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1. CONTEXT
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International Diversification [ Infrastructure associations
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Challenger Vendors

e The global telco sectoris
potentially transforming from international Standards UK Projects MesesaParsotas

Liaison with Standard bodies (ETSI, FR’:NC Iand futuv: ca:?e:;iunsi,':ﬁangrmir??mes FDI Targets
or large vendors, ensity urban trials,
3GPP) and vertical associations (6G- 1A, g g .

i n to a m o re 0 p e n n etwo r ki n g BGIA, BGAAA etc). Understanding BBt A s
Network

International Collaborations
Joint overseas R&D projects -
Korea /Japan

Capital Funding

Investors (Full Range)

Standard-Essential Patents.

e C O S H St e m Facilities & demonstrators:

SONIC, UK Telecoms Lab

Fibre/Fixed/Satellite
companies

Other Government

. A n 0 p p O rt u n it g a n d C h a.l I e n g e PR 0GD innovation - mission led Innovation m
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BEIS, NCSC, UKRI, DOH/NHS, Home B e e e

vital to the UK’s Security and Office, DT, MOD, DCLG ete R
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Regions and Nations [TRL 1 #] Telecom Research UKRI / Universities & Research
(Levelling Up) Universities Organisations

e A complex fragmented
. Key
ecosystem that requires Public Sector
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C O o r d I n at e d St rat e g g I e d b g ;:I:ﬂcSo:;:;it:lsltr:?ementions
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2 A"\"S e VISION. A thriving, resilient, and diversified UK telecoms
. ecosystem that attracts investment, and drives
innovation and growth

e 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.

e 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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CROSS-GOVERNMENTAL GROUP DISSEMINATION TO INDUSTRY

The Expert Working
Groups (EWGSs),

\l Strategic Working Groups
Strategic Working L UKTIN
Groups (SWGs) and /\

r R&D FUTURE CAPABILITY STRATEGIC
Advisory Board (AB) LEADERSHIP

Expert Working Groups

Strengths

Gaps

WIRELESS NETWORKING
TECHNOLOGIES CORE NETWORKING TECHNOLOGIES SECURITY
OPTICAL COMMUNICATIONS &
NETWORK MANAGEMENT ARTIFICIAL INTELLIGENCE PHOTONICS
SEMIGONDUI::ET;: (I;IEI‘.SHATERIALS & NON-TERRESTRIAL NETWORKS STANDARDS

Overlaps

Roadmap

5 f3 Adoption WGs: Regional, Transport & Logistics, Health & Social Care, Agri-Tech, Manufacturing



3. KEY e TECHNOLOGY ROADMAP.

OUTPUTS

e PRIORITIES.

e RECOMMENDATIONS.
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Time Windows

2025-30 2030-35

Semantic Communications

Physical
Media (e.g.
Air) Interface

Learnt Air Interface Protocols
Application Specific Distnbuted Al Compute Platforms

Platforms Product”

Al Quantum based Network Design and Planning

al/Logical Network Correlation

vertical application

Haolistic II'I1E'E.F!_-'I|II:IF: ol communicatic

Autonomaous
Metworks

Cooperating Autonomous Domain Ag 5 using intent managemeant

Technology Topic
Whan Tople can start

Autonomous intent-driven test

Ecosystem

Innovation Ecos

Figure 4: Al-EWG Roadmap for Al in Telecoms

Key Requirements:

1) Insights from the Al Experts Working Group

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)

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




\Y;
L UKTIN
A

2) Insights from the Wireless Experts Working Group

Network of networks

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

¥ 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 RI

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
—
| S —
—
===
[
~ 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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0 Indiidual Milestone (per swim lane)
2026 2027

