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Agenda Items Presenter 

1. 10:25 – 10:45 - Introduction to UCP & user requirements Justyna Redelkiewicz 

2. 10:45- 12:00 – “My story with Galileo” by session participants Participants 

3. 12:00- 12:15 – Explanation of group work  Regina Kozyra 

4. 12:15-13:00 – Group work All participants 

    13:00-14:00 Lunch - 

5. 14:00 – 14:45 Results of group work & discussion All participants 

6. 14:45-15:00 R&D questionnaire results Justyna Redelkiewicz 

7. 15:00 -15:45 Discussion on GSC, 112, ERNP  Omar Valdes 

8. 15:45 – 16:30 Conclusions and presentation for the plenary Justyna Redelkiewicz 

 

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 
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 Mass Market gathered together 26 expert participants, representing different segments 
of value chain. They shared their experiences with Galileo and in the vast majority gave very positive 
feedback related with already tested improved performance thanks to Galileo, especially in terms 
of accuracy (e.g. by Broadcom, Airbus Defence and Space, Telespazio, Teleorbit Gmbh), reliability 
and predictability of Galileo signal (Qualcomm), as well as benefits coming from multi-constellation 
and multi-frequency (Rokubun, European Space Agency, Telespazio). Special interest was expressed 
in Galileo Authentication, which goes beyond OS NMA and as GNSS is not only about position 
accuracy, integrity is also very important. Positive feedback was also received for the access to GNSS 
raw measurements. Some concerns related with Galileo were raised towards Galileo E6 that may 
require a dedicated RF chain, hence might increase device cost, fees for Galileo Commercial Service 
and lack of open libraries for app developers to prototype and experiment with Galileo. It was also 
expressed that GGTO should be improved in terms of availability and accuracy and it would be useful 
to have a standardized way of providing orbital data for all constellations. Moreover, the 
participants praised GSA and GSC work with the users and industry, both in terms of publishing clear 
SIS ICD, Technology and Market Reports, as well as GSC website with comprehensive and up-to-date 
information. 
As it comes to LBS User Requirement document, the group work preceded very vivid discussions 
about GNSS performance characteristics for LBS applications, proving that it is a challenging task 
with many contradicting opinions. Among the discussed 4 groups of applications, the performance 
parameters were proposed to be changed for some of them for more stringent ones (in most cases), 
especially in terms of accuracy, susceptibility to spoofing and power consumption. In most cases the 
proposed changes should be complemented by additional research, as there was often no 
agreement about the final characteristics.  
The industry confirmed that as it comes to LBS applications that are becoming ubiquitous (related 
with availability), more accuracy is needed, but the companies are also working constantly on 
improving power consumption, susceptibility to difficult environment conditions and seamless 
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indoor-outdoor navigation. At the same time, with IoT, the border between LBS and Logistics 
applications is getting less visible, as GNSS applications are not exclusively depended on one type of 
technology.  
The UCP participants agreed that there should be also more LBS R&D spending on technological 
challenges related to hybridisation, multi-frequency, ubiquity and transparency of use for 
augmentation services. 
There was a very clear consensus that UCP was a very useful exercise and, especially for a very 
dynamic mass market GNSS segment, it should be part of a regular user consultation process.  
 

Minutes of Meeting 

1. Introduction to UCP & user requirements  

● Justyna Redelkiewicz (JR) from GSA welcomed all the participants. The participants of the 
session introduced themselves giving their background and affiliation. The group 
represented a very well balanced group of users, coming from different parts of the value 
chain – chipset and receiver manufacturers, hardware and software developers, consulting 
companies, as well as EGNSS Programme Management and other organisations working 
with EGNSS.  

● JR explained the context of the User Consultation Platform (UCP) and the importance of 
users in it, meaning that this platform gives users a unique opportunity to address the full 
EGNSS programme management at once with any needs they have. The agenda of the day 
was also presented, together with the plan for the Plenary on Day 2.  

