  Future Telecoms Architecture

Thematic Cross-cutting Challenges:

ma — « Software defined networks and systems
e « Complexity derived cyber-vulnerabilities

Figure 6: Core-EWG Roadmap for Core Networking Technologies i
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7) Insights from the Optical Comms Experts Working Group

2025 2030 2035
CRL2 ~35 year Rot for speciaiist dences CRLS
Specialist > Speciabst Ongosng development
Integrated photonics | gevices PRy
Architectural Archeectural
\ K ORLS  developments OALS o s ORLS Note Huygh volumes and monelithic architeciure within
—lp cal .
ODHC«'I Networ ’"g n optcs " Fvolutienar Y Radica DC makes for tester deployment than maen network
data centres awitchieg architectures srchitectures
CRi2 ) P
Next generation Fullband tramscelver /< Roctura onLe Architac 1
j CRL2/3 developments Evolmonary core  developments Integrated
optical transport Bt T L 2 Ak
archtectures
networks hitectures
OoRL7 ORLS
QXD o2 QKD ~
Quantum ) - CALS ORLS
g Distributed quantum Early dstnbuted quantum Earty distributed quantum
communications compute devices compute devices computing
ORLA/S ORLS
LiFi LiF

Free space optics

CHLAS CRLS ORLS ORLS
5 37 Satellice FSO Inter Satelite FSO Grourd-satelite FSO
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Figure 7: Development Timelines

Highlighted Challenges and Opportunities :

Integrated Photonics

Optical Networking in Data Centres
Next Gen Optical Transport Networks
Quantum Communications
Free-Space Optics

Cross-cutting considerations

Supply chain resilience (eg Semiconductor & fibre)
Security architectures

Spectrum and regulatory considerations

Free-space optics vs mmWave or sub-THz systems
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CS emitters

CS detectors

CS RF devices

Si photonics / PICs

28

8) Insights from the Semiconductors Experts Working Group

GaAs VCSELs.
Increasing size of wafer manufacturning platforms; new applications in sensing, LIFi and Dase Station freQUENCY 1BON ... i missimisimmm cesesssssass
InP high transmission bandwidth comms

DAtBCOM BSOS / GRIBCLONS. ..oivumrinrsrssiansnrsnssssnsassssssas sastsssssssssiens
Optical amplitiers and distributed feedback lasers for S| photonics AP TP R (O
T T e ey S S L ———
Thick-unction Si SPADs, Si/Ge SPADS TR General Recommendations
AR BN o e N .
InGaAs/InP APDs Hii-v 5b based SPADS, Si SPAD-CMOS integration, SIN PICS.......c....ccocuomen 1 ) Recogn ition
H“P\ b/w APCs for increasing transmission :OM optical Tx/Rx & gatacom Interconnects
Room-temperature SPADs for free-space and fibre QKD H 1
Quantum internet applications 2) Coordl natlo n

Gaas 3) Scale-Up

EML laser drivars for high-speed PAMA transmission and data cantre applications

S e e ) 4) Resilience & Security
g::«:n for mm-wave 5G/6CG mobile RAN, backhaul, MIMO/massive MIMD, beamforming, satcom, loT and othar applicotIONS.......cww i 5) I ntern a tl O na I Pa rtners h I pS

InP
Uttra-low-noise amplifiers for mm-wave and sub-mm-wave (6G), high-spaed digital, imaging, space comms, optoelectronics, G-band snd THz..... 6) I nfrast r Ct ure I nveSt men tS
Integration with CMOS

Beamforming. power combining, match and efficiency, Front-end modules, antenna-in-package, Systeim-in-Package.. ... swimmmn

Silicon photonic transceivers

Increasing performance and evolution of manufacturing techniques throUuBNOUT LT DO TOO...... ...t i et iinnnmime s somanain s s on s mas 4o hee e b s 00 0
Heterogenecus integration for:

CS light sources, amplifiers, PIDs

Evolution of die-to-wafer fl p chip bonding (active to passive / automated alignment)

Multitransfer printing of multple die in parsilel Direct epitaxy of CS on Sl....coviiiiciniiin
TFLN Ero Phase change materials
Solymers, co-packaged optics  Graphene / 20 materials
Advanced packaging:
Fibre-to-PIC attach active -> passive alignment Low-loss glass interposers Low-loss PCB embuodded
waveguides
Multicore fibre-to-
PIC optical VO
NOW 2028 2033



