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Galileo – Some facts
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Comparison of GNSS Constellations
Specification GPS (USA) GLONASS (Russia) Galileo (EU) BeiDou (China)

Number of Satellites 31 operational 24 operational 32 with 27 operational 35 operational

Orbital Altitude 20,200 km (MEO) 19,100 km (MEO) 23,200 km (MEO) 21,500 km (MEO), GEO, IGSO

Orbital Planes 6 orbital planes 3 orbital planes 3 orbital planes 3 orbital planes + GEO & IGSO

Frequency Bands L1, L2, L5 L1, L2 E1, E5a, E5b, E6 B1, B2, B3

Positioning Accuracy (Civilian) 3-5 meters 5-10 meters ~1 meter 1-5 meters

Coverage Global Global Global Global, with regional focus on Asia-
Pacific

Operational Since 1995 1996 2016 (Full operational capability) 2020 (Global coverage)

https://newspaceeconomy.ca/2024/09/09/global-navigation-satellite-systems-gnss-a-comparative-overview-of-satellite-constellations/

Requires 
frequent uplink 

to satellites
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What is the Galileo Ground Segment? 

Presenter Notes
Presentation Notes
1) Galileo sensor stations, reversing the way satellite navigation usually operates, work together to pinpoint a Galileo satellite’s orbital position, its clock rate and signal health.
2) Sensor station data gets fed through to the twin Galileo control centres so a set of corrections can be compiled.
3) These corrections are uplinked to the satellites by Uplink stations every 100 minutes or less, for rebroadcast within the Galileo signal, keeping the system sufficiently accurate.
4)Telecommands to the satellite platforms are uplinked by Telemetry, Tracking and Command (TT&C)

32 satellites in Orbit (13 launches, 9*2+3*4), first one in October 2011m last one in 18/09/2024 (SpaceX)
one in GYO, 2 Excentric Orbit
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Ground Segment: Worldwide distribution
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Introducing Galileo System Build 2.0
What is System Build 2.0?

• A comprehensive upgrade of the Galileo ground segment architecture.
• Aimed at enhancing operational resilience, cybersecurity, and service continuity.

Key Objectives:

• Modernize system architecture.
• Improve ground system flexibility and scalability.
• Incorporate advanced cybersecurity frameworks.
• Allow a seamless migration.

Icons used in this presentation were made by Freepik from www.flaticon.com

https://www.flaticon.com/authors/freepik
http://www.flaticon.com/
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Question

Imagine you are the Ground Segment Migration Manager….
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Overcoming the Challenges – The Journey
Technical Challenges:

• Adapting legacy systems to new architectures.
• Ensuring seamless transitions without disrupting operations.

Operational Challenges:
• Managing multiple stakeholders (ESA, EC, EUSPA, industry partners, users).
• Maintaining tight timelines and mitigating risks.

Cybersecurity: 
• Strengthening defenses while keeping the system accessible and performing.
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System Build 2.0 migration: A long path

Dec 2020: Migration approach 
contractualization

Oct 2019: SB 2.0 migration 
strategy based on the preOPE 

chain concept is decided

March 2021: Start of the SB 
2.0 Qualification process. 

System QR Board in May 2023

April 2021: Start of the 
deployment in the Galileo 

Control Centers. Completed in 
Sep 2023.

March 2023: Start of the 
migration rehearsals 

Authorisation to migrate: 
February 2024

Migration start date: 4th of March 2024

Migration completed: 10th of April 
(5.5 weeks duration) 
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System Build 2.0 Migration: “pre-OPE” concept

OPE pre-OPEOPE pre-OPE
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System Build 2.0 Migration: “pre-OPE” concept

OPE pre-OPE

Presenter Notes
Presentation Notes
Full setup took almost 2 years.
More than 400 items deployed
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System Build 2.0 Migration: Rehearsal 1/2

OPE pre-OPE

Data, 
HW,…

Presenter Notes
Presentation Notes
6 months
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System Build 2.0 Migration: Rehearsal 2/2

OPE pre-OPE

Presenter Notes
Presentation Notes
Integration of one antenna on pre-OPE chain and roll-back
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System Build 2.0 Migration: Migration

pre-OPE

OPEOld OPE

OPE

Presenter Notes
Presentation Notes
Integration of one antenna on pre-OPE chain and roll-back
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Migration day: Seamless for Open service
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Age of Data sporadically exceeding 
100min for some satellites, resolved 
with stable uplink since 12/03/2024 
21:00

Age of Data: nominal profile 
Stable ULS uplink 

First messages uplinked  from SB 2.0 disseminated on 
the 11th of March 2024 at ~13:39 UTC

BEFORE SWITCH
1.62m 95%

AFTER SWITCH
1.59m 95%
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Migration Takeaways
• Embrace Modular and Scalable Designs: Prioritize flexible and scalable architectures 

for ground systems to simplify migrations and accommodate future upgrades.
• Ensure Qualification of All Configurations: Rigorously qualify every intermediate 

configuration to prevent unexpected issues during and after the migration process.
• Plan for Reversibility: Design the migration process with robust roll-back mechanisms 

to ensure a safe return to the previous state if needed.

• Integrate Innovation with Legacy Systems: Strive for a seamless integration of 
cutting-edge technologies with existing infrastructure to maximize value while 
minimizing disruption.

• Balance Service Continuity and Complexity: Carefully weigh the potential impact on 
operational continuity against the technical complexity of the migration to maintain user 
trust and reliability.
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Closing – Final Thoughts and Acknowledgments

• This journey wouldn’t have been possible without the dedication and 
expertise of every individual involved in the System Build 2.0 upgrade.

• Collaboration is the backbone of progress. It was through the seamless 
coordination between teams across sites and disciplines that we turned 
challenges into milestones.

• Resilience defined our approach - whether in overcoming technical 
hurdles, managing tight timelines, or adapting to unforeseen obstacles.
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Q&A


	Slide Number 1
	Galileo – Some facts
	Comparison of GNSS Constellations
	What is the Galileo Ground Segment? 
	Ground Segment: Worldwide distribution
	Introducing Galileo System Build 2.0
	Question
	Overcoming the Challenges – The Journey
	System Build 2.0 migration: A long path
	System Build 2.0 Migration: “pre-OPE” concept
	System Build 2.0 Migration: “pre-OPE” concept
	System Build 2.0 Migration: Rehearsal 1/2
	System Build 2.0 Migration: Rehearsal 2/2
	System Build 2.0 Migration: Migration
	Migration day: Seamless for Open service
	Migration Takeaways
	Closing – Final Thoughts and Acknowledgments
	Q&A

