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1 A WORD FROM THE ESSP CEO 

Similarly to last year, the EGNOS performance observed in the last annual period (April 2018 to 

March 2019) remained at high levels with no safety or security incidents impacting users during the 

period. 

On the system evolution side, the new ASTRA 4B geostationary satellite was introduced into EGNOS 

operations during the first half of 2018, increasing the robustness of the space segment, and a new 

EGNOS version, which improved the system operability was deployed during the summer. On top of 

that, works were conducted to ensure a smooth system response in front of the ñGPS week-rolloverò 

event, which was passed with no impact on the EGNOS services performance. 

On the service provision side, 12 EWAs were signed, including 4 non-EU EWAs, with Isavia 

(Iceland), SMATSA (Serbia and Montenegro) and Arendal-Gullknapp Airport (Norway). The 

programme efforts towards the implementation of EGNOS-based maritime DGPS navigation services 

resulted in the first two operational services of this kind in Europe: EMA (Estonian Maritime 

Authority) and CEREMA/DGITM (the French Maritime authorities) started to broadcast 

EGNOS/EDAS based services from their first IALA beacons in the period.  

The EGNOS Annual workshop took place in December 2018 within the frameof the larger ñEuropean 

Space Weekò, gathering nearly 1,000 participants in Marseille. 

The EGNOS usersô satisfaction reached a score of over 80% again this year (83.23%), making it the 

3
rd

 year in a row which such a high result. 

ESSPôs ANSP certificate was renewed by EASA in July 2018 (for another 2 years) and the renewal of 

its ISO9001:2015 certificate was also achieved, while the company prepared itself for the ISO27001 

certification expected to be obtained during summer 2019. 

These great results have been achieved thanks to the expertise and commitment of the ESSP teams, 

ESSPôs partners and subcontractors, and to the fruitful relationship with our customer, the GSA, which 

has been ongoing for many years now: we thank them all for this. 

 

 

 

Thierry Racaud 

CEO, ESSP SAS  
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2 EXECUTIVE SUMMARY 

This document covers the period from 1 April 2018 to 31 March 2019. 

2.1 EGNOS Service Performance 

EGNOS service performance was excellent, providing consistent values with those committed in the 

Open Service, Safety-of-Life and EDAS Service Definition Documents. 

EGNOS Safety of Life (SoL) Service ï Non-Precision Approach (NPA) 

NPA Availability 100% coverage of the 99.9% NPA Service Area (EGNOS SoL SDD) 

NPA Integrity No integrity event for any of the monitoring sites 

NPA Continuity Values below 5.10
-4
/h in continental Europe 

EGNOS Safety of Life (SoL) Service ï Approach with Vertical Guidance (APV-I)  

APV-I Availability 98.02% coverage of the 99% APV-I Service Area (EGNOS SoL SDD) 

APV-I Integrity No APV-I integrity event 

APV-I Continuity 99.82% coverage of the 5Ā10
-4 

APV-I Service Area (EGNOS SoL SDD) 

EGNOS Safety of Life (SoL) Service ï LPV-200 

LPV-200 Availability 99.18% coverage of the 99% LPV-200 Service Area (EGNOS SoL SDD) 

LPV-200 Integrity No LPV-200 integrity event 

LPV-200 Continuity 98.56% coverage of the 5Ā10
-4 

LPV-200 Service Area (EGNOS SoL SDD) 

LPV-200 Accuracy Tails No events happened during the period 

EGNOS Open Service (OS) 

Horizontal Accuracy  0.8 metres (95
th
 percentile of the cumulative data for all stations) 

Vertical Accuracy 1.4 metres (95
th
 percentile of the cumulative data for all stations) 

Open Service Availability Above 99% for all locations 

EGNOS Data Access Service (EDAS) 

Service Availability Latency 

Service Level 0 99.91% vs 98.5% target (EDAS SDD) 542.44 ms vs 1300 ms target (EDAS SDD) 

Service Level 2 99.92% vs 98.5% target (EDAS SDD) 547.65 ms vs 1450 ms target (EDAS SDD) 

Ntrip 99.80% vs 98% target (EDAS SDD) 627.32 ms vs 1750 ms target (EDAS SDD) 

SISNeT 99.81% vs 98% target (EDAS SDD) 76.21 ms vs 1150 ms target (EDAS SDD) 

Data Filtering 99.91% vs 98% target (EDAS SDD) 471.87 ms vs 1750 ms target (EDAS SDD) 