???; 9) Insights from the Standards Experts Working Group
— Future Capabilities Leadership Forum

Non-Terrestrial Wireless Systems Optical &
Networks Photonic
Networks

Cloud and Core Networking

Security & Resilience

Open Networking & Interoperability
Digital Inclusion & Access
Sustainability

Post Quantum
SEPP & Intne Network) Crynto Application
signalling socurity & Agitiry
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The Expert Working
Groups (EWGs),
Strategic Working
Groups (SWGs) and
Advisory Board (AB)

Strengths

Gaps

Overlaps

Roadmap

CROSS-GOVERNMENTAL GROUP

>\IL Strategic Working Groups
/\ UKTIN

r R&D FUTURE CAPABILITY STRATEGIC
LEADERSHIP

Expert Working Groups

WIRELESS NETWORKING
OPTICAL COMMUNICATIONS &
NETWORK MANAGEMENT ARTIFICIAL INTELLIGENCE PHOTONICS
SEMIGDMDUDDETS:E’;ATEHMLS & NON-TERRESTRIAL NETWORKS STANDARDS

5 Adoption WGs: Regional, Transport & Logistics, Health & Social Care, Agri-Tech, Manufacturing
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Spectrum Policy Forum Considerations

e Q&A / Discussion on Implications and Next Steps



Thank you
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Samsung Research

Contents

ITU-R WP 5D update

What else is going on?



IMT Developments in ITU-R Samsung Research

' ITU'R WP 5D StrUCture General Technology Spectrum
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1.

IMT-2030 progress

Peak data rate, 5th percentile user data rate (User
experienced data rate)* Peak spectral efficiency, Average
spectral efficiency, 5th percentile user spectral efficiency,
Area traffic capacity, Connection density, User plane
latency, Control plane latency, Mobility, Mobility
interruption time, Reliability, Bandwidth, Positioning,
Energy efficiency for sustainability®, Sensing-related
requirements¥, Al-related capabilities, Resilience

Note*) Title of the items have been updated.

QOutcome of discussions on other candidate TPRs

Security: No TPR (To be included in description template)

Sustainability: No TPR (Energy efficiency is defined as a
representative TPR for sustainability.)

[Coverage]: TBD (Concern expressed by sector members and
administrations on this TPR.)

[Composite requirement]: TBD (Concern expressed by &
sector member and administration on this TPR.)

[Interoperability]: TBD (Clarification and discussion on this
TPR is needed at the next meeting.)

I Technical Performance Requirements

Current list of minimum technical performance requirements (TPRs)
—18 items

TPRs

High-level evaluation methodology

Samsung Resedrch

Usage scenarios/ Testenvironments

Peak data rate Analytical IC
Peak spectral efficiency Analytical 1C
) DL: Analytical Dense Urban—1C
5™ percentile user data rate ) )
UL: Simulation [Rural = UC]
Indoor Hotspot —I1C
5" percentile spectral efficiency / P
Average spectral efficiency / Simulation Dense Urban - IC
ge sp € ¥ Rural - IC
Mobility
[Rural — UC]
) . Indoor Hotspot — IC
Area traffic capaci Analytical
pacity i [Dense Urban — IC]
User plane latency Analytical IC & HRLLC
Control plane latency Analytical IC & HRLLC
Connection density Simulation Urban Macro— MC
Reliability Simulation Urban Macro — HRLLC
Mobility interruption time Analytical IC & HRLLC
Bandwidth Inspection MN/A

Energy efficiency for sustainability

Unloaded case: Analytical
[Loaded case: Analytical or Simulation]

Unloaded case: IC
Loaded case: [Dense Urban —IC], [Rural = IC]

Indoor Factory — ISAC

Positioning Simulation
Urban[ Macro] — ISAC
Sensing-related requirements Simulation Indoor Factory — ISAC
: - [Analytical (only for Resolution]] Urban[ Macro] - ISAC
Al-related capabilities Inspection MN/A
Resilience Inspection MN/A
. . . . [Dense Urban — IC]
[Composite requirement] [Simulation]
[Indoor Factory — HRLLC]
[Coverage] [Simulation) [Rural-UC]
[Interoperability] [Inspection] N/A

