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Overview of UK Programmes

• UK National Framework for PNT Resilience

• Resilient Time Programmes – Long Range Time over Fibre and GNSS-Independent Space
• National Timing Centre – Resilient Enhanced Timescale Infrastructure
• MOD Time

• CHAIN ODYSSEY – UK National eLoran Programme
• Anchor system for UK and European Security
• UK-France Partnership in eLoran and beyond

• URGENT COMPASS – UK Ministry of Defence Transportable eLoran
• Low power small scale full eLoran system for deployed capability
• Concepts in antenna and transmitter design

• PNT Interference Warning at National and International Level
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A National PNT 
Risk

Assessed that 97% of UK CNI was 

dependent on GNSS services
• 90% of users relied on GPS

Risks to GNSS include:
• Loss due to system failure

• Loss due to hostile act

• Loss due to space weather

Economic Impact of 1 week’s 

disruption - £7.4bn ($9.6bn/€8.8bn)
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Framework for 
PNT Resilience
A single National PNT Office responsible 

for coordination of all government PNT

A National Timing Centre established to 

create a resilient next-generation 

UTC(NPL) GNSS independent-time via 

space, fibre and high-precision terrestrial 

broadcast across multiple spectrums

System of Systems as a resilient and 

complete PNT alternative
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National System of Systems and NAVISP
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UK National Timing Centre – Resilient Enhanced Timescale

National Timing Centre (NTC) Policy

• The NTC will provide resilient, terrestrial, 

sovereign, and high-quality Timing for the UK, and, 

when combined with eLORAN, back-up 

Positioning.

• The core of the NTC will be a Resilient Enhanced 

Time Scale Infrastructure (RETSI),  a network of 

four sites with linked sets of atomic clocks. 

• The four sites will be geographically distributed 

and physically and cyber secure and linked by a 

mesh network of secure optical fibre cable and 

TWSTFT. 

• The NTC R&D Programme began in 2020 and has 

proven the technology. Funding is anticipated to 

reach Operational Capability by 2030

Illustration of Resilient Enhanced Timescale Infrastructure 

and Distribution (not actual)
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“Ad-hoc” distribution → Distribution architecture

Requirements 

capture

High-level 

design

Detailed 

design

Key considerations for design:

• Optimum routing / locations of intermediate nodes

• Upgradability 

− New users

− More stringent performance requirements

− Additional links for improved resilience

• Interoperability with other European national networks

• Secure

Map for illustrative purposes only. 

Most locations have not yet been fixed.



MOD TIME
Defence has a breadth of use cases and 

performance requirements similar to that of a 

modern Critical National Infrastructure and 

economy, with one exception:

Defence PNT is intended to be used in conflict

Increasing regional and global conflicts as well as 

preparation of nations to engage in manoeuvre 

warfare reveal timing requirements once 

measured in minutes are now approaching single-

digit nanoseconds and beyond

eLoran is one of several systems being developed 

to deliver MOD TIME
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ESA NAVISP – Pushing Boundaries of PNT
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eLoran – Going Where GNSS Can’t Go
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CHAIN ODYSSEY DEVELOPMENTAL STAGES

Official Sensitive Rel FR and ROK



Beginning of European eLoran Alliance



ELORAN– UK/FRANCE-LESSAY + SOUSTONS + SYLT
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CONSIDERATIONS FOR ELORAN PARTNERING
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National systems would 
remain sovereign assets

Participants would work to 
maximise compatibility and 

interoperability

Align to EUROFIX standards 
should be starting point

Ensure a precision-aligned 
UTC timing synchronisation

Full international network 
should be able to self-

synchronise of either of 
France or UK’s UTC 

standards (UTC-OP/UTC-
NPL)

Maximise eLoran uptake in 
CNI and commercial areas

Work to further develop 
wider European uptake

Share technology/research 
advances – ESA as a prime 

partnering opportunity

Partner with global eLoran 
operators to enhance the 
signal standard definition 

and GRI assignment 
priorities – IALA and ITU 

pathway.



A European Anchor for PNT Resilience
• European Space Agency offers to act as host sponsor 

for next stage of international eLoran developments

• Multiple European Nations with interest in eLoran

• NATO

• European Commission

• Eurocontrol

• 9 EU Member States and Counting

• German military  live-testing eLoran Oct 25

• Asian Countries engaged with eLoran

• Saudi Arabia (fielded), UAE (installing), Singapore 
– UK collaboration, Japan – UK collaboration in 
both Defence and civil time transfer

• Korea – Key partner to UK and host of FR/ROK/UK 
eLoran Summit (announced at UN ICG)

• US DOT and DOD funded-eLoran ranges in USA
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UK eLoran Example Initiatives

Hybrid eLoran / Space-based PNT System Miniaturisation of eLoran antenna and receiver



e-Loran horizontal position accuracy 

can be < 10 m with differential 

corrections

Combination with signals from space 

overcomes limitation in vertical 

positioning

NAVISP support efforts 
to rebuild eLoran

Augment

Under the leadership of the UK 

PNT Office, an international 

conference of countries 

interested in e-Loran will be 

organised next year at ESTEC 

Combination of e-Loran and 

signals from space

Reception of UK Anthorn eLoran 

station at ESTEC UTC lab

showing a 30 nsec peak-to-peak 

variation wrt to GPS time
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Deployable eLoran Use Cases
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Candidate Antenna Types
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Candidate Antenna Efficiency
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Tactical eLoran Coverage Example

200 km between transmitters
10 watt transmitted from a 21m inverted pyramid antenna
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A Real-World Example of Tactical eLoran
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URGENT COMPASS – Deployable eLoran

• Requirement for a non-GNSS dependent Defence Capability to 
provide both positioning and timing services for deployed forces

• Full assessment of current and near-term PNT capabilities by 
Defence resulted in eLoran being identified as the only capability 
that meets all Defence requirements

• Intent to acquire demonstration capability published by MOD in 
2025, with commercial selection now in progress

• URGENT COMPASS would be fully interoperable with CHAIN 
ODYSSEY and any allied eLoran systems – standards critical

• Initial demonstration capability in UK in 2028
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eLoran – How Good Is It?





PNT Interference Warning 



United Nations International Committee on GNSS - 2025

UN ICG Committee Working Group S 

• Co-chaired by USA and Russia

• UK proposed at ICG 2024 the necessity of a 
National PNT Interference Warning System

• Proposal examined during 2025

• October 2025 ICG in Busan, South Korea

• USA proposed UN ICG Recommendation 
for all member nations to develop a 
National-Level PNT Interference Warning 
Capability with a goal to share data 
internationally

• Russia seconded this recommendation

• Endorse by full UN ICG membership



GNSS Interference as a Daily Occurrence



Other Areas of UK Development in PNT

Free-Space Optical Time 
Transfer



PROGRAMME FUNDING
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National Timing Centre programme bid for 
First Phase - £67m already in 2025, remaining 
over SR period (CDEL funding).   

eLORAN programme bid for full system over 
SR period (CDEL funding).

Space Based Time Transfer (SBTT) 
programme bid for research and 
development over SR period (CDEL funding).

Bid for enhanced interference monitoring 
capability over SR period (CDEL funding).

PNT SR phase 2 bids – public announcement 19 Nov: 

LATER ANNOUNCEMENT

FULLY FUNDED FULLY FUNDED

FULLY FUNDED



Questions
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