’H-I
::lol:::wmrs @ S onboms 3::::»;-‘“-.«-‘“.«-,-"- e
:::l.na UAVa Systoms ! E’{% .‘:::,., 0::’:':’:" payland “':‘-:’ff.,!..: o & :“’“"0""&‘:""“"
High Level considerations
e « HAPS and Satellites both have relevance
L « Direct-Device generate opportunities for scale
iy — « Services include from Comms, PNT & sensing

e E » Al integration and automation prevalent

=T = Key Challenges:

o (D (R * " « Disruption in business models

S e T mmm————— « Interoperability between TN & NTN systems
e e, (P e | e )  Interference Mitigation Techniques

« Spectrum sharing policies

Mobile Platform Terminal

Prototype’Product Development 0s Ak

66 core/RAN inc. mabilty Fistoptical
QO Fient Sareliites

First 66 Satellites with PNT with. g

G Tachnologies

PNT with Communications

R R =— T —

St A T — — T —



%\\"5 4) Insights from the Security Experts Working Group

| Short (2025-30) | Medium (2030-35) | Long (2035+) || Technology EWG Synergy
Sovereign OSS/BSS Roadmap Topic
Focus Areas WN Semi NM Stand Al
Applications and SEPP & Inter Network
Services signaling security
Decouple Telco implementations I Sovereign OSS [ BSS (v) v v v
from Cloud / faster updates
Platf 1}
Salforos m;l:‘mn;:;‘:::‘: App“caﬁons SEPP & |nt0l’ Networklf Signalling v v v v
{RAN+ Core) and Services [EEEila’
O-RAN E2 Interface D le Tel i i tati
protections . ecouple lelco implementations
Network Securing legacy / fallback and interop w/ Key | % et b E from Cloud / faster updates e v 7 v
Management pre-5G networks, (EESENS
Secure & Understandable Remote Access Technotogy Area ""”':l('::;‘c::""" Platforms Platform SGCU"IW implementations N i N
When REDEIneeds 10 stan [l (RAN + Core)
Au;:::‘;u’ Post Quantum Crypto Swancards/Prototype Reaay
ce gt o O-RAN E2 Interface protections Y v
Figure 1: Security EWG Technology Roadmap
Network Securing legacy [ fallback and v
. . i PN interop w/ pre-5G networks
Top 5 Security related R&D topics: 9
. . . Secure & Understandable Remote v
« SEPP & Inter Network/ signalling security P v v
» Platform security implementations Autonomous (IS oo Astieation &
st Quantum Crypto Application
S rit
« RAN & Core Secure & Understandable remote access ecurity Agility R I

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 EWGs

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

« Quantum-safe cryptography

10



%\\"5 5) Insights from the Network Management Experts Working Group

Time Windows

— i Highlighted Challenges and Opportunities :
Multi-domain Orchestration & Management Including Intra-Operalor APls d Open Networking
SR i  Automation (Zero-touch NM)
e « Customer Experience
ST — * Network Planning Tooling
* Network Management Ecosystems

Inside Buldings & Meutral Host Notwork Digital Twins

Inside Buldings, Complex Networks, 6G Thematic Cross-cutting Challenges:
RN Pianoig Tty eies *©  Explainable/ Trustworthy Al for mission critical systems
« Seamless integration of Al into systems & workflows
ok Munngummnt w== + Transition from network management

Ecosystem

—> service management paradigms

Figure 5: NM-EWG Roadmap for Metwork Management Technologies in Telecoms

M



%\\"5 6) Insights from the Core Network Tech Experts Working Group

Time Windows

2025-30 2030-35 Highlighted Challenges and Opportunities :
* Quantum Networking & QKD
« 6G Core Technologies, Integrated Al/Edge, NTN
6G Cora Technologies -

nchiding Al & E - T * Network Protocols for Security & Resilience
TN ochosiaion o memmmm—rr— ¢ SOftwarisation and Programmability

 Future Telecoms Architecture

Quantum Metworking

Thematic Cross-cutting Challenges:

T — « Software defined networks and systems
o « Complexity derived cyber-vulnerabilities

Figure 6: Core-EWG Roadmap for Core Networking Technologies i

12
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7) Insights from the Optical Comms Experts Working Group