IC — Immersive Communication, HRLLC —Hyper Reliable and Low Latency Communication,
MC — Massive Communication, UC — Ubiquitous Connectivity
AIC — Artificial Intelligence and Communication, ISAC — Integrated Sensing and Communication

4




1. WRC-27 Agenda ltem(s) progress Samsung Research

) Sharing studies on the IMT candidate bands

* FS, MS, FSS allocated on a primary - FS, MS, SRS, EESS, MetSat, FSS, - FS, MS, SRS allocated on a primary
basis MMSS, MSS, SOS allocated on a basis
- AM(R)S, ARNS, FS, MS on adjacent primary basis * FS, MS, FSS, EESS (passive), RAS,
channels on a primary basis - FS, MS, SRS on adjacent channels on SRS (passive) on adjacent bands on a
» 13 contributions a primary basis primary basis
+ 52 contributions * 6 contributions

Documents related to studies to assess potential interference from incumbent systems into IMT
(“reverse studies”) were also introduced.



1. WRC-27 Agenda ltem(s) progress Samsung Research

I Some potential interference scenarios

IMT transmitters = FSS earth stations
IMT transmitters = FS receivers +

O F55 satellite




1. WRC-27 Agenda ltem(s) progress Samsung Research

| Other Als where IMT is the victim: IMT Characteristics, chapter 4

T h e WO rkl n g d ocume nt IS | a rg e | y Sta b I | IZed an d th e ﬁi{{?éoi:gﬁr:ﬂg; ‘é’e:sﬁf::?;e [...] and not agreed as a whale yet. However, in SWG, fexts
. highlighted in |GREEN were agreed, texts in YELLOW are not agreed and need more consultations
content agreed, except for text intended to address cases and text 1 AN have not been reviewed ]
beyond the baseline characteristics for parameters such
as UE antenna gain and body loss (including protection of erferar i shoring s compatiotey soes [oiee] | Griespectve of e umberof
wall-mounted CPEs)
TABLE 25
- - - IVvalue for protection of IMT

One very thorny open item is section 7 on the & - @
protection criterion for IMT, which remains unresolved _— I
« IMT protection criteria is has been -6dB during previous - _ _

study periods oy depending o the seeaar beag smied o e
» One approach is to use I/N CDF as measure to o o eoeseaeet o st o AT e cocesamce oot +aioes B T

evaluate exceedance probability, whilst keeping IMT e e T

protection criterion fixed without reference to time (.. up 10 99.99 or 100%).

percentage

. Tnmabhcmmsmmmﬂmmemmmbabﬂjtymdmthemm
* Another approach is to have non-exceedance e
probability as a range of values. The non-exceedance
probability of X% in the CDF of I/N indicates that X% of — | _ _
. . . . . Theevaluahmof}heﬂxﬂmtect;oncmbepu‘fmmﬂdumgtheva_luemTableQS_.
the simulation snapshots satisfies this I/N value el S e e
» Yet another approach is C/(N+I|) and a throughput '

criterion



1. WRC-27 Agenda Item(s) progress Samsung Research

| Other Als where IMT is the victim: IMT Characteristics, chapter 4

Some MNOs and four southern African countries raised
the topic of CPEs used in IMT-based Fixed Wireless
Access.

Question on whether the same body loss and antenna
gains should be considered for CPEs as IMT UEs, since it
can be argued that deployment is different for IMT CPE
devices.

Typically CPE devices are wall mounted/vehicle mounted
and therefore body loss is not applicable

Current un-agreed text in the working document:

[Beyond the baseline characteristics provided in the referenced
material, [sensitivity] studies may be performed with clear
justification for different values used (e.g. Tx Power, antenna
pattern, antenna gain (0 - 5 dBi), body loss (0 dB) and noise
figure).]



s

WRC-27 Agenda ltem(s) progress

But...

IMT-2030 terrestrial and satellite components are under
the purview of totally separate Study Groups. Terrestrial

¥ o
’ " Satellite Networks
A

<

.

~ .
SR Airborne networks -

) Integration of TN and NTN in 6G?

5G &
5G Advanced

component is addressed by WP 5D whereas non-
terrestrial component is addressed by WP 4B.

The TPRs at WP 5D do not address TN-NTN integration.
The TPR for interoperability relates to completely different

aspects.