FTP 99.95% vs 98% target (EDAS SDD) N/A 

Signal-In-Space (SIS) Availability 

PRN120 or PRN 136 (EGNOS OP) 99.985 % 

PRN123 (EGNOS OP) 99.984 % 

EGNOS OP (at least one SIS) 100 % 

Table 1: EGNOS service performance during April 2018 ï March 2019 period 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/field_gc_document_type/egnos-sdd-89
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
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The main causes for the observed EGNOS Service Performance degradations were:  

¶ EGNOS OS and SoL services: 

o Ionosphere monitoring: EGNOS, as all SBAS, is sentitive to the solar cycle activity and 

ionospheric monitoring issues were the main cause for underperformance affecting mainly 

the North and West of the Service Area, typically connected to an increase of the 

geomagnetic activity. The most relevant case occurred on 26 August 2018 when the 

EGNOS service performance was degraded in the North of the Service area. In general, the 

impact of this kind of events is limited to some specific areas and short periods of time 

without having a significant impact on the monthly performance. Although it is still the 

leading cause of underperformance, the impact of this kind of events has decreased with 

respect to the previous yearly period (around 40% of the daily underperformance events vs 

56% in the previous period).  

o Data quality/RIMS anomalies: The existence of local issues in the RIMS receivers (e.g. 

unhealthy data) has impacted EGNOS service performance on specific days in the areas 

near the affected station. 

o GPS monitoring: Problems related to the monitoring (e.g. non monitored satellites due to 

the lack of visibility from EGNOS reference stations, satellites set to óDonôt useô/óNot 

Monitoredô) of one or more GPS satellites are one of the most frequent causes for observed 

underperformance. This loss of monitoring of some satellites has been especially significant 

in terms of performance impact during periods with degraded ionosphere monitoring 

conditions. As for the case of ionosphere monitoring issues, the impact of this kind of 

events is limited both geographically and from a duration point of view. 

¶ EDAS:  

o Very stable services with monthly performance consistently exceeding the committed 

values defined in the EDAS SDD (Service Definition Document). Considering the entire 

period, all EDAS services were available more than 99.8% of the time, with transit delays 

largely below the 1 second threshold. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-data-access-service-sdd
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2.2 Service Provision and Development 

¶ Service Evolution: 

o Service Definition Documents (SDD): three EGNOS SDD versions were published: 

Á A new version of the SoL SDD (v3.2) was published on the 1
st
 of October 2018 

including, on top of improvements in terms of service coverage, specific 

considerations for non-EU and non-ATS users (for further details, refer to section 

4.2).  

Á Afterwards, on the 26
th
 of March 2019, the currently applicable version of the SoL 

SDD (v3.3) was published, extending the EGNOS service area from 70º to 72º 

north.  

Á Additionally, a new version of the EDAS SDD was published on June 3
rd

 2019, 

which included some updates affecting the system and service information available 

and the identification of the use of EDAS for IALA beacons, among others.  

   

EGNOS Service Definition Documents 

o Services Notices: the content of the EGNOS  SDDs was complemented by the 

publication/update of five Service Notices. The main information about these Service 

Notices can be found in section 4.2. 

o EGNOS Service Implementation Roadmap: The EGNOS Servicesô Roadmaps were 

updated to v4.0 in July 2018 and v4.1 in February 2019 with enhanced contents and format. 

¶ EGNOS Usersô Satisfaction survey: 

o The EGNOS Usersô Satisfaction Survey was launched in December 2018 to cover the 2018 

calendar year. The survey used a specific online platform where 140 responses were 

received. 

o A total of 115 EGNOS users and 25 non-EGNOS users responded to the survey. The main 

outcomes of this survey will be included in the EGNOS Bulletin Q2 2019. The results show 

an excellent level of user satisfaction with respect to EGNOS services, with a global score 

close to 83%. 

 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/field_gc_document_type/egnos-sdd-89
https://egnos-user-support.essp-sas.eu/new_egnos_ops/news-events/egnos-bulletin
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¶ EGNOS Annual Workshop: 

o The 2018 EGNOS Annual Workshop was integrated into the EU Space Week, organised by 

GSA in Marseille from the 3
rd

 to the 6
th
 of December 2018 (https://www.euspaceweek.eu/). 

The EU Space Week brought together over 1,000 attendees representing the EGNOS, 

Galileo and Copernicus programmes user communities. 

o The 2019 EGNOS Annual Workshop will take place on 24-25 September in Rome, Italy. 