● The User Chair was appointed to Thibaut Rouffineau from Canonical/Ubuntu.  

● Afterwards, JR explained what the LBS User Requirement (UR) report is and its objective. It 
was made clear that the document compiles all the requirements that are not the same 
from user to user, as well as it was prepared from the perspective of applications, not the 
technology that is behind the applications. Also, other parts of the report were mentioned, 
such as market and technology trends and standardisation related to LBS. The process of 
the UR review was explained, together with the experts’ involvement before the UCP.  

2. “My story with Galileo” by session participants  

● Thibaut Rouffineau (Ubuntu/Canonical) shared the struggles of developing location-based 
applications over the last 10 years and dealing with maturing technologies from network to 
GNSS. In particular, he highlighted the struggle faced by those combining technologies to 
obtain accurate location data in a way that fits the users consumption of applications (a 
running app will be different than a taxi hailing app). Today everyone is using LBS without a 
problem, but considering, for instance, Galileo enabled smartphones, it is very hard for a 
developer to use any specific feature of Galileo signals. Furthermore, while smartphones 
are the majority of use cases today, they are dominated by two operating Systems (Android 
and iOS) that do not encourage the use of Galileo. Looking at the IoT market, presenter 
called for a reference open source implementation of the location stack that could 
encourage innovation and increase transparency in research. 

● Miquel Garcia-Fernandez (Rokubun) explained their involvement in exploitation of low costs 
solutions for decimetre accuracy (HW+SW) using smartphone technology. For instance, 
Argonaut is planned to be a multi-constellation engine (making use of Galileo, GPS and 
Glonass). The access to the GNSS raw measurements allows them to investigate the use of 
carrier phase (troposphere monitoring). Galileo per se does not really improve the solution 
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itself, but improves the convergence time, providing a good performance improvement. The 
presenter recommended strongly to define a standardized way to have access to precise 
orbits (download of precise ephemeris data). 

● Martin Skjold Grøntved (Agency for Data Supply and Effectiveness) said that in Denmark 
there is now a lot of R&D funding related to location services and shared the story of TAPAS 
project. It is a testbed platform, built to test how Galileo works in comparison to GPS and 
should become operational until the end of 2018. It is open for everyone to remove 
obstacles for companies to use data and services. It is fundamental for the verification of 
smart city concepts and has been tested in various environments in the city of Aarhus, 
including urban canyons (receivers are being installed in the city).  

● Maciej Gruszczyński (Blue Dot Solutions) shared the story of POSITION project, which 
prepared ground for the Polish start-up accelerator programme Space3ac, the first 
European acceleration programme for downstream applications. They are also launching 
the HATCH Space portal to promote European space application projects.   

● Javier de Salas (Broadcom) reported that from the 80,000 staff company, 10% of the 
Wireless Communication Team is dedicated to GNSS, which is quite tiny to deal with the 
GNSS field. The Broadcom chipset BCM4774 supports Galileo and benefits with an improved 
performance. The Broadcom chipset BCM47755 supports dual frequency L1/E1 and L5/E5. 
L5 is important for them because it reduces multipath problems. He also underlined that 
Broadcom were the first to offer dual frequency chipsets, but it is important for Broadcom 
that their competitors launch similar solutions, as the users prefer to have a choice.  

● Jean Michel Rousseau (Qualcomm) shared that in June 2016, Qualcomm announced broad 
support for Galileo across Qualcomm Snapdragon processor and Modem portfolios. He 
highlighted the very good quality of the Galileo Signal-in-Space ICD document and 
recommended that updates are published well ahead of time prior to the introduction and 
with enough details. The SIS ICD helped Qualcomm to develop and test their products. 
Qualcom supports the planned OS INAV signal improvements. Qualcomm highlights that the 
use of E6 signal in LBS devices requires a dedicated RF chain, which increases device cost. 
The GNSS Service Centre webpage is a great source of information (marketing, technical, 
operational) and contact with GSA is always excellent. As it comes to Galileo System 
Performance, he confirmed that they are gaining more confidence in Galileo as a new GNSS 
system (signals are reliable, measurement quality as expected and satellites orbits and 
clocks seem predictable). However, he raised attention that Galileo E6 may require a 
dedicated RF chain, hence might increase device cost. 