9
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6G Spectrum Samsung Research

J IMT Spectrum bands and 6G




2. 6G spectrum Samsung Research

| Europe is falling behind in 6G assignments?

New sub-10 GHz spectrum under consideration for 6G

1200 %/
1000 /
. I I

USA China Europe India

Source: Global Mabile Suppliers Association



Samsung Research
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FederaTed
Telecoms Hubs

JOINER National Spectrum
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& Eﬂgirjeelrisng_ and Department for
ysical aciences f .
Researeh Gounail Science, Innovation

& Technology
aun\V/ N\ % @O%
S8 ~ S O
P Technical Thought Academic Skills & Translation &
PoEI Standards Leadership Excellence Training Commercialisation

Federated
Telecoms Hubs

[ [ 1

. CHEDDAR TIrFAIN = HASC"  JZINER

: istributed NETWORKS HUB ULTIMATE CONNECTIVITY HUBINALL-SPEC UM An experimentation platform for
Empowering Distribute CONNECT|V|TY future connectivity.

clouD computing

Applications and Research




One of Europe’s Largest Research Consortia

leading UK universities
researchers focused on advanced communications
technologies
awarded in 2025 for research in advanced

communications technologies across the research hubs

Engineering and
Physical Sciences
Research Council



The FTH Directors & Leadership Team

TL AN

NETWORK OF PLATFORM DRIVING THE
NETWORKS HUB ULTIMATE CONNECTIVITY

Led by
Prof Harald Haas,
University of Cambridge

Focusing on emerging
seamless, intelligent and
resilient Network of
Networks (NoN) solutions
and technologies

*\r\\ ~~“ Communications Hub for
Empowering Distributed clouD
computing Applications and
Research

Led by
Prof Julie McCann,

Imperial College London

Researching 6G

technologies that support

edge-fog-cloud continuum
of computation.

= HASC ")

HUBIN ALL-SPEC RUM

CONNECTIVITY

Led by
Professor Dominic O’Brien,

University of Oxford

Focusing on how to

combine wired and wireless

internet technologies to
achieve end-to-end

connectivity

An experimentation platform for future
connectivity.

Prof Dimitra Simeonidou,

University of Bristol

A national experimentation
platform to accelerate 6G
and future network
research




Collaboration

National platform to
apply and test research
at scale

Industry and policy
relevance for impact
case studies

Access to commercial
and policy partners for
knowledge exchange

Academia

Industry

Federated

Telecoms Hubs

Accelerated access to cutting-edge
research and talent
Co-development of future telecoms
solutions

De-risked innovation through public
funding and academic validation
National experimentation platform

* Evidence-based policy
insights from technical
experts

* Enablement of
national R&D goals
through public-
private-academic
collaboration



About
JOINER National Spectrum Facility
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JOINER

S

JOINER is a national-scale experimentation platform aiming to support
future networks research, collaboration and experimentation at scale

It is delivering an open, programmable and feature rich infrastructure at
scale interconnecting 14 labs (including SONIC Labs) + a nomadic
terminal, offering connectivity, cloud, RIC & mobile packet cores,
monitoring, management, orchestration, spectrum measurement,
ORAN, NTN emulation platforms

Itis already developing capability to support the wider telco ecosystem _ ===
including international (US/FABRIC, EU/SNS, Ireland, etc.), industry, :g?‘f!" b 1T
SMEs and regions. - )

Key attributes include:

Large scale host for Future Network Experimentation:

* Collaborative by design

* Heterogeneous platform

* Led by world-class research labs

* Enabler of system-level research addressing end-to-end challenges
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) KeyAreas of Technical Development

Onboarding New Hard @ Native Security
nboarding New Hardware Cyber

Radio, OWC, '
HW ble platf Physical layer & Quantum
brogrammap’e piatiorms, QKD security as a service for

ultrafast switches, new Infrastructure Evolution 6G, integration of QKD and
fibres, etc. Convergence (wireless,
optical, satellite,
computing, sensing),
Distributed &

disaggregated

Open software/platforms/interfaces @

post-quantum cryptography

AlaaS
For network and
Al applications

\
)

Higher reliance on open Spectrum
infrastructure, platforms and ‘ RF, THz and optical (infrared
interfaces and visible light)
Cloud & Edgification
Continued cloudification
Federated and Split Edge computing
<

N2
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The big picture — future spectrum management
needs research and innovation

, €€ A renewed focus on innovation in wireless technology, enhanced sharing of spectrum
DSIT’s Spectrum Statement 2023 bands, continuing to expand 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
spectrum access is not a limiting factor on the UK’s economic and societal potential.

