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        1ST GALILEO USER ASSEMBLY – USER CONSULTATION PLATFORM - TIMING & SYNCHRONISATION 

Meeting Date 28.11.2017 Time 10:15 – 16:00 

Meeting Called By Valeria Catalano Location Madrid, INTA Dome 

Minutes Taken By Christophe Taillandier Next Meeting Date  N/A 

Attendees Valeria Catalano (GSA) 
Carlo Albanese (Telespazio) 
Claude Besse (Gorgy Timing ) 
Gilles Boime (Orolia Spectracom) 
Loredana Bruca (SpaceOpal) 
Antonio Danesi (Rheagroup for EC) 
Pascale Defraigne (ORB) 
Edoardo Detoma (Timing expert) 
Javier Diaz Alonso (Seven Solutions) 
Heiko Gerstung (Meinberg) 
Billy Marshall (Chronos) 
Ricardo Píriz (GMV) 
Christophe Taillandier (FDC) 
Rudolf Vohnout (Cesnet) 
Tomas Widomski (Elproma) 
Hein Zelle (NLR) 

Distribution (in 
addition to attendees) 

UCP Plenary, GSA 

 

Organisation Name  Signature 

GSA Valeria Catalano  

FDC Christophe Taillandier  

 

Agenda Items Presenter 

1. Introduction to UCP and tour de table Valeria Catalano 

2. Topic 1: Requirement for 5G Heiko Gerstung 

3. Topic 2: Traceability requirements for T&S Pascale Defraigne 

4. Topic 3: Towards more security and resilience for GNSS timing users Gilles Boime 

5. R&D questionnaire results Valeria Catalano 

6. Introduction to UR Christophe Taillandier 

7. Work Group Discussions Valeria Catalano / 
Christophe Taillandier 

8. Conclusions and presentation for the plenary Valeria Catalano 

 

Summary 

The European GNSS aims to keep a constant dialogue with the civilian community of users. With 
EGNOS fully operational and Galileo in Initial services it is necessary to continuously improve the 
services and plan future evolutions. A key driver for improvements and evolutions are user needs. 
The User Consultation Platform (UCP) took place on 28th of November during the 1st Galileo User 
Assembly in Madrid. It was organized as a forum for interaction between end users, user 
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associations and representatives of the value chain such as receiver and chipset manufacturers, 
application developers, and the organizations and institutions dealing, directly and indirectly, with 
Galileo and EGNOS.  
The UCP for Timing and Synchronisation gathered together 15 participants with comprehensive 
market coverage in terms of value chain.  
The group reviewed the Timing and Synchronisation User Requirement document. It was well 
received with an overall consensus on the analysis and recommendations for the future release: 

 Provide quantification on the resilience / trustability / reliability / security requirements; 

 Split the requirements into phase, frequency and timing requirements; 

 Specify the timeline to each requirement; 

 Extend the analysis to other T&S applications, with priority to Critical Infrastructure. 
The group confirmed the increased need for improved security and resilience. This is, for example, 
the case for 5G applications, which are expected to be one of the main growth relay in the 
Telecom industry. A discussion was held on the interest to have a very high accuracy (around 10ns) 
for Telecom. Experts stated that 5G Phase accuracy requirements are expected to be met by GNSS 
and there is no demand for better accuracy yet. The consensus is that to justify the need for 10 ns 
accuracy over a network, applications need to be found for investment (telecom operators are 
reluctant to change unless a positive ROI).  
Regarding security, the highest impact threat is probably on the power grid and the group 
highlighted the potential interest in Galileo through its authenticated services. The presenter 
addressed with special attention to the EC the electricity distribution that constitutes the most 
critical infrastructure with regards to T&S now.  
Moreover, the group recommended conducting a study at the European level on the economic 
impact of a GNSS disruption and so that efforts are pursued to make Galileo Timing capabilities 
more visible to users. 
The UCP participants agreed that there should be more T&S R&D spending on technological 
challenges related to resilience and reliability of reception of GNSS signals and also asked for 
commitment on SLA for EGNSS timing service. 
The experts identified some possible improvements for the GSC operations. In particular, the real 
time provision of information about trustability, availability and timing performance of the signal 
(part of Service level agreement of the timing signal) is recommended, as well as the dissemination 
of detailed and up to date information related to the Timing service and business model.  
There was a very clear consensus that UCP was a very useful exercise and, especially for a very 
dynamic Timing & Synchronisation market GNSS segment, it should be part of a regular user 
consultation process. 

