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UK PNT Framework announced by HM Government on 18 Oct 2023

201012023, 09:21 Critical services to be better protected from satefiite data disruptions through new Position, Navigation and Timing framework.

& GOV.UK

Background

* The UK economy and society would suffer severe
consequences from a major disruption to Global
Navigation Satellite Systems (GNSS) providing PNT Press release

. T cas Critical services to be better
services. Timing is the most critical element. protected from satellite data

Home > Business and industry > Science and innovation > Space

* The PNT Office Concept Demonstrator Project was disruptions through new
) ] Position, Navigation and
set-up in July 2022 to deepen understanding of the Timing framework
threats and risks, and to develop an appropriate
. . New Position, Navigation and Timing
po“Cy response and actions. (PNT) measures set out, which include
. . a crisis plan in the event current PNT
* We could not and did not do this alone. Engagement services are unavailable.
with our European Allies, AUS/CAN/NZL/USA,
Academia, Industry and NAVISP was essential. From: Department for Science, Innovation and
Technology

(/government/organisations/department-for-science-

* The project was crucially not driven by an objective it L o B e I
to build an alternative technology. Instead, focusing =k o
on Critical National Infrastructure (CNI) PNT use
cases, impacts, and solutions.

» The outcome is a System of Systems strategy closely L
integrating traditional and AItPNT capabilities - the :
framework that provides highest resilience and
economic opportunity.
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PNT Why PNT is at risk

oege The UK's PNT is almost completely provided
Res I I I e n ce | through Global Navigation Satellite Systems
A (GNSS), primarily the US Global Positioning
System (GPS), which is operated by the US
Space Force.

PNT (PO SItlomng! There are many potential major disruptions

Navigation and Timing), to GNSS provided PNT, including hazards like
: : severe space weather and catastrophic
B tEChnOIOgy vital to technical failure, and threats like cyber and

the functioning of Critical physical attacks.
National Infrastructure and

underpins many everyday

activities in modern society.

. i Government Policy Framework
What is PNT? What will HMG do? for Greater PNT Resilience will

ey - scope the proposals below

Pasitioning, the ability Strengthen the resilience

to determine location of the PNT services

and orientation. on which our Critical . -
National Infrastructure National PNT Office Next Generation PNT
and economy depend
Navigation, the ability to by scoping a new
determine cumrent and Government Policy
desired position. Framework for Greater
PNT Resilience.

Timing, the ability to acquire
and maintain accurate and National Timing Centre PNT Skills
precise time from a standard

anywhere in the world.

| Enhanced Long Range Infrastructure Resilience
HM Govem ment Navigation (eLORAN)

PNT Crisis Plan PNT Growth Policy

. Satellite Based Augmentation
MoD Time System (SBAS)
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System of Systems: EPOCH 1 — The PNT Policy Framework would create a
PNT System of Systems within the next few years

UK PNT System of Systems (SoS) Epoch 1 utilises current and proposed or partially funded capabilities. UK-sourced timing from NTC RETSI is

provided by assured means to a UK Space-Based Augmentation Systems, a terrestrial broadcast eLORAN network, over fibre and to national GNSS

interference monitoring systems. These systems compliment and ensure current GNSS services. Development of follow-on components for an
Epoch 2 SoS is guided by a National PNT Office directly and through NAVISP.

National Timing Centre

Provides UTC(NPL) to all Active Elements of
National PNT SoS. Coordinates NPL Time with

Current GNSS UK SpOC international partners to deliver UTC(NPL)
GPS/ GLONASS/ UK SpOC provides
GALILEO / BEIDOU alerting Defence,

Int’l partners and
National SpOC
MOD
User of National Timing

Signals and Contributor as

‘System of Last Resort’ in
o A event of loss of UTC(NPL) to
UK Critical National Neitte] PR S6S

Infrastructure

PNT Situational Awareness
Multiple GNSS/eLORAN receiver
monitoring systems across the UK.
Primarily operated by UK OS and NCA.
MOD UK Space Operations Centre would
have a monitoring and alerting function.

NCA GNSS Ops Centre
Internal UK Space Agency Reporting

Miniature Multi-

eLORAN UK SBAS - PPP

X-HMG PNT
Project Board

!