Hence, this year the EGNOS Workshop will be a 2-day event fully dedicated to EGNOS 

users.  

 

EGNOS Workshop 2019 - Register now! 

https://www.gsa.europa.eu/newsroom/news/2018-european-space-week-takes-marseille
https://www.euspaceweek.eu/
https://egnos-user-support.essp-sas.eu/new_egnos_ops/egnos-workshop
https://egnos-user-support.essp-sas.eu/new_egnos_ops/egnos-workshop
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¶ User Service Implementation: 

o EGNOS Multimodal Adoption:  

All the activities planned to be executed during 2018 were successfully conducted. The market 

segments where more effort has been devoted are aviation and maritime followed by agriculture & 

mapping and rail. 

ESSP has continued engaging aerodromes to publish EGNOS-based procedures and operators to get 

equipped and certified. During the period reported in this document, 124 LPV procedures have been 

published and 131 aircrafts have been certified or achieved operational approval. Another 120 new 

aircraft/rotorcraft units have been engaged so that in the near future they will retrofit, start with the 

certification process or request SBAS options in the avionics for new unit orders. 

In the maritime domain, 2018 represented the continuation of the activities launched to implement an 

EGNOS L1 Maritime Service as well as those linked to the use of EGNOS V2 SiS or EDAS as a 

positioning source for Aids to Navigation (IALA DGNS stations and AIS stations). The Estonian 

Maritime Authority (EMA) is using EDAS Ntrip (DGPS corrections for RIMS LAP) as the operational 

main source of corrections retransmitted via their Narva-Jõesuu IALA beacon and the first French 

IALA beacon station implementing the concept of retransmitting EDAS/EGNOS corrections over 

DGPS started to broadcast on 1 March 2019. 

In agriculture and mapping, the contacts network has been notably increased and customised 

information for those market segments has been prepared and disseminated. ESSP has approached 

users offering a ñproof of conceptò or demonstration, for users to confirm how EGNOS could solve 

their positioning needs with the suitable equipment. 

In rail, continuous support for SoL and non-SoL applications has been provided to GSA for analysing 

different means to use EGNOS (EDAS in particular) in the railway domain. 

 

 

The EGNOS Multimodal Adoption Plans aims at fostering EGNOS use in all application domains 
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¶ User Support: 

o The EGNOS App was released on Android and Apple markets on March 2
nd

 2018 (seventh 

anniversary of the EGNOS Safety of Life Service declaration) and provides all information 

an EGNOS user could need in connection to the EGNOS Services (SoL, OS and EDAS). 

Performance results (real-time, historical and forecast performance), EGNOS official 

documentation (Service Definition Documents, Service Notices, public reportsé) and a 

wide range of support material and guidelines tailored to each application domain are 

accessible from your smartphone. Since then, two different updates have been released 

enabling notifications (alerts) upon service degradations/outages and including the EDAS 

coverage map. 

o The EGNOS User Support website continued its evolution, adding new tools targeting 

different market segments: 

Á Aviation users, with a new dedicated section (ñAviation Portalò), summarizing the 

relevant performance metrics and information for this user community. 

Á Farmers, with a Cost Based Assessment tool (EASE). 

Á EDAS users, with the addition of  a coverage map which indicates the geographical 

areas where the different EDAS supported positioning techniques (EGNOS, 

DGNSS, and RTK) are available.  

 

EDAS coverage map - EGNOS User Support Website 

o A promotion campaign was launched after the EGNOS User Support Website revamp (new 

website design and look and feel in line with the other GSA websites) to invite users to visit 

our website and it resulted in an increase in visits to the website of over 100%. 

 

https://egnos-user-support.essp-sas.eu/
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3 SERVICE PERFORMANCE

3.1 EGNOS SIS Availability 

3.1.1  SIS Availability trending  

Definition 
Individual GEO availability : Percentage of time when each geostationary satellite broadcasts a valid EGNOS 

SIS. A valid SIS is defined as a Signal-In-Space compliant with ICAO SARPS and RTCA MOPS.  

Grouped GEO Availability : Percentage of time when at least one geostationary satellite in the EGNOS 

operational configuration (EGNOS-OP) broadcasts a valid EGNOS SIS. A valid SIS is defined as a Signal-In-

Space compliant with ICAO SARPS and RTCA MOPS. 

