
© GMV Property – 14/03/24 - All rights reserved

EGNOS use in 
unmanned vehicles 
(EUGENE project)

EGNOS Workshop 2024

Dublin, 14th March 2024



Project Introduction

• EUGENE: EGNSS Service for Unmanned Aviation (DEFIS/2021/OP/0007)

• Objective: The aim of EUGENE is to address phase 2 “medium risk operations” of EC/GSA 
“High-Level Strategy for the introduction of an EGNSS Service for Unmanned Aviation”, which 
are traced to drone operations in the ‘Specific’ category with a SAIL (Specific Assurance and 
Integrity Level) III or IV according to SORA (Specific Operation Risk Analysis) methodology.

• Consortium

• Stakeholders: 5 USSP/ CIS, 2 UAS Operator, 4 CAA/NSA, Eurocontrol, …

o 1 official support letter from AESA (Spanish NSA)



Service Requirements Analysis (1/4)

• Identification and justification of user needs → E-GNSS service requirements

o Based on the analysis of Regulation (initial U2 services to support BVLOS with minimal CNS)
– EU 2019/945
– EU 2019/947
– EU 2021/664
– EASA NPA 2021-14
– EASA AMC & GM to 2019-947 amendment 1

o Supported by other sources (future U-Space services, UAS operations, E-GNSS SiS)
– EC Roadmap for a EGNSS service for the unmanned aviation (up to 2035)
– EUROCAE guidelines for the use of multi-GNSS solutions for low risk operations (ED-301)
– CORUS and CORUS-X-UAM projects (CORUS ConOps ed4)

o Traced-back to the findings of the SUGUS Project (746/PP/GRO/RCH/19/11305)

• Key assumptions

o Need of an “approved” E-GNSS receiver for UAS

o Use of current and planned OS & SoL E-GNSS SiS (i.e. no new E-GNSS system evolution)
– Able to provide positioning integrity in some degraded (e.g. obstacle rich) local conditions



Service Requirements Analysis (2/4)

• Main findings

o AMC (SORA) does not address operational risk due to mid-air collisions
– UAS trajectories de-confliction (main goal of U-Space services) has no effect on operational risk, and so
– Low risk BVLOS operations are feasible (i.e. BVLOS ≠ medium risk)
– Need of U-Space airspace (and services) is not a must (i.e. medium risk ≠ U-Space airspace)

o Need for position integrity to support medium risk operations undefined (e.g. ED-301, ED-269)
– Direct references to accuracy (NSE (95%) and TSE (95%)) to determine separation minima
– Indirect references to integrity (integrity risk of 1-10-2/FH) to estimate upper bounds to position accuracy
– Qualitative rather tan quantitative (e.g. FTAs) operational risk assessment in AMC (SORA)

o Minimum positioning performances service levels to support medium risk operations undefined
– But recent UCP report (23/09/22) identifies performance requirements for SAIL III and IV operations

• User needs (E-GNSS receiver, USSP, CIS, UAS operators, …)

o E-GNSS SiS providing the required positioning performances service levels

o E-GNSS “approved” receiver enabling the downlink of position reports (with current performances)

o Achievable positioning performances (to comply with OSO #13, support airspace risk assessment, …)
– Minimum performances (under some worst-case assumptions) in the service volume → SDD
– Nominal (measured statistics) and forecasted (with actual/planned conditions) performances
– Impact of detected E-GNSS SiS vulnerabilities (RFIs) on performances



Service Requirements Analysis (3/4)

• E-GNSS service for unmanned aviation

o Service Requirements (+ open issues) and Service Tree

o SW tools Functional and Deployment architecture

Staff

Facilities R: Required

Infrastructure O: Optional

E-GNSS subservices Elements Description

Galileo SiS

R API facilities
Required facilities to host the API infrastructure (servers, stations, communication infrastructure, etc.) and staff. The infrastructure should be 

equipped with the required means to ensure security and service availability.

R API Servers (HW) HW dedicated to run the API webserver and database. The API servers should be redundant to ensure the system availability.

R API Operator & maintenance stations Desktop computers for API operators and maintenance staff.

R API operators The operators of the API must follow the required procedures to ensure the availability of the system.

R API maintenance staff Technical staff responsible for implementing and deploying SW updates

R Service volume facilities
Required facilities to host the service volume tool (servers, stations, communication infrastructure, etc.) and staff. The infrastructure should be 

equipped with the required means to ensure security and service availability.

R Servers (HW) HW dedicated to run the E-GNSS service volume tool and store the geospatial data.