\’ )
"fz.«v/ }
/

9 .
Ofcom’s S peCt rum Mana geme nt Table 1 - Ofcom's Spectrum Management Strategy illustrated on a page
Strategy 2014 identifies areas
Key specirum duty Tosecure optimal use of spectrum in the UK i.e. the use that delivers the greatest value to UK citizens and consumers
which need research:
R 1 is for wi . likely bo Adopting technologies that enable more As there is no unused spectrum across many
The confextfor | |n::ua:ar:;:maﬁyv;;:tsr‘iniis:: :_':S';"?I“d efficient use of spectrum will be crucial, butthe  frequencies, the growth in competing spectrum
future spectrum | . ' ) ) there will stil creased pressures on demands will needto be addressed by a mix of
management | 9':“""“9 competing demands for key spe..l:rum espemally in concentrated spectrum re-purposingto higher value uses
| Specirumresourcas geographical locations and greater use of spectrum sharing
’ ........................................... .
Ofc om s n ew G rOWth D Uty (2 O 24) Wewill continue tz combine the use of marketmechanisms possible and effective and regulatory action where necessary. Whenwe do take
. . action we seak to retain flexibility in order to create opticns, rather than dictate solutions
n e e d S bOt h S pe CtI’U m fO I’ | n n Ovat | O n Wawill place a growing emphasis on four aspacts of how we manage spactrum:
. . + Exploring new forms of spectrum sharing and extending sharing across new bands
b ut a_lS_Q | n novat| On for S pe Ctru m Qursirategy +  Maintaining our increasad focus on understanding the coexistence challenges associatedwith changes in spactrum use
+  Promoting iImprovements in radio perfarmance standards to reduce future coexistence issues
man agement + |ncreasing the quantity and quality of Information on spectrum use ws make available

We will also continue to play a leading role in international spectrum debates where this is most relevant to good outcomesin the UK

“Ensuring spectrum availability to support ACT by working with
UK Digital and Technologies Sector international counterparts ahead of the World Radio Conference 2027 and
Plan (2025): collaborating with Ofcom to promote efficient, innovative spectrum
allocation and regulation, which continues to support the development
and deployment of ACT. ” 55


https://www.gov.uk/government/publications/digital-and-technologies-sector-plan
https://www.gov.uk/government/publications/digital-and-technologies-sector-plan

Spectrum research questions and needs

How to support continued growth in spectrum
usage:

Real-world spectrum interactions

e Growth in data consumption
¢ Wider diversity of uses : Public, private, NTN

¢ Increased societal reliance on critical national infrastructure
—security and resilience needs

* New and higher spectrum bands

questions
need

Open data on the characteristics of spectrum
usage

Operation at scale for credibility:

Enable denser spectrum sharing between
adjacent networks and heterogeneous services,
including sharing by frequency, time, location and
power

* Geographical

e Temporal

e Computing (inc. Al) infrastructure
e Connectivity

e Traffic

To address these
questions researchers
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How to ensure spectrum usage more closely

reflects actual usage, ensuring efficient To emulate and test advanced system
assignment while delivering the necessary concepts in realistic — and preferably real -
protections against harmful interference and I —

investment certainty

We are seeking to galvanise and support the UK research and innovation community to better meet these needs

via JOINER and the Future Telecoms Hubs
56
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&7/ Introducing JOINER NSF

JOINER-National Spectrum Facility (JOINER-NSF) is a facility hosted by JOINER to meet the needs of spectrum access
innovation researchers and developers.

