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National GNSS network (OS Net)

GNSS interference monitoring

OS Net OS Net raw GNSS spectrum data feeds are integrated with

OS Net RTCM data. The spectrum data analysis is automated
using machine learning and Al technigues to automatically
recognise, alert for and categorise interference events.
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Along with the interference being categorised the receiver's
real time PNT response to interference is also being studied
Interference / jamming Is perhaps more prevalent than
expected. CORS are usually protected from serious impacts
by the robust recelver tracking and multi
constellation/observable operation, but the inherent GNSS
vulnerabilities remain.
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Some jamming trials, in a controlled environment, have taken
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Space Geodesy Facility (SGF) at Herstmonceux

Contains OS data © Crown Copyright and database right 202C
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The OS Net® network contains | 14 stations, runs on the Trimble Pivot Platform =/ Survey Natural
(TPP)™ software and delivers RTK corrections via mobile internet to approximately Environment

200 Ordnance Survey surveyors. Public services are also available via Ordnance Research Council
Survey commercial partners.

Activity in the last year has focused on upgrading the comms lines at most stations.
The new lines have improved latency and 4G mobile data links as a back up to the

wired line.

The SGF Is part of the 'Multi-hazards and resilience’ global challenge, under Geodesy and Earth Observation, in the British Geological Survey
(BGS). It 1s funded through 'National Capability and Public Good' by the Natural Environment Research Council (NERC). The SGF is part of

the International Laser Ranging Service (ILRS) and International GNSS Service (IGS) networks. It is appointed by the ILRS as one of the eight
ILRS Analysis Centres and was awarded by the Global Geodetic Observing System (GGOS) the status of 'New Technology SLR Site'. The site

EPN and EPOS data submissions hosts ILRS SLR site HERL, two IGS GNSS sites HERS and HERT, and an absolute gravimetry station.

The current OS Net EPN submissions are hourly RINEX v3 data
(GPS+GLO+GAL+BDS) from stations ADAR, ARIS, CHIO, DARE, INVR;, LERI,
PMTH, SCIL, SHOE, SNEO and SWAS.

Data from the entire OS Net network is also submitted to the EPOS archive

(https://gnss-epos.eu/) and all OS Net station log files are managed and made
available via the M3G facility (https://gnss-metadata.eu/). Historic OS Net data (back
to year 2000) archive is also at EPOS.

Stations DARE, INVR, HERT and SHOE provide also real time data. Real time data
from any other OS Net station is not possible due to conflict with OS Net partner’s
commercial operations.

Non OS Net stations contributing hourly data to EPN are BGS SGF hosted 1GS
stations HERS and HERT; Newcastle University station MORP and University of
Nottingham station NEWVL.

Data from HERS and HERT are also being used by PhD students in the School of Engineering, Newcastle University in their research
projects, such as the investigation of site-specific multipath error for different GNSS constellations, and the study of constellation-specific
repeating error sources

GNSS and PNT “Organisational structures”

Two bodies have been set up to provide a more “focused” view of GNSS and PNT activities in the UK particularly and threats to GNSS and
PNT continurty. A “National PNT Crisis Plan™ has also been developed.

GC strategy: 3 key missions

Mission 1

Geospatial

National mapping system update e
Commission

There is a public consultation being planned on how to update the legacy OSGB36
British National Grid mapping system to one based directly off ETRS89.

UK GEOSPATIAL
STRATEGY 2030

Unlocking the power of location

Mission 2
Drive greater use of geospatial
applications and insights across
the economy

Embrace enabling technologies Mission 3

Build confidence in the future

to accelerate geospatial
innovation

Published strategy up untll
2030.The Government's
plan to unlock the power of .

geospatial ecosystem

Analytics * Data to support public sector * International engagement
location data and +  Remote sensing and decision making (e.g. UN-GGIM)
B r't' S h I S I e S C nt' n S G N SS Fa’C . I 't B I G F technologies across the UK automated feature extraction * New data provided in new » Support geography education
I I O I u O u I I y * Research and development ways * Investin early career and
eCOﬂomy programmes * Broaden geospatial adoption advanced geospatial skills
+ Earth Observation + NUAR + Partnerships — AGI, RGS, GCP
+ PNT + Geovation + Graduates and apprenticeships

National PNT Office

Goal to improve PNT resilience
and drive growth through:
 PNT policy and
coordination

Why PNT matters Why PNT is at risk

PNT Policy Objectives: Our Government PNT policy objectives are as follows.