● Moises Navaro-Gallardo (Airbus Defence and Space) highlighted that Galileo arrived to the 
mass-market. Airbus is involved in many Galileo-related activities, among others: Galileo 
design and verification support, Galileo deployment and exploitation support, which 
includes user segment testing for LBS as well as receiver testing, algorithm and application 
development. The presenter referred also to the fact that at Google I/O in May 2016 
announced that raw GNSS measurements are available to Apps in the Android N operating 
system. GSA launched a GNSS Raw Measurements Task Force that will soon publish a White 
Paper with raw measurements guidelines, testing results and promising positioning 
techniques and use cases. The Airbus GNSS Data Collector shows raw measurements, raw 
measurements logging and observation RINEX in real time. They analysed the noise of the 
signal and it was concluded that Galileo provides an improved performance, demonstrated 
by and positioning error of: - GPS alone 6,7m; GPS and Galileo 4.5 meters and Galileo alone 
4,6 meters. 
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Additionally, Justyna Redelkiewicz invited other participants to join the GNSS Raw 
Measurements Task Force.  

● Christian Fernández (BQ) reported that, thanks to Qualcomm, BQ launched a smartphone 
with Galileo capability in mid-2016. Now Galileo is also available in other models. BQ has 
already obtained feedback from companies developing applications. Many companies are 
interested in testing Galileo and how Galileo can improve their applications. The users were 
not really interested in accuracy improvement, but some of them have shown interest in 
Galileo signals when the Galileo smartphone was launched.  

● Bruno Bougard (Septentrio) shared that they had been a major contributor to Galileo 
missions and developed the first Galileo receiver in 2005. He underlined that the value is 
not any more in the hardware but data processing and software. Then he presented a case 
study of spoofing a self-driving bus for kids with very cheap solutions. Therefore, GNSS is 
not only about position accuracy, but integrity is also very important. Autonomous driving 
is market of the future but security remains a concern. 

● Daniel Seybold (TeleOrbit GmbH) explained the test results of the ESA funded project Multi-
GNSS Simulation & Test Environment – MGSE. The MGSE recording session, launched in 
Hanoi, recorded IRNSS L5, S-Band signals, Galileo PRS E1/E6 and QZSS signals. The results 
showed that additional signals on top of GPS had a very positive impact on performance. 
Whereas LBS/mass market has been already adopting single frequency (L1+E1), Transport 
market has already started to adopt the dual frequency (L1/L5 + E1/E5). The presenter also 
shared a recommendation to provide Galileo PRS as a robust and reliable service for public 
regulated applications. Moreover, he recommended that Galileo CS should be provided free 
of charge as robust and reliable service for safety and value critical applications (CS as a 
perfect candidate for Autonomous Driving, High Value Services, etc.).  

● Rafael Olmedo (GEKO NAVSAT) represented a start-up created at the Spanish ESA BIC. They 
developed Kyneo – an open source navigation hardware-software platform for the “GNSS 
of Things”, which serves the developers community. They are starting to work with raw data 
to use RTK solutions. Geko developed also sensory guidance for visually impaired people in 
open environments. The concept is to use an enhanced accuracy by using RTK (not included 
in the smartphone but in a different hardware equipment). The accuracy they are looking 
for in Galileo is 1 meter. Presenter also added that the GSA’s GNSS User Technology Report 
and the GNSS Market Report are very useful for them. 