Minutes of Meeting 

 
Introduction and tour de table 
Pascale Defraigne is elected as User Chair 
 
Topic 1: Requirement for 5G 
General 

 With LTE a new requirement appeared with the need to transport phase between base 
stations. 

 Bandwidth usage will increase exponentially in the next decade. In particular video 
streaming is bringing a new paradigm for increased bandwidth which is a major challenge 
for Telecom operators. Another reason for implementing 5G is the increased number of 
devices.  

 Depending on the geography, history of the country (early adopter vs laggard) use of 
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microwave for timing/sync vs GNSS is different.  

 GNSS receivers are installed at aggregation network points (but not at all base stations).  

 5G in general is not (at this point) requiring more accuracy but new technologies are 
changing the landscape (e.g. with MIMO the expected sync accuracy is 100 ns but in the 
close vicinity of the traffic switching point, hence not applicable to GNSS). 

 
5G level of accuracy 

 Accuracy is expected to be roughly the same as LTE, about 1.1 µs for Radio Access point. 
However, inside the radio cluster, tighter sync requirements will likely be required (100 ns 
- but not related to GNSS): this is a challenge for the Network vendor (Ericsson, Huawei, 
Nokia). 

 
5G requirements 

 Phase accuracy will be met by current GNSS.  

 As an illustration there are tens of thousands of base stations in Germany but there is 
almost no GNSS antenna on all base stations, and no antenna would be added to each and 
every base station for 5G, mainly for cost reasons (installation, monitoring and calibrating 
costs a lot). The number of 5G base stations is not expected to explode. 

 
Improved accuracy to 10ns 

 10 ns (between base stations) over a radio interface is extremely difficult to achieve, in 
particular with cost target (price sensitivity to timing function is high in Telecom). To 
justify the need for 10 ns accuracy over a network, applications need to be found for 
investment (telecom operators are reluctant to change unless a positive ROI). The market 
is not mature yet for this level of accuracy. A killer application is needed.  

 
Galileo benefits 

 Galileo can provide a lot to Telecom operators for enhanced protection against spoofing 
and jamming when authentication service(s) will be in place. There is a lot of financial 
stakes for Telecom operators to protect against jamming. Multi frequency can bring value 
to protect against jamming but attackers will always find new ways to attack GNSS. 
Therefore backup systems are required and are coming up (such as NPL Time for the 
finance applications, network time (PTP) , new commercial services like the Iridium based 
STL or a stable oscillator can be used as holdover tank but can represent a significant cost. 

 
 
Topic 2: Traceability requirements for T&S 

 GPS or Galileo is not directly traceable to UTC (GPS is referred to UTC(USNO) that 
contributes to UTC, and Galileo because GST is referred to UTC through the weighted 
average of UTC(k) provided by the 5 most important European  metrology institutes) 

 
Traceability in Telecom 

 In Germany there is a law related to billing of telecom users (included fixed line) which 
requires Telecom operators to record the duration of calls. This implies the setting-up of a 
timestamping function with 500 ms accuracy. This is audited on a regular basis.  
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Traceability in Finance 
 It has been recently clarified that a MIFID 2 entity is not responsible for providing proof of 

the receiver accuracy.  