UK National PNT
Office @ DSIT
(2023)

Int’l Partners

UK PNT
= Community of
Practice - COP

Independent
Expert Group

GNSS/eLORAN
Receiver
Development

Distributed system of over-the-air 90-
110kw transmissions from 4 — 5
locations in the UK and ROI. Would
provide CNI timing and safety-of-life

services to maritime and aviation
users. Internationally standardised
system used by multiple nations,
primarily in maritime domain.
Department for Transport and General
Lighthouse Authority as system leads,.

I I R T Y

Provides enhanced geolocation
performance and GNSS-health
monitoring using GPS L1 and L5
frequency sets. Would provide
precision navigation to Air Transport
and autonomous vehicle operations.
Likely international partnership with

Time Over Fibre
Provides internal UTC(NPL)
timing to CNI users (including
MOD) and a leading method for
transmission of UTC(NPL) to
transmitting nodes.

Australia. Department for Transport as

lead with MOD and UKSA in close
association.

NAVISP
Provides funding to
UK-based and ESA
Collaborative PNT
research and product
development. Core
PNT SoS element.

Consultants

Regulation
and Standards
(international)

Commercial PNT
Systems
Developing
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GNSS
Current
Resilient CNI Receivers - R

TWSTFT 227 <
2025 x-Band

2028 Ka-Band

2

2028

RADIO
MOD Time BROADCAST
TWSTFT — 2025 (Profotype) p Offset = Current MSF
FOC 2028 and eLORAN
eLORAN 10C UTC(NPL)
2025
I0C TWSTFT 2025

FOC Secure Fibre 2028
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System of Systems: EPOCH 2 — Taken together the PNT policies proposed
in this Policy Framework would create a PNT System of Systems, this
diagram shows how the system develops in future years

UK PNT System of Systems (SoS) Epoch 2 utilises all elements of Epoch 1 current, planned-funded or partially funded capabilities. UK-sourced
timing from NTC RETSI is provided by assured means to a UK Space-Based Augmentation Systems a terrestrial broadcast eLORAN network, over

fibre, via TWSTFT and to national GNSS interference monitoring systems. These systems compliment and ensure current GNSS services.
Development of follow-on components for an Epoch 2 SoS is guided by a National PNT Office directly and through NAVISP.

PNT Situational Awareness
Multiple GNSS/eLORAN receiver

National Timing Centre

Provides UTC(NPL) to all Active Elements of

National PNT SoS. Coordinates NPL Time with monitoring systems across the UK.
Current GNSS UK SpOC international partners to deliver UTC(NPL) Primarily operated by UK OS and NCA.
GPS/ GLONASS/ UK SpOC id MOD UK Space Operations Centre would .
GAL".EO/ BEIDOU | tF-J [?r?w " have a monitoring and alerting function. X-HMG PNT Regulat|on
|anfr| },”frmi,i”;f[j Project Board and Standards
National SpOC UKPNT (international)
MoD = Community of
User of National Timing Practice - COP

Signals and Contributor as
‘System of Last Resort’ in
event of loss of UTC(NPL) to

UK National PNT
Office @ DSIT -

NCA GNSS Ops Centre
Internal UK Space Agency Reporting

UK Critical National

National PNT SoS Independent
Infrastructure (Por])
Expert Group
Miniature Multi- Consultants
eLORAN UK SBAS - PPP —
RGNSS/e.LORAN Distributed system of over-the-air 90- Provides enhanced geolocation Time Over Fibre NAVISP
Receiver 110kw transmissions from 4 — 5 performance and GNSS-health Provides internal UTC(NPL)
Development locations in the UK and ROI. Would monitoring using GPS L1 and L5 o . N Provides funding to
provide CNI timing and safety-of-life frequency sets. Would provide timing to CNI u%ers (including UK-based PNT
I services to maritime and aviation precision navigation to Air Transport MOD) and a leading method for research and product
1 users. Internationally standardised and autonomous vehicle operations. transmission of UTC(NPL) to development. Core

_________+-___-

= e

system used by multiple nations,
primarily in maritime domain.
Department for Transport and General
Lighthouse Authority as system leads,.

Likely international partnership with
Australia. Department for Transport as
lead with MOD and UKSA in close
association.

transmitting nodes.

PNT SoS element.

________I'_____
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