● Paolo Crosta (European Space Agency) shared experiences both from the testing of multi-
GNSS receivers for mass-market and the GNSS Task Force for 5G standardization.  The mass 
market RX testing at ESA started in 2013 and today there are already many Galileo-enabled 
smartphones. In testing multi-constellation receivers, triple constellation GPS + GAL + GLO 
already allows good reception in urban environments (further improvement with 
constellation completion). TTFF can be also reduced from 10-15seconds to 5 sec. with a 
triple constellation. The future is moving towards dual frequency solutions and tests show 
that usage of E1/L1 and E5/L5 frequencies benefit with better accuracy, ionosphere error 
cancellation, and improved code tracking pseudorange estimates. Concerning 5G, ESA is 
working on the standardization and they are involved in different working groups. The five 
use cases for 5G were presented: emergency calls, LBS as already known, timing – network 
synchronisation, wearables and connected objects, as well as device tracking. 

● Yves Capelle (Telespazio) told a story of the ELaaSTIC project: Enabler for Location Based 
Applications, which offers enhanced performances thanks to optimum use to Galileo 
signals, as well as authentication prototype based on Galileo OS. Furthermore, the Galileo 
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testing within Help-112 project showed that Galileo satellites can be used already with other 
GNSS constellations and in case of emergency calls, the improved caller location could 
already save lives. Also, the use of multi-constellation is the most common use of GNSS. 
Moreover, the Flamingo H2020 project was recalled, which aims at delivering high accuracy, 
high reliability positioning and navigation services for mass-market uptake, namely those 
based on both smartphone and IoT devices. The project utilises PPP and RTK positioning 
technologies that use multi-GNSS signals. Hybridisation with Wi-Fi has brought significant 
improvements in accuracy in urban areas but there is still room for improvement. 

 
3. Explanation of group work 

Regina Kozyra from FDC (GSA Contractor) further explained the content of the LBS UR report and 
the user groups that have been identified for the LBS applications. She also explained the group 
work of the participants to follow. The objective of the group work was to validate the LBS user 
requirements defined for LBS applications. It was based on discussions, brainstorming and research 
of the sources. Four groups have been created with division of different applications: 

● Group 1: Navigation, Infotainment, Mapping and GIS 
● Group 2: Geomarketing and advertising, Games, Augmented Reality, Social Networking 
● Group 3: Tracking, Health, Sports 
● Group 4: Safety and Emergency, Commercial, Enterprise applications 

The participants chose their group according to their specialization and were asked to consider the 
following specific objectives: 

1) Performance characteristics table – how to quantify user requirements 
2) Requirements for the list of applications assigned to specific group – review and enhance 
3) Based on market and technology trends, how will these requirements change in the future 

(indicate direction of possible change) 
4) Galileo contribution to the particular application area – is the performance sufficient today, 

what should be improved 
5) R&D topics (in case questionnaires was not submitted) 

Each group received supported materials with performance characteristics table and their 
definitions, definitions of applications and GNSS requirements for them to review.  
 
4. Results of group work & discussion 

The groups presented the results of their discussions, starting from the performance characteristics 
table and then going through all the applications in their groups.  
 

1) Performance characteristics table – how to quantify user requirements 
● Accuracy 

- There was a suggestion that Horizontal and Vertical requirements characterisation 
should be swapped. However, in the end horizontal and vertical accuracy are more 
or less at the same levels of accuracy, so they do not necessary need to be 
swapped, but to check one more time the characterisation.  

- Horizontal – low should be defined as 5-10 m. Also, add floor recognition. 
- Vertical – low should be 5-20 m (95%) 

● Service area 
- There was a suggestion to add local coverage for application working e.g. indoors 

● Availability 
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- TTFF: Change High for <2s, Medium should be 2-30s, Low >30s (usually, when user 
waits more than 5s, gets a negative impression of the application and there is a 
lower probability to use the application in the future) 

- TTFF: there was a suggestion that a cold start should be added. After discussion, it 
was recommended to leave TTFF without defining which type of start.  

● Resilience – there was a discussion how to define more precisely the low/medium/high 
characterisation. One option could be just instead of three parameters, simply use Yes/No. 
The other suggestion was to define it through the impact on performance, as some Apps 
are more tolerant to degradation of performance. No clear consensus was reached. 

