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T&F transfer : a quick overview



New services 
developed in B-TFN
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General Performances



Blackett review

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

GNSS services

• About €1.40 trillion is 

enabled by GNSS in EU 

(10% of Gross Domestic 

Product)
       source : EC JRC for DG DEFIS

• Long expertise at ROB 

since 1988 

 www.gnss.be



GNSS threats

gpsjam.orgwww.stce.be

Natural causes... … or not

• GNSS has many 

vulnerabilities:

o Jamming

o Spoofing

o Meaconing

• International 

context increases 

the probability of 

PNT disruptions

• UK estimated that a 

GNSS outage 

would cost the UK 

€90 billion/week !



A worldwide concern



2017 : The Stone Age for T&F 
transfer by fiber in  Belgium



CLONETS and CLONETS-DS

- The latest advancements in atomic clock 
precision now exceed the capabilities of 
GNSS comparisons.

- New techniques are required to support, 
in practice, a redefinition of the SI second



2023 : Back to Modernity



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

➢Project lead: ROB 

    

➢Strong collaboration between ROB & Belnet 

❑T&F signals produced, broadcasted 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

With the great support of:



https://community.geant.org/sig-tfn/

The pan-European 
Core-Time&Frequency Network (C-TFN)

ROB in

ROB in



New services developed 
in BOOSTED
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New performances

                                                                   



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

Seismic sensing 



Resilient timing services

• A must-have for any 
critical users / 
infrastructures / 
services :
o  Telecom
o  Energy
o  Transport
o  Finance
o  … 

• An opportunity for new 
applications



Source : SIG-TFN meeting, march 2025



Time service Frequency service

The manufacturing T&F market 
is quickly growing



What’s next ?

• Until now, science were the main support of these developments: 
o CLONETS, then C-TFN, for EU 
o BOOSTED for BE
o …

• With a bit of optimism, Science will be able to continue to support the growing of the T&F 
Research Infrastructure in the next few years:

o ongoing proposal FOTON to FNRS
o ongoing discussion with WEWIS/FWO
o ongoing ESFRI proposal FOREST to EU

• But on the long term, the sovereignty and the national security cannot rely on Science only !! 
It will require an equilibrium between public funding AND private/commercial contributions to 
ensure the sustainability of the services



Towards a national and EU 
business model ?

https://joint-research-centre.ec.europa.eu/document/download/db9f253b-dbe1-4fb4-bd1b-
c2516b73e549_en?filename=TimeBackboneArchitectureDraft.pdf



Thank You!
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