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EGNOS: The European Satellite-Based
Augmentation System (SBAS)

GNSS Constellation | SBAS Satellites
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SBAS provides:
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EGNOQOS Services overview

EGNOS Open Service (0S)

* Service declaration: 15t October 2009
* Agriculture, maritime, road, rail, LBS ...
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EGNOS Data Access Service (EDAS)

* Service declaration: 26™ July 2012
* Multimodal commercial/professional applications




EGNOS improves accuracy of the
navigation duing the drone mission

Predefined path
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EGNOS Exploitation roadmap

2022 2024 2026 2028 2030
Constellations Galileo OS FOC GPS L5 FOC
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ICAO Standards
User Segment Prototyping EGNOS L1/L5-GPS/Galileo Commercial products, Adoption support
Space Segment © GEO-4 - GEO-5 - GEO-6
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Galileo is the European GNSS offering

a wide range of services

Search and Rescue
Service (SAR)

High Accuracy Service
(HAS)

Public Regulated
Service (PRS)

Galileo open and free of charge service set up for positioning and timing
services. It is plan to deliver navigation message authentication (OS-NMA,
2023).

Europe’s contribution to COSPAS-SARSAT, an international satellite-based
search and rescue distress alert detection system

A service complementing the OS by providing an additional navigation
signal and added-value services in a different frequency band. The HAS
signal can be encrypted in order to control the access to the Galileo HAS
services (HAS, 2023)

Service restricted to government-authorised users, for sensitive
applications that require a high level of service continuity
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Galileo OS Accuracy
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https://www.gsc-europa.eu/electronic-library/performance-reports



https://www.gsc-europa.eu/electronic-library/performance-reports

Galileo OS for aviation

Tal ~+1514-954-8219 ext 8178

Ref: AN T/62.14-2141 6 July 2021

sn, t: Proposals for the amendment of Annex. 10‘ tume T
: 3) suppost the introductios al-fre i
ccccc llation (DFMC) global

e Galileo OS has been baselined for use in aeronautical navigation by
the International Civil Aviation Organization (ICAO) Navigation
System Panel (NSP) Applicabiity expected by early | tamsemmmmersens

2023, enabling the use of
Galileo OS signals for aviation

system (GBAS)
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* Extensive work is being done to characterize Galileo OS
performance for aviation in the frame of a formal Work Plan e Tt
involving the European Space Agency (ESA), EUSPA and the e wmm“mm “M":m
European Commission (EC) PR

provided in text box <o et tely following each proposal

* Galileo characterization focused on SBAS and ARAIM needs for the
time being; the characterization upon GBAS needs will be swiftly

started
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—j‘ Galileo OS performance is suitable for EGNOS V3 and already
baselined in EGNOS V3 contract




Galileo High Accuracy Service (HAS)

Galileo will be the first constellation able to provide
E2 such High Accuracy Service Globally

GALILED HIGH ACCURACY .
SERVICE (HAS)

The Galileo High Accuracy Service (HAS) will provide free of charge
— high accuracy Precise Point Positioning (PPP) corrections through
the Galileo signal (E6-B) and by terrestrial means (Internet).

* Galileo HAS will offer real-time improved user positioning
performances with accuracy less than two decimetres (in nominal
conditions) in its full operational capability.

* Galileo HAS validation phase started in 2021. Service provision
phase is expected to start in 2022.

 HAS infonote and ICD: https://www.gsc-europa.eu/electronic-
library/programme-reference-documents#accuracy
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https://www.gsc-europa.eu/electronic-library/programme-reference-documents#accuracy

Galileo Navigation Message
Authentication (OS-NMA)

% * Galileo OS-NMA is a new public and free of charge service:
= &

* will authenticate the Galileo data using the navigation message

* will allow to detect certain spoofing attacks

GALILEO OPEN SERVICE . . _
NAVIGATION MESSAGE will be free of charge to Galileo Users

AUTHENTICATION (OSNMA) ¢ This mechanism provides users with an additional layer so that to be

reassured about the authenticity of the information received from
Beo wore Galileo satellites.

* |nitial OS-NMA Signal-in-Space transmission in test mode started in
2021.

e OS-NMA infonote, ICD and Guidelines for manufacturers available at

https://www.gsc-europa.eu/electronic-library/programme-
reference-documents#OSNMA a
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https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_OSNMA_Info_Note.pdf
https://www.gsc-europa.eu/electronic-library/programme-reference-documents#OSNMA

Galileo in NAV applications

Operational Target

GNSS Combination

En-route, terminal, initial approach, intermediate
approach, non-precision approach (NPA), departure

En-route, terminal, initial approach, intermediate
approach, non-precision approach (NPA), departure,
APV-I, APV-II

En-route, terminal, initial approach, intermediate
approach, non-precision approach (NPA), departure,
APV-I, APV-Il, Category | precision approach

6 route, terminal, initial approach, intermediate

-

approach, non-precision approach (NPA), departure,
;—Z APV-I, APV-II, Category | precision approach, Cat II/Ill

Galileo (E1/E5a) + H-ARAIM
GPS (L1/L5) + Galileo (E1/E5a) + H-ARAIM

GPS (L1/L5) + Galileo (E1/E5a) + DFMC SBAS
Galileo (E1/E5a) + DFMC SBAS

GPS (L1/L5) + Galileo (E1/E5a) + DFMC SBAS
Galileo (E1/E5a) + DFMC SBAS

GPS (L1/L5) + Galileo E1/E5a + DFMC GBAS




EGNOS and Galileo differentiators support drone
operations and implementation of U-Space

Availability

Reliable PVT performance for the intended operation
- performance monitoring and alerting -

PVT available in challenging environments

D)

Authentication

Unprecedented high accuracy for demanding Embedded cybersecurity features

applications also in the vertical axis, supporting

= - integration in the airspace
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