 There is no regulation to qualify or certify the receiver: it is the timing system vendor 
responsibility to provide a system operating as expected in its specification. There is 
maybe some progress to make on testability of the receiver. GNSS vendor has no direct 
legal relationship with MIFID 2 at this stage (neither is the GNSS chipset vendor). 

 
Topic 3: Towards more security and resilience for GNSS timing users 

 It is recommended to conduct a study at European level on the economic impact of a 
GNSS disruption (similar to the UK study issued in June 2017) on critical infrastructures 
since most of them are fed from GNSS for timing & synchronization. 

 The highest impact threat is probably on the power grid, for example for the cross 
border power transfers where two power grids are interconnected (measuring of 50Hz, 
fault monitoring etc.). Accuracy of phase is key from meshing redundancy and load 
balancing to avoid single failure domino effect. The Power grid industry is aware of the 
threats. However, the long lifecycles (10 years minimum) in this sector result in slow 
adoption curves of new technology. Note: for Critical Infrastructures, threats are 
evaluated by national authorities. 

 GNSS is used for synchronising radar systems: if GNSS is lost the ability to track planes 
will be decreased with significant effects on the traffic. However, the difference with the 
applications currently considered in the UR report is that the accuracy is less stringent 
than power grids and degraded level with Low Frequency radio timing service will 
maintain a minimum of service. 

 The Radio Equipment Directive (RED) establishes a regulatory framework for placing 
radio equipment on the market but the way to be compliant to the directive is left to the 
manufacturers. 

 
R&D questionnaire results 
Top 3 applications: 

 Increased receiver resilience to interference (intentional, non-intentional RF interference 
& intentional data spoofing) – important for critical infrastructure applications; 

 Timing for financial organisations, driven by MiFID II regulation; 

 Tighter, more accurate Time/Phase requirements in many applications, 4G & 5G telecoms, 
power, even scientific and measurement applications; 

Note: Providing authenticated time system is seen as a killer application; An encrypted 
system is not necessarily needed but a digital signature with a Public Key Infrastructure 
(PKI) system would be extremely useful (even at ms it is already very beneficial). The 
introduction of the OS-NMA feature would represent a major selling point for Galileo 
compared to other GNSS services like GPS or GLONASS.  

 
Top 3 challenges: 

 Resilience and reliability in reception of GNSS signals; 

 GNSS equipment costs – usually higher cost to implement and maintain than LAN/WAN 
based timing; 

 Making Galileo timing capabilities more visible to the users: GPS / GLONASS currently have 
greater consumer confidence due to longevity of availability and receiver manufacturer 
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support, track records for Galileo is needed. 

 
Top 3 Technical barriers: 

 Reception in areas of poor or no sky view, e.g. urban canyon, or indoors; 

 Holdover technology giving required accuracy at a feasible cost if Galileo signals are lost; 

 Capability of the service provider to commit on Service Level Agreement (as it is done for 
EGNOS in Aviation); 

 Confidence in the integrity of the Galileo (and other GNSS) signals – e.g. identification and 
subsequent user notification of error conditions within the constellation that affect quality 
of the timing. 

 
Top 3 Technology trends: 

 Use of multi-GNSS; 

 Utilisation of SBAS/EGNOS; 

 Use of multi band receivers to increase resilience (either L1/L2 or L1/E5); 

 Antenna solutions to mitigate interference (2nd priority). 

 
EGNSS service(s) is the most relevant for the top 3 applications: 

 OS NMA 

 CS-Auth  

 PRS (if available for critical infrastructure) 

 
Size would you expect for R&D projects sponsored by EU Institutions: 

 Depends on the scope but may be better to have several smaller innovative projects with 
a strong involvement from universities and not many partners; 

 €150k to €1M for user side research & development.  Service development may be longer 
term and require more funding. 

 
Number of R&D projects sponsored by EU Institutions per year: 

 Around Tens of projects. 