 

This section presents the annual performance of SIS availability. It provides the annual average 

performance for the indivual and grouped GEO availability. Note that due to the GEO swap operation 

that occurred in August 2018, GEO 120 has been considered from 01/08/2018 to 29/08/2018 while 

GEO 136 results have been considered from 30/08/2018 until the end of March 2019. 

From April 2018 to March 2019, the average (per month) EGNOS SIS availability was the following: 

¶ Individual GEO availability - OP1: PRN120 (PRN 136 since August 2018): 99.985 % 

¶ Individual GEO availability - OP2: PRN 123: 99.984 % 

¶ Grouped GEO availability: 100 % 

Monthly results are given by the following: 

 

Figure 1: EGNOS SIS availability trend from April 2018 to March 2019 (%) 
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Numerical values for each month and for each PRN are given in the following table: 

DATE OP1: PRN120 then 136 OP2: PRN123 OP1 OR OP2 

April 2018 99.943 99.900 100 

May 2018 99.943 99.971 100 

June 2018 100 99.999 100 

July 2018 99.985 99.999 100 

August 2018 99.985 99.975 100 

September 2018 100 99.998 100 

October 2018 99.999 100 100 

November 2018 99.998 99.999 100 

December 2018 100 99.999 100 

January 2019 100 100 100 

February 2019 99.969 99.965 100 

March 2019 100 99.999 100 

Average Monthly availability  99.985 99.984 100 

Table 2: EGNOS SIS monthly availability from April 2018 to March 2019 (%) 
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3.2 SoL Service ð Non-Precision Approach (NPA) 

The following figures depict the minimum performance for the Non-Precision Approach (NPA) 

availability and continuity that can be expected from EGNOS, as defined in the EGNOS SoL Service 

Definition Document (see EGNOS SoL Service Definition Document). A new SDD was published on 

28/09/2018. Therefore, some commitment maps changed at that time. The applicable versions of the 

SoL SDD during the reported period were: 

¶ v3.1 until September 2018 (included). 

¶ v3.2 from October to March 2019. 

Also, it should be noted that the current applicable EGNOS SoL SDD version (v3.3), which includes 

the extension of the service area to 72º north, was published on 26 March 2019 and is not considered 

for the reported period (which ends on 31 March 2019). 

These values correspond to the expected average performance measured by a fault-free receiver using 

all GPS satellites in view over a period of one month, using all the operational EGNOS GEOs: 

 

Figure 2: NPA Availability map- Expected minimum performance (SoL SDD v3.1 and v3.2) 

 

Figure 3: NPA Continuity map - Expected minimum 

performance ï SoL SDD v3.1  

  

Figure 4: NPA Continuity map - Expected minimum 

performance ï SoL SDD v3.2 (published on 28/09/2018) 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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NPA performance achieved during the reporting period is reported below. Additionally, NPA 

performance is reported through the EGNOS Monthly Performance reports, available on the EGNOS 

User Support website. 

3.2.1  NPA availability  

EGNOS NPA Availability is defined as the percentage of samples in which the Horizontal Protection 

Level (HPL) is below the Alert Limit for NPA (HAL: 556m), computed over the total period. 

The following figure provides NPA availability for the reported period, for combined GEO 

(understood as the use of corrections from any of both operational GEOs, switching between them in 

case a SIS outage longer than 3 seconds is observed): 

 

Figure 5: NPA Availability from 01/04/18 to 31/03/19 

The NPA availability performance has been excellent during the reporting period: greater than 99.9% 

over the entire NPA Service Area
1
. 

 

                                                 
1 NPA Service Area is the 99% NPA availability area depicted in Figure 2 coming from the EGNOS Safety of Life SDD. It corresponds 

to the MT27 area. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/content/monthly-performance-reports
https://egnos-user-support.essp-sas.eu/new_egnos_ops/content/monthly-performance-reports
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.2.2  NPA availability ð Achievement against target  

The combination of the 99% NPA Availability map and the NPA Service Area
1
 is shown in the 

following figure. It should be noted that, thanks to the excellent NPA service performance, the same 

result would have been obtained taking the 99.9% availability target as the reference. 

 

Figure 6: NPA Availability map with respect to the Service Area ï 01/04/18 - 31/03/19 

In the picture, the legend should be read as follows: 

¶ Compliant in Reference Map: This is the part of the Service Area
2
 where NPA availability was 

above 99%. 

¶ Compliant: This is the zone out of the Service Area
2
 where NPA availability was also above 99% 

(extension of coverage with respect to the commitment). 