FAN
Yo

Spectrum access innovation here includes specifically:

e Spectrum management solutions to enable more efficient use of the radio spectrum and deliver spectrum abundance
for diverse future radio spectrum users, ensuring that spectrum access is not a limiting factor on the UK’s economic and
societal potential

e Approachesto spectrum sharing amongst heterogeneous spectrum-using services

e Multidisciplinary spectrum innovation spanning engineering, economics, policy and regulation

e |ncreased interference resilience for spectrum-using services, particularly from dissimilar services.

e Automated techniques for monitoring, managing and assigning spectrum for challenging spectrum scenarios

e Providing low-friction access to spectrum for UK researchers across all research domains (not limited to spectrum-
related research)

While there is a large body of research and other facilities and testbeds aimed at spectrum efficient solutions for individual
systems, JOINER-NSF focuses particularly on what might be called ‘spectrum science’, i.e. the overarching role of radio
spectrum management to better allocate and assign spectrum amongst diverse services.
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J OINER NSF Functions

/Spectrum Digital Twin
Spectrum Monitoring Monitoring Assignment
A national resource for monitoring real data data
spectrum usage and creating open
1 Harasels Spectrum usage metrics
Spectrum Replay ‘ : : +
All
Playback measured and modelled ocatlonoéf;ce?:zlgnment
spectrum usage to test or train new P
algorithms ‘
/ Automated and Dynamic

Spectrum Assignment
Enable closed loop

G deployment of research
solutions

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



RFeye 100-8 Node Plus
e 10MHzto 8 GHz frequency range
* 100 MHz RF bandwidth
* Sweeprate 27 - 378 GHz per second (for RBW 3.8 kHz - 15.6 MHz)
* |Q data and spectrum occupancy data

Monitoring Solution — by CRFS

* Local storage of 4 TBytes SSD on the Node Plus can store 100MHz I1Q data

for up to 2 hours

Rfeye Site Real time Spectrum and Geolocation Software
Rfeye Deepview Forensic signal analysis
Rfeye Mission Manager - at NOC

* Job schedule management

* Intuitive visualization

* Automated reporting

* Automated geolocation

Antennas1-3

Ref GPS / GNSS
e L N
GNSS + Holdover
r
Radio Linux
Hardware Processor
-
DDR3 ‘

L Memory

\ I g | {5_{3 G /

Expansion
Pansion exp exp

Ports 1 2

Figure®: Node 50-8 / 100-8 architecture

USB USB GigE
2.0 3.0 Ethernet
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Example spectrum
capture

M Spectrum_Charts (Spectrum (Center:2.444475 GHz.Span:141.744 MHzResBW:Auto])

17/04/25
09:10:38

Frequency GHz
Unlocked

"VHE EM (TV) (8007900

MHz LTE




Real spectrum

activity
E

Emulation and replay hardware

* Emerson (National Instruments) X410 USRP SDR
* Frequency rangeis 1 MHz — 8.0 GHz
e Simultaneous 4 channels TX and 4 channels RX

* |nstantaneous 400MHz bandwidth Emulated network links
« FPGA support (lab and/or on air

Host PC

Spectrum
intelligence

Host PC




Example spectrum research topics
enabled by JOINER NSI

Interference Resilience

* Interference and noise resilient
receivers, waveforms and
protocols
Coexistence Mechanisms for
Heterogeneous Networks

Radio wave propagation
prediction and channel modelling
for spectrum management
New bands
New coexistence scenarios
Higher precision and automation
Enhancing models via ML and
measured data

Interference Management and

Mitigation

* Anomaly Detection

* Predictive Interference
Avoidance

Automated and Dynamic
Spectrum Allocation and
Optimisation
* Acting on network and usage
data without comprising security
Flexible spectrum assignment
while maintaining incentives to
invest
Open standard interfaces

Non-exhaustive examples only: additional topics welcome

Sharing techniques

* Spectrum Monitoring and
Compliance
Harmonised Spectrum Sharing
Frameworks

Regulatory and Policy Research

* Incentivising Efficient Spectrum
Use

*  Working within international
spectrum allocation policies
while not being limited by them
Frameworks for Al Regulation in
Spectrum Management




UK SPF Steering Board update

Dr Abhaya Sumanasena, Real Wireless & UK
SPF Chair

UK speCtrum pO| |Cy ]CO Furm www.techuk.org/spectrum | @UZX_SPF | #UKSPF



UK SPF Steering Board update

- Update on research projects
- Commissioning study on Sharing between satellites and terrestrial systems in the
future

- Suggestions for possible research projects

- Currently on file:
« 1. Sharing between satellites and terrestrial systems in the future
« 2. International developments in spectrum for 6G
« 3. The rise of satellite systems non-geostationary orbit (NGSO) and Co-channel

operations in MSS bands

4. Lunar communications

- Become a UK SPF Member

- New large members joining the Steering Board will be able to take advantage of the
one-off reduced member's fee of £7,500 p.a.