R Operator & maintenance stations Desktop computers for tools operators and maintenance staff.

R Service volume tool operators
The operators of the service volume tool must follow the required procedures to ensure the availability of the system. They might be responsible 

to run the tool when a new set of geospatial data is available.

R Service volume maintenance staff Technical staff responsible for implementing and deploying SW updates

R Monitoring & forecast service facilities
Required facilities to host the E-GNSS performance monitoring and E-GNSS performance forecast tools (servers, stations, communication 

infrastructure, etc.) and staff. The infrastructure should be equipped with the required means to ensure security and service availability.

O Ground monitoring network

The E-GNSS ground monitoring network is the infrastructure (E-GNSS stations) to gather real-time data from the E-GNSS constellations. The 

ground stations should be deployed in multiple locations that fulfil the conditions defined in the SDD (open-sky and degraded).

Note: this item infrastructure refers to the addition of new E-GNSS monitoring stations. Therefore, it is an optional item, since the current ground 

monitoring networks from Galileo and EGNOS systems could be also used by the E-GNSS SP for Unmanned Aviation.

R Servers (HW)
HW dedicated to run the E-GNSS performance monitoring and E-GNSS performance forecast tools and store. This should include the required 

HW to store geospatial data and record the data calculated by the tools.

R Operator & maintenance stations Desktop computers for tools operators and maintenance staff.

R Monitoring & forecast service operators The operators of the E-GNSS monitoring & forecast subservice must follow the required procedures to ensure the availability of the system.

R Monitoring & forecast maintenance staff Technical staff responsible for implementing and deploying SW updates

R RFI service facilities
Required facilities to host the RFI tools (servers, stations, communication infrastructure, etc.) and staff. The infrastructure should be equipped 

with the required means to ensure security and service availability.

R Servers (HW)
HW dedicated to run the RFI reporting tool and store the RFI events data. This should include the required HW to store geospatial data and 

record the data calculated by the tools.

R Operator & maintenance stations Desktop computers for tools operators and maintenance staff.

R RFI service maintenance staff Technical staff responsible for implementing and deploying SW updates

R RFI service operators The operators of the RFI service must follow the required procedures to ensure the availability of the system.

R Website service facilities
Required facilities to host the Website infrastructure (servers, stations, communication infrastructure, etc.) and staff. The infrastructure should 

be equipped with the required means to ensure security and service availability.

R Servers (HW)
HW dedicated to run the Website application. This should include the required HW to store geospatial data and record the data calculated by the 

tools.

R Operator stations Desktop computers for tools operators and maintenance staff.

R Website maintenance staff Technical staff responsible for implementing and deploying SW updates

R Helpdesk support stations Desktop computers for the helpdesk support staff.

R Helpdesk support staff Support staff "24/7" that must follow the procedures to attend the helpdesk service
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E-GNSS SiS

E-GNSS helpdesk

E-GNSS RFI reporting

E-GNSS website

E-GNSS monitoring & forecast

EGNOS SiS

E-GNSS data services

E-GNSS API

E-GNSS service volume provision

Internal procedures

Product documents R: Required

Public documents O: Optional

E-GNSS subservices Elements Description

Galileo SiS

R Monitor data services SLA The SLA requirements must be monitored by the API operators (e.g., E-GNSS API latency, availability, data integrity, etc.)

R Report scheduled and unscheduled API outagesProcedure followed by the API operators required to notify users about API outages.

R User registration and authorization
Procedure followed by the API operators to register users and provide access to the API. This can include the drawing up of agreements with the 

users (e.g., to prepare an agreement with USSP and CIS).

R API system documentation API system documentation (System requirements, system design, ICD, etc.). Previous engineering studies can also be included in this category.

R API operation manual API manual available to EGNSS SP operators.

R API user manual
This document would describe the API data structure and the required procedures to access the data. It must be provided to each registered 

user.

R

Report scheduled and unscheduled 

outages of the E-GNSS service volume 

provision

This procedure should include the required steps and actions to notify users about outages of the service.

R Update geospatial data This procedure should include the steps to update the geospatial data that serves as input of the E-GNSS service volume tool.

R Service volume tool documentation
E-GNSS service volume tool documentation (System requirements, system design, ICD, etc.). Previous engineering studies can also be included in 

this category.

R Service volume tool operation manual E-GNSS service volume tool manual available to E-GNSS SP operators.

R

Report scheduled and unscheduled 

outages of the E-GNSS monitoring & 

forecast service.

