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Ubiquitous Positioning, Navigation & Timing (PNT)

‘Making PNT work anywhere – outdoors, indoors, 
partially covered spaces’. 

Key ITS enabling platforms are built upon GNSS 
services of Positioning, Navigation & Timing

• 5G/6G based positioning

• Satcom network for timing and positioning

Environment mapping

Creation and maintenance of accurate maps for 
large areas – including timely weather conditions 

• Enabling technologies (e.g. LiDAR) requires 
accurate PNT services

• Spatially accurate 

• Mapping from aerial imagery 

Challenges and Opportunities
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Challenges and Opportunities

Ubiquitous Communication

Deploying cost effective connectivity solutions

• Rural vs urban

• Cross-Border 

Connectivity Capacity

Elastic connectivity architecture with ability for rapid 
reconfiguration & prioritisation

• Connected services

• Consumer demand for data (QoS expectations)
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Terrestrial Networks – on its own

The deployment of terrestrial technology poses limitations and is expensive
at scale – therefore not sustainable

Commercial mobile network deployment 
focussed high usage area 
(e.g. cities, busy roads)
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Trends in Satellite Communication

Satellite Bandwidth increasing: 1Gbps  100Gbps

Service costs reducing: £5k  £50/month

Equipment cost reducing:          £5k  £500
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Holistic Approach to Key Enablers

Space 
Technologies as

enablers

Combined 
with 

non-space 
technologies

A p p l i c a t i o n s  &  S e r v i c e sA p p l i c a t i o n s  &  S e r v i c e s

AI

Big Data
Terrestrial 
Networks

IoT
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Hybrid Approach - Emergency Services - Most critical and demanding use
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Hybrid approach – the eCall Use Case – Mass Market opportunity
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Autonomous Systems – Mass Market Opportunity
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The unification

Unification key challenges 
• Alignment with ETSI/3GPP

• Standardisation in the Non-Terrestrial segment
• Access devices (antenna, chipsets, software stacks)
• TN/NTN co-existence 

• Spectrum sharing (‘dynamic’? – on demand)
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There is progress ….

But ….
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The unification – across enabling technologies 
– more than comms

Joint Communications and Sensing (Radar)
• Joint communications and Radar - Testbed demo
• Joint Radar and Comms - Waveform design,
• Joint comms and sensing for 3D environment mapping
• Joint Comms and SAR

• Space technology complement – Earth Observation

Joint Communications and Positioning
• 5G RAN based positioning
• Network assisted positioning

• Space technology complement - GNSS
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Thank you

The UK will fundamentally change where & how 
satellite technology  is used by delivering 
cutting-edge satellite-based innovation at scale.