- The annual membership fee for SMEs is £3,000 p.a.

@ULL_SPF | #UKSPF

UK SpeCtrum DO| |Cy ]Coru M www.techuk.org/spectrum |



Update from Cluster 1
Manuel Rascado-Marti, UK SPF Cluster 1 and LS telcom

UK SpeCtrum pO| lcy ]CQ rum www.techuk.org/spectrum | @UZ_SPF | #UKSPF



UK SPF Cluster 1 update

Past workshops:
= Demand for indoor connectivity (May 25)

Upcoming events:
= Future demand for Public Sector spectrum (Sep/Oct

2025)
= Demand for shared spectrum (Nov/Dec 2025)
= Utilities and spectrum demand (TBC)

= Othere

Uk SpeCtru m DO I |Cy T:O ru m www.techuk.org/spectrum | LI@UK_SPF | #UKSPF



Update from Cluster 2
Bob Stewart, UK SPF Cluster 2 & University of Strathclyde

u k Spectru m DOI lcy ]CO ru m www.techuk.org/spectrum | LI@UK_SPF | #UKSPF



Update from Cluster 3
Tony Lavender, UK SPF Cluster 3 and Plum Consulting

UK SpeCtrum pO| ICy ]CQru Mm www.techuk.org/spectrum | @UZ_SPF | #UKSPF



e
SPF Plenary Cluster 3 update July 2025

e Cluster 3 - Spectrum value and efficiency
« Contribution of spectrum to economic and social welfare.
- Efficient use of spectrum (including sharing approaches).
« Cluster 3 also hosts the Shared Access Licensing (SAL) Forum.
 Recent events
« 3rd June 2025 - Workshop on spectrum sharing - combined event comprising:

SAL Forum on experience with Ofcom changes announced last December
Follow up session on Spectrum Sandboxes looking at results and outcomes

e Cluster 3 activity for 2025/26:
Continue with work on aspects of spectrum sharing (including SAL).
«  Workshop on economics of spectrum and impact on the UK.
« Collaborate with other clusters on modernisation of spectrum management.

« Policy and regulatory approach for spectrum for utilities and public safety.
- Dates for above activities to be set.

Uk SpeCtl‘um pQ| |Cy ]CQ rum www.techuk.org/spectrum | @UZ_SPF | #UKSPF



Update from Cluster 4
Kumar Singarajah, UK SPF Cluster 4 and Euroma

UK SpeCtrum pO| ICy ]CQru Mm www.techuk.org/spectrum | @UZ_SPF | #UKSPF



Cluster 4 Update (July 24, 2025)
Kumar Singarajah

ITU-R, CEPT / EU and other RTO activities ‘picking up speed in 2025 for ITU-WRC-2027. Industry interest / engagement increasing as result !

Envisaged scope of Cluster 4 workshops in 2025/ 2026 / 2027 as below.

l. A June 9, 2025 am workshop event on WRC-2027 space / satellite related agenda items above 3 GHz (viz Al 1.2 and Al 1.1).
[l A September 26, 2025 workshop on WRC-2027 EESS topics under Al 1.19 and Al 1.18.

. A November 2025 workshop on WRC-2027 Al 1.17 space weather topics.
IV. [A December 2025 workshop with 2-3 non European NRA or RTO representatives to provide perspectives on key topics for ITU WRC- 2027.

V. AQ1 2026 workshop on WRC-2027 Al 1.15 on cislunar / lunar exploration items.
VI. A Q22026 workshop on WRC-2027 Al 1.7 (IMT-2030 etc and 5G/6G including NTN).

VIl. Two further Workshops in H2 2026 — with focus on some WRC-2027 topics.
VIIl. In 2027, at least 3 Workshops on high priority ITU WRC-2027 topics prior to WRC_2027 and 4" Workshop after WRC-2027.

SPF members encouraged to offer presentationsrell /1l / IV /V/ VI / VIl above.

uk SpeCtl‘U m OO I CVY forum www.techuk.org/spectrum | EJ@UK_SPF | #UKSPF



AOB & Close

Dr Abhaya Sumanasena, Real Wireless & UK
SPF Chair

UK SpeCtrum DO| |Cy ]CQ rum www.techuk.org/spectrum | @UZ_SPF | #UKSPF
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