● Integrity  
- Risk change for: High 99.5%, Medium 95-99%, Low <95% 
- Time to alert should be kept in seconds 

● Power Consumption – there were contradictory opinions based on whether it refers to 
chipset or device. Power consumption can also be defined as % of battery (per hour for 
instance), and then it highly depends on how big the battery is (might be not 
recommended). Group 2 also gave an idea of power per fix. Expertise from BQ/QC in this 
issue is needed. 

- Defined for device: Low <2 mA, Medium 2-10 mA, High >10 mA (To double check, 
as a device will struggle to get <2mA, so this data might be for chipset. 
Recommendation is to use device data) 

 
2) Review of the Requirements for the list of applications assigned to specific group  

GROUP 1 

● Navigation 
o Route planning and turn-by-turn navigation: 

- Accuracy horizontal: medium for road, low/medium for pedestrian 
- Accuracy vertical: low for road and low for pedestrian (now medium) 
- Availability indoors: yes for pedestrians plus yes for road 
- Availability TTFF: change from medium to low 
- Susceptibility to interference: change from medium to high 
- Susceptibility to spoofing: change from N/A to low 

o Real-time public transport: 
- Accuracy horizontal: change from low to medium 
- Power Consumption: change for low (was TBD) – it is smartphone based 

o Eco-driving and carbon emission footprint: 
- No changes needed 

o Smart parking: 
- Accuracy horizontal: high, if the application directs also how to park 
- Accuracy vertical: change from N/A to medium 

 
● Mapping&GIS 

- Power consumption: power consumption is not applicable if not smartphone based. 
If smartphone based then power consumption should be low.  
- Integrity could be also added for the liability risk maps 

 
● Infotainment 
o Points of interest: 

- Accuracy horizontal: change from medium to low 
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o Photos and videos geotagging 
- Accuracy horizontal: change from medium to low 
- Susceptibility to environmental conditions: change from medium to low 
- Power consumption: low (was TBD) 

o Geolocated news 
- Fix update: continuous (was TBD) 
- Power consumption: low (was TBD)  

 
GROUP 2 

● Geomarketing and advertising 
- Availability TTFF: TTFF is not really applicable, what is more important is the 
notification responsiveness 

 
● Games 

- Accuracy horizontal: change from low to high 
- Susceptibility to spoofing: change from medium to high 
 

● Augmented reality  
-  Power consumption: change from TBD to low 

 
● Social networking 

- No changes needed 
 

GROUP 3 

● Sports 
o Fitness and performance monitoring 

- Accuracy horizontal: change from low to medium 
- Availability fix update: change from 5-10Hz to 1-2Hz 
- Power consumption: change from low to medium 

o Sport gear retrieval  
- Availability TTFF: change from TBD to medium 

o Fishing assistance  
- Accuracy horizontal: change from medium to low 
- Susceptibility to interference: change from medium to low 
- Power consumption: low if it is a boat on-board equipment  

 
● Health 
o Guidance for visually impaired 

- Accuracy horizontal: change from medium to high 
- Susceptibility to spoofing: change from N/A to low (or medium) 
- Integrity: to add integrity, both risk and time 

o Vulnerable people tracking  
- Susceptibility to spoofing – change from N/A to low 

o Fall detection 
- Susceptibility to spoofing – change from N/A to low 

 
● Tracking 
o Children locators 
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- Availability fix update: change from continuous to on request 
o Parolees monitoring 

- Availability TTFF: change from TBD to medium 
- Integrity: integrity is not applicable 
- Power consumption: change from TBD to low 

o Pet locators 
-  No changes needed 

o Tracking of valuable and/or stolen good 
- Integrity: integrity is not applicable 
- Power consumption: change from very low to medium  

Group 3 proposed also new applications: tracking of animals on farms, mushrooms picking, hunting. 
Also, to be considered, to add a column with a device used to the each application.  
 

