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• Galileo HAS provides precise corrections for satellite

orbit, clock and signal biases

• Galileo HAS corrections distributed via

• Galileo satellites, E6-B signal (1278.75 MHz)

• Internet

• Typical accuracy in the decimetre level (after 

convergence), with Precise Point Positioning (PPP) 

receivers

• (Almost) global coverage and free

WHAT IS THE GALILEO HAS
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GALILEO HAS ARCHITECTURE – High level service architecture

Permanent
ground-to-space link

(ULS -> Galileo constellation) 

Worldwide monitoring network
(reduced)

Adequate signal BW (E6-B), 
low latency (<10s).

Internet broadcast



GNSS Service Center
/ HA data generator

Ground Control Centers

15+1 Galileo sensor stations

Up-Link Stations

Space segment

Service development and validation

Operations and Maintenance

Service Provision – user’s interface

Security Accreditation

Support to experimentation and 
Validation

Proposal, design, demonstration

Program Management

HAS SIS ICD

GALILEO HAS ARCHITECTURE – Ground Infrastructure
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GALILEO HAS PERFORMANCE

HAS SERVICE LEVEL 1 SERVICE LEVEL 2

COVERAGE Global European Coverage Area (ECA)

TYPE OF CORRECTIONS PPP - Orbit, clock, biases (code and phase)
PPP - Orbit, clock, biases (code and phase) incl. 

atmospheric corrections

CORRECTIONS DISSEMINATION SIS (Galileo E6-B) and IDD (Ntrip) SIS (Galileo E6-B) and IDD (Ntrip)

SUPPORTED CONSTELLATIONS & 
FREQUENCIES

Galileo E1/E5a/E5b/E6; E5 AltBOC 

GPS L1/L5; L2C 

Galileo E1/E5a/E5b/E6; E5 AltBOC 

GPS L1/L5; L2C 

HORIZONTAL ACCURACY 95% <20 cm <20cm

VERTICAL ACCURACY 95% <40cm <40cm

CONVERGENCE TIME <300 s <100 s

USER HELPDESK 24/7 24/7



GALILEO HAS PERFORMANCE – Initial Service

European Union Agency for the Space 
Programme (EUSPA), HAS SDD [Online]:
https://www.gsc-

europa.eu/sites/default/files/sites/all/files/Gal
ileo_HAS_SDD.pdf

https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_HAS_SDD.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_HAS_SDD.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo_HAS_SDD.pdf


GALILEO HAS PERFORMANCE – Quartery Performance Reports

https://www.gsc-
europa.eu/sites/default/files/sites/all/files/Galileo-
HAS-Quarterly-Performance_Report-Q3-2023.pdf

https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo-HAS-Quarterly-Performance_Report-Q3-2023.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo-HAS-Quarterly-Performance_Report-Q3-2023.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Galileo-HAS-Quarterly-Performance_Report-Q3-2023.pdf


HAS Performance – Product Accuracy

Galileo orbit corrections (95%)
GPS orbit corrections (95%)

Galileo clock corrections (95%) GPS clock corrections (95%) 



HAS Performance – Product Accuracy

Fernandez-Hernandez et al. “Galileo high accuracy service: initial definition and performance”, GPS Solutions, 2022
Martini et al. “Galileo high accuracy service performance and anomaly mitigation capabilities”, GPS Solutions, 2024



HAS Performance – Product Accuracy

Fernandez-Hernandez et al. “Galileo high accuracy service: initial definition and performance”, GPS Solutions, 2022
Martini et al. “Galileo high accuracy service performance and anomaly mitigation capabilities”, GPS Solutions, 2024



HAS Performance – Receiver PPP Accuracy

Source: EUSPA



HAS Performance – Receiver PPP Accuracy

Source: EUSPA



HAS Performance - Availability

March 2023



HAS Performance - Availability

September 2023 



HAS Performance - Availability

September 2023 



HAS Performance - Availability

September 2023 
July 2023 
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GALILEO HAS ROADMAP – What comes next?

▪Progress since last 3PITF

▪ One more station deployed (Wallis)

▪ Another station in deployment (Bonaire)

▪ Infrastructure improvements

▪ Internal definition of Phase 2 ongoing: New stations, 
new messages and blocks (iono, confidence levels, 
authentication…)

▪ Anniversary of HAS Initial Service, with continuous 
PPP corrections delivered since then

▪Next steps

▪ Publication of User Algorithm (incl. software lib and 
test vectors)

▪ Addition of phase biases

▪ Continuous performance and infrastructure 
improvements

▪ Phase 2 deployment by 2026



GALILEO HAS Use cases

“The precision with [the Arrow Gold+ and 
Galileo HAS] was incredible. I will use one 
for every project I ever do, ever.” 
Charles Lehnen, Ecologist, University of 
Southern California

https://eos-gnss.com/successes/galapagos
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(based on previous EC/EUSPA presentations)
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