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Layer 0/1 — MEO/IGSO/GEO | oot unon -

PLAN 2023

iy e ¢ Layer 0/1
Backbone TN %, v

GNSS

Layer 2 — LEO-PNT
Resilience and Robustness
Diversity / Proliferation
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terrestrial:components e.g. S Diﬂ P — amanions
5G'PNT, WLAN y A (B A=)

Layer 3 — Local/regional

Telecom

Layer 4 - Inertial sensors /

Dead-reckoning
. £) Emerging PNT
Terrestrial (fibre/network) Timing
L 4 - at terminal
LEO'F:NT fUItIV o h avera - at usertermina “RESILIENCE/MoNITORING @@
compiementar oostin T
e OpG e bac‘I,(bone 9 Future GNSS will be multilayer
 withIGSO, LEO, MEO and GEO constellations (layers)
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LEO-PNT - main strategic pillars

-

Pillar’|
Resilience and .
Robustnhess

RESILIENT AND
ROBUST PNT

User level vs Jamming and
Spoofing
Different types of users
(critical infra. /
professional / mass-
market / ...)

New frequencies (C /S /
FusedPNT)

.

A Pillar i \
/[EGNOS Augmentation

PPP Fast Convergence
Urban Performance

NAYV Data dissemination

R 4
GALILEO / EGNOS SYSTEM
GSS in space/ Integrity
monitoring / Connectivity
with MEO via (O)ISL

/New Service Capabilitib

Q@esa

) goesa

/eo_p“\.

Pillar Il

S-BD 2WAY 6G NTN PNT

PNT for Personal Emergency and
Public Safety
Low Energy PNT for loT

UHF/VHF PNT

Indoor timing / positioning
Positioning under heavy
shadowed areas
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Eesa

Part of ESA’s FutureNAV programme

i
Accelerate LEO-PNT from cbn ept to d}em
through a fast-track in-orbit demonstrat |

added-value services for potential future
LEO-PNT systems. . M
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Qesa

LEO-PNT In Orbit Demonstrator—Industrial Contracts( ) €eesa

2 parallel contracts:

N\, /eo_p“\.

mini-constellation deployment : 2025 - 2027

/Each includes:

- system and space segment

* launch services

« ground segment & operations

* test user segment

* experimentation and service
demonstration

- (involvement of end-users)

7

z \\

1 Pathfinder A satellite 4 Pathfinder B satellites
Launch ready by end 2025. °

* Quasi-polar orbit at ~550 km .

*  PNT signals in L and S bands '

* De-risking and 1-SV experiments. .

* 12-month lifetime .

- )

Launch ready by end 2026.

Quasi-polar orbits at ~550 km

PNT signals in L, S, UHF, C bands + 2 way.
Service demonstration (4-SV experlmentS)
16-month lifetime £

v
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a Thales / Leonardo company ] p ace

ESA UNCLASSIFIED — Releasable to the Public

Platform by Alén Space
12U Cubesat

Platform by GOS
16U Cubesat-like

N

<100 kg microsat |

= D= IIE= s e




LEO-PNT In Orbit Demonstrator — Pathfinder A EMs

Platform SM

Thalesﬁﬁ/r—f%

a Thales / Leonardo company S p a C e
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LEO-PNT next phase Inaustrlallsatlon and In-Orbit Valldatlor@esa

.. from prototyplng I demonstratloh - mdustrlallsatlon / in-orbit validation

Industrlallsatlon and In-Orblt vall ation gn e towards an EU Institutional operational

system and also supp*ortmg C_OTﬁ nercial initiatives.

Galileo/EGN

Resilience &  Augmentation New service capabilities
Robustness TBea4+9 @2 @48 (6GNTN,Indoor PNT, IOT)

o . .
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LEO-PNT Industrialization and In Orbit Validation objectives esa
% Development, qualification and validation of Building Blocks

Industrialisation of building blocks in order to develop manufacturing and integration
capabilities, allowing to boost production rates and decrease cost.

Mature the enabling technologies for building blocks (e.g. advanced on-board receivers,
miniaturised clocks, antennas).

This includes validating signals and associated performances and bring frequencies into use.

‘ Validate the selected candidate missions over Europe through an In-Orbit Validation phase.

Develop open standards in collaboration with international stakeholders, enabling interoperability,
also supporting commercial initiatives.
11
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LEO-PNT In-Orbit Validation Architecture

GNSS L-Band Rx | W = GNSS L-Band Rx

and
Mission Link

~ Ground Control Segment

Launch
Services
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ESA-EU Reinforced Coordination on LEO PNT - Eesa

Collaboration.ESA/EC towards a join“ayision and LEO PNT integrated roadmap

2025 2026 2027

| e UtUreNAV.
CM22 LEO-PNT 10D ]
I 1 1 I

CM25 preparation CM25 LEQ-PNT Technelegy, Industrialisation and In orbkit Validation

|

hase A Fhase B1/B2
Next MFF Phase CDE

EU LEO- EU LED-
PNT PNT EU LEQ-PNT

Drefini- Consoli- Selection and Formalisation
tlen datlon

[ HE LEQ-PNT activities

Mext MFF preparation
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ng IS a promising opportunity to improve
formance and provide new services.

GNSS reS|I|ence»a;§af"’f‘ebu
Through the FytureNAM

The ESA LEO-PNT In-QrJilt
to pave the Way for a Europe

the European. LEO-PNT ecosystem

allel contracts is underway at fast pace,

10 In-Orblt Demonstra nched within the next 3 years

tem are under investigation from both
) EU) and Commercial.

POSS|bIe opportunltles for future o
perspectives Instltutlcmal (|n c‘ ,ord n

otential EU LEO-PNT implementation in the next MFF.

) Validation Phase is proposed in the n'ext‘ phase.

findustry and academial 25t
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oy THANK YOU Lesa

SHAPING THE FUTURE OF NAVIGATION —

- - - . - -
- - -

18 Febniary 2025,
ESTEC, Netherlands
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