GROUP 4 

● Safety and Emergency  
o Search and Rescue (assumption: no mobile coverage) 

- Accuracy horizontal: change from low to medium  
- Availability TTFF: change from high to low 
- Susceptibility to spoofing: change from high to medium 
- Power consumption: choose ‘the best’, so leave low how it is 

o 112 (assumption: smartphone available) 
- Availability TTFF: change from high to medium 
- Availability fix update: change from continuous to on-request 
- Power consumption: low 

 
● Enterprise  
o Mobile workforce management  

- Accuracy horizontal: change from medium to low 
o Lone worker protection 

- Accuracy horizontal: it can be changed for medium/high (now it is medium) 
- Power consumption: low (‘the best’) 

 
● Commercial  
o Fraud management 

- Integrity should be changed from TBD to high 
o Billing 

- Time stamping should be added 
- Availability fix update: change from continuous to on request 
- Integrity should be changed from TBD to high  
- Power consumption: high  

 
3) Based on market and technology trends, how will these requirements change in the future 

(indicate direction of possible change) 

● Mass-market technology (smartphones) will be used more and more for professional 

applications (prospects for instance) and for “citizen science” (in the sense of crowdsourcing 

and cloud sharing). 

● Accuracy requirements will increase (incl. for maps). 
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● Power expectations will increase towards always ‘the best’. 
● Integrity will also be increasingly requested, as well as authentication. 

● Privacy concerns will grow, driving the requirements 
● Ubiquity of technology and applications is being implemented 

 
4) Galileo contribution to the particular application area – is the performance sufficient 

today, what should be improved? 

● As it comes to Galileo performance, a shorter TTFF is observed.  

● OS-NMA and beyond is important. 

● Regarding synchronisation with other GNSS, GGTO has been observed to be unreliable. 

Current KPIs are 20ns and 80% availability, which are considered not sufficient for the 

industry. The requested KPIs would be 3ns (95% percentile) accuracy and 99% availability 

for GGTO. That way, a meter-level positioning would be possible for the companies.  

● Commercial Service is considered very promising but the users would like more than PPP, 

asking for a possible change of frequency from E6 to E5.  

● More standardized products for Galileo would be very welcomed, as well as more 

information about the Android APIs. 

 
5. R&D questionnaire results 

● Top 3 most promising and strategic applications in mass market and R&D Funding? 

o LBS seamless information for outdoor/indoor navigation. 

o UAV for mass market. 

o Logistics as part of IoT. 

o Development of augmentation infrastructure for higher accuracy. 

● Top 3 main challenges to be solved by R&D 

o Commercial competitiveness 

o Bridging gaps between communities 

o Standardisation 

● Top 3 main technical barriers to be solved by R&D 

o Security of anti-spoofing 

o Power consumption and management 

o GGTO 

● Top 3 technology trends 

o Hybridisation 

o Multi-frequency 

o Ubiquity 

o Transparency (for augmentation services) 

o M2M communication and IoT 

● Which GNSS service is the more relevant for the three top applications? 

o OS, CS 

● What size would you expect for R&D projects sponsored by the EU institutions? 

o  More than 1m, for smaller app developers there is more need for open APIs 

● How many R&D would you expect? 

o Double the current 
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6. Discussion on EGNSS Service Centre (GSC) 

Omar Valdes led a discussion about the GSC, asking participants what improvements, in form of 
services, documents, or products provided would they recommend to the GSC. Out of all 
participants, 7 of them were aware about GSC and what is its role.  

The proposed improvements for GSC included: 
● Orbits and clocks in RINEX-3 and SP3 formats 

● Galileo almanacs in .SRM and YUMA (information about the state of the entire constellation 

and coarse data on every satellite's orbit) 

● Information about deployment schedule  
● Open source implementation of the location stack that developers could experiment with, 

encourage innovation and increase transparency in research (e.g. GitHUB for developers). 
 

 

Annexes & Attachments 

Annex 1. Presentation - Panel-discussion-guide-LBS 
Annex 2. UCP 2017 Day 1 – LBS User Requirements Session Working Materials 
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