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The initial problem



Blackett review

Global navigation satellite system (GNSS) is often described as an “invisible utility” 

But it has many vulnerabilities:
o Jamming

o Spoofing

o Meaconing

o Environmental changes

o …

GNSS threats



GNSS threats

gpsjam.orgwww.stce.be

Natural causes... … or not



One answer…



➢ Implementing a Time & Frequency (T&F) optical network in Belgium

➢ 1 M€ funded by BELSPO, until the end of 2026

➢ Project lead: ROB      With the great support of:
❑ R. Marion (PI)

❑ G. Leportz

❑ E. Pinat

❑ P. Defraigne 

➢ Strong collaboration between ROB & Belnet 
❑ T&F signals produced and monitored by ROB  
❑ Transported by Belnet over its optical fiber network

➢ Also transport signals internationally through collaboration with GEANT into European C-TFN project

Belgian Optical network for Optical frequency Standards and TimE Dissemination



New services developed 
in BOOSTED project

Type of signal

NTP
(betime.be)

PTP

GNSS 
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Ultra-stable optical signal
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Existing technologies

Performances



Time service Frequency service

Equipment (TRL 9) - Manufacturers



…coming with many
new opportunities!



Time: Quantum cryptography?

Source : slides of J. Koelemij, UvA, Géant T&F workshop, CERN, 2024



Time: Precise Positioning, Navigation and Timing 
(PNT) service?

➢ The speed of light is a constant : c ~ 300000 km/s = 30 cm/ns

➢ A time accuracy Δt = 0.1 ns corresponds to a positional accuracy Δx = 3 cm ! 
 (ΔxGNSS = 1..15 m) 

Source : “SuperGPS project”, TU Delft

Source :“The Fifth Element”, L. Besson



Source:
Donadello, S., Clivati, C., Govoni, A. et al. 
“Seismic monitoring using the telecom fiber network”. 
Commun Earth Environ 5, 178 (2024) 
https://doi.org/10.1038/s43247-024-01338-2

Frequency: From seismic monitoring… 



Frequency: … to next-generation Perimeter 
Intrusion Detection System (PIDS)?



National Network



The BELNET network



The Belnet network



The BOOSTED network

BOOSTED

SCK-CEN

ULB

SMD

UCLouvain



BOOSTED

UMons

ULB

UCLouvain

ULiege

FOTON ?
(April 2025 ?)

The (FOTON) network

ILNAS ?



BOOSTED

VUB
FOTON ?
(April 2025 ?)

The (EWI-FWO) network

ILNAS ?

UGhent UAnvers

KUL
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EWI/FWO ?

(2025-2026 ?)



European Network





➢ Key technologies for the network are mature. First connections scheduled for late 2025

➢ Fundamental resilience against GNSS threats 

➢ Much better performance  =  new market opportunities:
➢ new technologies
➢ security applications
➢ business

➢ Target : 
 research infrastructure  sustainable and public utility infrastructure

➢ Ideas ? Suggestions? interests? 

Conclusion

Get in touch: 
raphael.marion@oma.be



Thank You!



Extra slides



High-resolution spectroscopy

Coherent detection phase-OTDR

Space-qualified clock characterization

Cavity solitons
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Scientific use cases



        

           

          

            

                  

                   

                       

             

                

           

                   

Towards a T&F market?
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