 
Recommendations for enhancing EGNSS Services and GSC user support / Last set of questions 
Main recommendations for enhancing EGNSS Services and GSC user support are: 

 Providing information in real time to the user about the trustability, availability and timing 
performance of the signal (part of Service level agreement of the timing signal). 

 In terms of information, providing better understanding of the service and business model 
(which service is free of charge, who guarantees the performance of paid services etc.). 
This can be vertical per market segment to reflect concerns of each segment. 

 
Technologies/systems that can fulfil the requirements: 

 GNSS: GPS is currently the only system having the track records and that fulfils the 
requirements (cheap, reliable, available, etc.). GLONASS is also used in Russia 
(manufacturers which sells in Russia are legally obliged to include GLONASS in their 
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equipment). 

 Terrestrial radio system (e.g. eLoran, Low frequency radio signals): they are resilient to 
spoofing, can be cheaper than GNSS infrastructure but then with worse performances. 

Land based wired infrastructure like fiber connections using PTP are typically more expensive (as 
the infrastructure like a fiber based network needs to be installed – even though in many cases the 
infrastructure is already there and has plenty of spare capacity that could be used by such critical 
services)  but provide equal or better performance than GNSS.  
Primary & alternative PNT solution: 

 Primary: GPS 

 Alternative: accurate clocks, commercial radio synchronization solutions (e.g. STL), PTP 
networks 

 
Perception for the evolution of your requirements: 

 Resilience and security; 

 Competition from the LEO based or network based solution is expected in the years to 
come (not before 5 years for a competitive solution). 

 
Work Group Discussions  

 The LTE accuracy requirement is 1.1 µs for the phase synchronisation. 

 Regarding PMU, the requirement stating that “the system shall be independent from GPS” 
shall be rewritten into “the system shall not only be dependent on GPS”. More generally 
users are looking for GNSS independent solutions (PTP, fiber optic etc.) to have system less 
reliant on a single timing technology. 

 Regarding the MIFID 2 regulation requirement, it is clarified that 100 µs accuracy in the 
timestamp means that the system providing this function to the finance infrastructure 
should be providing 1µs accuracy. The requirement for Galileo is therefore 100ns or 200ns 
(the network itself and data processing are wider contribution to the error budget). 
Moreover the mention of “Granularity” should be removed from the requirement table 
(this is local resolution issue not related to absolute timing). 

 The requirement stating that “The Timing & Sync system shall allow certification to satisfy 
the synchronization requirements of 50 ms of UTC” should be considered as a maximum 
requirement. 

 
Recommendations for the user requirements document are: 

 Provide quantification on the resilience / trustability / reliability / security requirements; 

 Split the requirements into phase, frequency  and  timing requirements; 

 Specify the timeline to each requirement; 

 Extend the analysis to other T&S applications, with priority to Critical Infrastructure. 

 

 

Conclusions 

The Timing UCP session was successfully closed by the GSA. Results of this working session would 
be presented during the UCP Plenary session on Nov 29th, 2017 by Pascale Defraigne. 
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Actions  

ID Action Description Responsible Due 
Date 

Status Comments 

1.1 Update the Timing&Synchronisation User 
Requirement Document 

MKD GSA    

1.2 Define improvements in Galileo Services 
based on UCP 

GSC GSA/MKD 
GSA 

   

 
[Include Reference if Actions are traced at another location]  

 

Other Notes & Information 

 

 

Annexes & Attachments 

1.    Presentation UCP 2017 Day 1 - Panel discussion Timing 
2. Presentation UCP 2017 Day 2 – Summary of the results of discussions in the 
Timing&Synchronisation sub-panel 

 
 

End of Document 

https://www.gsa.europa.eu/sites/default/files/panel-discussion-timing.pdf
https://www.gsa.europa.eu/sites/default/files/expo/1stgalileouserassembly-plenary-presentation-timing.pdf
https://www.gsa.europa.eu/sites/default/files/expo/1stgalileouserassembly-plenary-presentation-timing.pdf