PNT
Resilience
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Policy Objective 2: Ensure UK businesses have access
to high performing PNT systems to enable

Policy Objective 1: Ensure CNI will continue to
function using alternative PNT, in the event of PNT
provided by GNSS is lost.

productivity driven economic growth.
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Government Policy Framework
for Greater PNT Resilience will
scope the proposals below

| nte a atl on al |>/ an d Wlth Increase UK productivity driven economic growth by
: d -t PNT by providing terrestrial, resilient, independent, providing high accuracy Positioning for autonomous
Inaustry v protieine . 8 MIEh actuta .
and high-quality Timing at relatively low cost through a and precision applications through deploying a space-
° S pe N d | ng review b | d S fully funded al:ld operational National Timing Centrfe based augmentation system and us-lng .R&D (mcluélng it o . .
(NTC), and an integrated eLORAN system to transmit the European Space Agency’s Navigation Innovation PNT Resilience.
timing and provide back-up basic Position and Support Programme) to spur innovation and
Navigation. Supported by the rollout of Resilient GNSS technology adoption underpinned by tried and tested
Receiver Chips to CNI. standards.

Minimise the resilience risk of losing GNSS provided What is PNT? t will HMG do?

National PNT Office

PNT Growth Policy

National Timing Centre ‘ PNT Skills

Satellite Based Augmentation
MoD Time System (SBAS)

* Manage PNT delivery

& programmes

Parliamentary and
iIndustry engagement

Enhanced Long Range Infrastructure Resilience

HM Government Navigation (eLORAN)

Natural
Environment
Research Council

BIGF archives quality-assured RINEX data and creates derived products, based on
a network of continuous GNSS stations sited throughout the British Isles. This
network includes national CORS stations from Ordnance Survey (GB), Tallte
Fireann (Ireland) and Ordnance Survey Northern Ireland. It also includes a
number of ‘scientific’ stations established by: the UK Met Office; the University of

National PNT Crisis Plan

Sets out the actions and responsibilities if national PNT capabilities
are lost.

Nottingham; the UK Environment AgencyThameS Region; the Space Geodesy AlSO, a roadmap for de\/e|opmen‘ts and projec'ts designed tO Crisis Plan

Facility at Herstmonceux; Newcastle University; and the University of strengthen and improve the resilience of UK PNT Actated f N
Hertfordshire, with the University of Nottingham's contribution being carried out S
in collaboration with the National Oceanography Centre, Liverpool. Py e
The past year has seen a concerted effort to bring the operation onto the BGS

systems and servers, with a focus in the last few months of re-establishing the

creation of GNSS time series for each station.

Plan being
developed to
include mitigation
measures the UK
can take in a crisis.

Ordnance Survey
has OS Net that
has 115 stations
and a GNSS
monitoring and

alerting capability.

Possible upgrades
being considered
to enhance CNI
status.

Enable UK Space
Operation Centre
to monitor GNSS
interference that
would affect UK
PNT services.

This will be in
coordination any
upgrades to

OS Net and other
sources.

TWSTFT

A new Two-Way
Satellite Time and
Frequency
Transfer capability
will transfer
UTC(NPL) from
Teddington to

This is anticipated
sometime during
early 2025.

NTP Servers

An upgrade to
NPL's Network
Time Protocol
Servers will
provide further

resilience.

This is anticipated
sometime during
2024 or early
2025.