2025 2030 2035
CRLZ  ~5year Rol for speciaiist devces CRL9

Specialist > Speciabst Ongosng development

Integrated photonics dovices Sdesa
Aschitectural Archeectural
' " ’ ORLS  developments ORLS Oevelopments ORLS Note Huth volumas and monolithsc arc hiectute within
TWO! —_——t ————l 2 !
Optical networking in optica Evolutionar v Radica Dt makia for Saats aslasant I oh Fastmiscucn
data centres switching architectures architectures

Next generation
optical transport
networks

Quantum
communications

ORLS

Free space optics

Distributed Quantum Early dstnbuted quantum Eany dinibuted quantum
compute devices compute devices computing
ORLA/S ORLS
LiFi LiFs

CRLAA CRLY ORLS ORLS
- i< Sat ater-Satel
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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
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8) Insights from the Semiconductors Experts Working Group

GaAs VCSELs.
Increasing size of wafer manufactuning platforms; new applications in sensing, LIFi and base Station freQUENCY 1O .....u i meisi s s sssas
InP high transmission bancwidth comms
DAtBCOM (88818 / GRIECIONS. ..iiiuimuirsissisnisrsmisssnsanissias sasssssnsssssans
Optical amplitiers and distributed teedback lasers for Sl photonics........... USRS PR RN SN S P e LU
Quantum dot active regions ...
Thick-junction S SPADs, Si/Ge SPADs SRS
IVGBAS SPADS oo 0000 soieorssantssisnross sissrsovsssssnssossarsestesitesss 500 1 setabs
InGaAs/InP APDs. Hi-v 5b based SPADs, Si SPAD-CMOS integration, SIN PICs........c.cmmmmmnnn

High b/w APC s for increasing transmission capacity optical Tx/Rx & datacom Interconnects
Room-temperature SPADs for free-space and fibre QKD
Quantum internet applications

GaAs
EML laser drivers for high-speed PAMA4 trar n and data cantre applications
Low-noise amplifiers, mixers for 8G; monolithic radar, satcom and defence.......cw e
oL TR ST T A R, L S A e RS, S SR
GaN

Davices for mm-wave 5G/6G mobile RAN, backhaul, MIMO/massive MIMD, beamforming, satcom, loT and othar applicotionS........c. i
InP
Ultre-low-noise amplifiers fcr mm-wave and sub-mm-wave (6G), high-spaed digital, imaging, sp conms, optoelectronics, G-band snd THz.....
Integration with CMOS

Beamforming, power combining, match and efficiency, Frant-end modules, antenna-in-package, Systemn-in-pPackage.. .....ismm

Silicon photonic transceivers

Increasing performance and evolution of manufacturing techniques throUZNOUT THTIE D8 HO0.... . ..o i ceieioranm e s iasne b b ssss e as hase me et s s ot es e
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 multiple die in parallel Direct epitaxy of CS on Sl veicciniien
TFLN 70 Phase change materials
Solymers, co-packaged optics  Graphens / 2D materials
Advanced packaging:
Fibre-to-PIC attach active -> passive alignment Low-loss glass interposers Low-loss PCB embuedded
waveguides
Multicore fibre-to-
PIC optical VO
NOW 2028 2033

General Recommendations
1) Recognition

) Coordination

) Scale-Up

) Resilience & Security

) International Partnerships
) Infrastructure Investments

o o1k WN



2‘\"5 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 & Intar Network/ Crynto Application
signalling socurity & Agitity
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CROSS-GOVERNMENTAL GROUP DISSEMINATION TO INDUSTRY

The Expert Working
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Strategic Working L UKTIN
Groups (SWGs) and /\
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Expert Working Groups

Strengths

Gaps

WIRELESS NETWORKING
TECHNOLOGIES CORE NETWORKING TECHNOLOGIES SECURITY
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Overlaps

Roadmap

5 Adoption WGs: Regional, Transport & Loqgistics, 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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