This procedure should include the required steps and actions to notify users about outages of the E-GNSS monitoring and/or forecast 

subservices. It should also include contingency measures for the scenario where any of these services is unavailable.

R Ground monitoring data collection
It should describe the steps and actions to be followed by the E-GNSS monitoring & forecast operators to perform maintenance tasks of the E-

GNSS U-Space ground monitoring network.

R GNSS facilitators data collection

The procedure should describe the steps required to collect external data (e.g., NANU, NAGU, constellation data, etc.) from GNSS facilitators. This 

data should be collected by a software tool; however the procedure should include the required actions to prepare a working agreement with 

the corresponding GNSS facilitators.

O U-Space SUR data collection
It should describe the steps and actions to be followed by the E-GNSS monitoring & forecast operators to perform maintenance tasks of the 

infrastructure related to U-Space surveillance data collection.

R Performance forecast validation

This procedure should cover the validation of the performance monitoring tool. It should include the operation of the performance monitoring 

validation tool.

This validation is based on the comparison of the measured positioning performances of a E-GNSS enabled receiver with the forecasted 

performances.

R Committed performance monitoring

This procedure should cover the validation of the performance forecast tool. It should include the operation of the performance forecast 

validation tool.

The validation is based on the comparison of the measured the committed performances established by the SDD and measured performances 

obtained through the E-GNSS performance monitoring SW tool 

R Performance monitoring tool documentation
E-GNSS performance monitoring tool documentation (System requirements, system design, ICD, etc.). Previous engineering studies can also be 

included in this category.

R Performance monitoring tool operation manualE-GNSS performance monitoring tool manual available to E-GNSS SP operators.

R Performance forecast tool documentation
E-GNSS service volume tool documentation (System requirements, system design, ICD, etc.). Previous engineering studies can also be included in 

this category.

R Performance forecast tool operation manualE-GNSS service volume tool manual available to E-GNSS SP operators.

R RFI event reporting The procedure should include the steps to report any RFI event to the relevant authorities and entities.

R RFI reporting tool documentation
RFI reporting tool documentation (System requirements, system design, ICD, etc.). Previous engineering studies can also be included in this 

category.

R RFI reporting tool operation manual RFI reporting tool manual available to EGNSS SP operators.

Report scheduled and unscheduled 

outages of the E-GNSS RFI reporting service

This procedure should include the required steps and actions to notify users about outages of the E-GNSS RFI service. It should also include 

contingency measures for the scenario where this service is unavailable.

R Achieved performances reports (procedure)The procedure should describe the steps and actions required to release the E-GNSS measured performance reports.

R Achieved performances reports
The E-GNSS achieved performance reports should contain measurements of the performance achieved by the E-GNSS enabled receiver and 

comparison with the committed navigation performances of the service.

R Prepare and update SDD The procedure should describe the steps and actions required to release or update the SDD.

R SDD

The SDD should contain the following information:

- Description of the service and its provision at high-level

- Terms and conditions of use of the service

- Characteristics of the EGNSS enabled receivers

- Service minimum performance and if applicable, the definition of service levels (e.g., in terms of accuracy, integrity and availability)

- Navigation modes considered in the EGNSS service for UAS

R Prepare and update the service evolution mapThe procedure should describe the steps and actions required to release or update the service evolution roadmap.

R Service evolution roadmap It should contain the planned evolutions of the service.

R Update website maps
The procedure should be followed by E-GNSS website operators to update and upload the service maps displayed on the website (these maps 

could show the E-GNSS achieved performance through the service volume).

R User registration and authorization Procedure followed by the E-GNSS website operators to register users and provide access to some of the website services.

R Report website outages This procedure should include the required steps and actions to notify users about outages of the website.

R Website documentation Web application documentation (Website requirements, website design, website validation document, etc.).

R Helpdesk support procedures
The procedure should describe the steps to be followed by the helpdesk staff to respond to the received enquiries through the available means 

(e.g., phone, email or online form).

R Report helpdesk outages The procedure should include the required steps and actions to notify users about outages of the E-GNSS helpdesk.

Procedure required to notify E-GNSS SiS service notices to the users. The procedure should include the interfaces between the E-GNSS SP for UAS 

and the Galileo and/or Galileo SP.

E-GNSS service volume provision

E-GNSS monitoring & forecast

R

E-GNSS helpdesk

E-GNSS API

Report E-GNSS SiS service notices
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E-GNSS SiS
EGNOS SiS

E-GNSS website

E-GNSS RFI reporting

E-GNSS data services

UAS operator

E-GNSS Service Provider

U-Space Service Provider

Common Information Services

Data services
(GPS + Galileo + EGNOS)

WEB SERVER

E-GNSS API

DB

Website

U-Space service 
providers

U-Space geospatial 
information

U-Space 
Surveillance

U-Space 
Electromagnetic 

environment

CISHTTP

USSPsHTTP

UAS operator

USSP operator

Helpdesk 
operator

Other 3rd parties

Signals in the Sky
[Galileo + EGNOS]

E-GNSS signals

UAS operatorHTTP

– SiS
– Data services + API
– Website
– Helpdesk



Service Requirements Analysis (4/4)

• An API will provide E-GNSS data services to end users (USSP, CIS, UAS operators)

o Service requirements → API use cases → API functional & non-functional requirements

o API design consistent with standards (ED-269, data model) & regulation (AMC, data format)



MoC for SC L-UAS:
• MoC not based in a standard for SAIL III operations (FTB / design

review) → E-GNSS Service without integrity (Option 1) → no SiS

liabilities.
• MoC based in a standard (to be developed) for SAIL IV operations →

E-GNSS Service with integrity (Option 2) → SiS liabilities.

User Segment Approach

Is it needed an standard (or common rules) for a E-GNSS receiver
equipment?

• Ease compliance of SC L-UAS

• U-Space services and positioning requirements

• Compliance of SORA (OSO#13) & Liability scheme of E-GNSS Service for UAS

Which type of “approval” would be required for medium risk operations?

• Conformity Assessment → Open category.

• ETSO/TSO  → High-risk and Certified category.

• SC L-UAS → Medium risk operations (SAIL III & IV).



Service Provision Model (1/2)

Medium risk operations (SAIL III & IV) → within/outside U-space airspace

New “E-GNSS Service for UAS” → E-GNSS SiS+E-GNSS API+(Website & Helpdesk):

Option1: E-GNSS
Service without

integrity

SiS OS 

(No liabilities)

API provision
under the “E-GNSS 

Service Provider
for UAS”

Tailored to 
operations with 

“lower risk”

Option 2: E-GNSS
Service with integrity

SiS OS + SoL
(Liabilities –

EGNOS)

API provision
under the “E-GNSS 

Service Provider
for UAS”

Tailored to 
operations with 

“higher risk”



Service Provision Model (2/2)

WITHIN U-SPACE AIRSPACE

OUTSIDE U-SPACE AIRSPACE



Cost-Benefit Analysis

• CBAs for two complementary decisions

o Development of a E-GNSS service for unmmaned aviation (medium risk operations)
– Minimum required functional scope and supported navigation modes
– Some potential costs difficult to assess are not considered (e.g. liability costs)
– Several scenarios analysed (API deployment; OS vs SoL services, U-Space airspace)
– Deployment of two E-GNSS service releases (in 2025 and 2028)

o Method of “Approval” of E-GNSS enabled receivers for UAS
– 3 scenarios analysed: MoC, Conformity Assessment, TSO/ETSO

• Main results (CBA assesed over the 2023-35 period)

o Development of a E-GNSS service for unmmaned aviation (medium risk operations)
– Highly Positive NPV to all stakeholders
– Centralized API deployment* minimizes total cost and provides best NPV

o Method of “Approval” of E-GNSS enabled receivers for UAS
– Positive NPV to all stakeholders (except for Members States and society because benefits

derived from UAS operations safety improvement have not been quantified)



Implementation Roadmap

• High-level roadmap for ESU

o v1 (OS, no liabilities, SAIL III)

o v2 (services included in v1 + SoL including
EGNOS V3, liabilities, SAIL IV)

• Implementation plan (EUS v1, v2)



Conclusions and recommendations

• A E-GNSS service for unmmaned aviation is justified to help stakeholders in meeting 
their needs, particulary in complying with Regulation (current and expected)

• The proposed E-GNSS service would be able to support operations within U-Space 
airspace and outside U-Space airspace

• The EGNOS Service Provider would be the best suited to be the service provider of
this new E-GNSS service for unmanned aviation

• The proposed approach for the “approval” of a E-GNSS receiver for UAS is
conmesurate with the operational risk, user needs and nature of the E-GNSS service

• The CBA for this concept (E-GNSS service, E-GNSS receiver) is highly positive

• A staggered implementation of this new E-GNSS service (to keep it aligned with the
UAS market evolution) is strongly encouraged



www.gmv.com
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