¶ Not compliant in Reference Map: This is the part of the Service Area
2
 where NPA availability 

was lower than 99%. 

¶ Not compliant (white): This is any other zone out of the Service Area
2
 where NPA availability is 

lower than 99%. 

As shown in the figure above, NPA availability was greater than 99% over the entire MT27 area for 

the reporting period. 

Considering the applicable Service Definition Document map used as the reference, the percentage of 

points which were compliant with the commitment is 100%. Note that the comparison with respect to 

the SDD SoL commitment map is included for information purposes. The commitment map is a 

monthly reference, while the reported period is one year. Therefore, this comparison must be 

interpreted with care. 

                                                 
2 NPA Service Area is the 99% NPA availability area depicted in Figure 2 coming from the EGNOS Safety of Life SDD. It corresponds 

to the MT27 area. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.2.3  NPA availability ð 99% daily compliance 

The percentage of days over the reported period in which the daily NPA availability was over 99% is 

shown in the following figure. 

 

Figure 7: NPA Availability - Percentage of days with availability over 99% - 01/04/18 to 31/03/19
3
 

As observed, the NPA daily availability was higher than 99.9% for the full period in the whole MT27 

region except for a small area in the south-eastern corner. 

                                                 
3 The grey colour is used to identify regions where no days with an NPA availability greater than 99% has been observed. This situation 

is observed in all regions outside the target EGNOS service area (defined by the boundaries of MT27). 
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3.2.4  NPA Integrity 

EGNOS NPA Integrity Event is defined as an event in which the Navigation System Error is greater 

than or equal to the corresponding Protection Level for NPA. 

The Safety index is defined as the Navigation System Error versus Protection Level ratio (assuming 

NPA algorithms to compute xNSE and xPL) for each second. If the xNSE/xPL ratio is over 1, it 

indicates that a Misleading Information situation has occurred. 

Table 3 shows the maximum HSI at each RIMS inside of the NPA Service Area (Figure 2). 

Station HSI Station HSI Station HSI 

Aalborg 0.17 Egilsstadir 0.20 Palma de Mallorca 0.22 

Abu Simbel 0.23 Gävle 0.21 Reykjavik 0.35 

Agadir 0.27 Glasgow 0.17 Roma 0.19 

Alexandria 0.21 Golbasi 0.24 S. de Compostela 0.50 

Athens 0.23 Haifa 0.20 Sofia 0.25 

Azores 0.20 Kirkenes 0.28 Swanwick 0.26 

Berlin 0.22 La Palma 0.24 Toulouse 0.22 

Canary Islands 0.32 Lappeenranta 0.32 Tromsoe 0.20 

Catania 0.26 Lisbon 0.30 Trondheim 0.27 

Cork 0.18 Madeira 0.28 Warsaw 0.20 

Djerba 0.22 Malaga 0.27 Zürich 0.22 

Table 3: NPA Safety Index (maximum) at reference stations 

None of the RIMS stations inside the SDD commitment area has been impacted by integrity events in 

the position domain during the analysed period.  

 

 

EGNOS RIMS Lappeenranta (Finland) 
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The following figure provides the histogram for HSI (Horizontal Safety Index) collecting 

measurements from the different EGNOS stations and for both operational GEOs over the entire 

period. 

 

Figure 8: NPA Horizontal Safety Index
4
 

                                                 
4 Note that for the computation of the different histograms presented in this document, some periods may have been removed, 

corresponding to stations presenting bad quality of data linked to local environment. Data removed from histograms correspond to data 

from RIMS in which any OR affecting data quality has been observed or presence of cycle slips affecting performance is detected or 

other data quality issues have been traced as cause of daily degradations. 
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3.2.5  NPA Continuity 

EGNOS NPA Continuity is computed by dividing the total number of single continuity events, using a 

time-sliding window of 1 hour, by the number of samples with valid and available NPA navigation 

solution. A single continuity event occurs if the system is available at the start of the operation and, in 

at least one second within the following time-sliding window of 1 hour, the system becomes 

unavailable. 

The following figure shows the NPA Continuity Risk obtained for the GEO combined over the entire 

analysed period. 

 
Figure 9: NPA Continuity Risk from 01/04/18 to 31/03/19 

As shown in the previous figure, most of the MT27 Service Area presents a continuity risk lower than 

2.5·10
-4

, with the exception of the corners where the performance achieved is slightly worse, mainly 

due to the lower number of satellites monitored from these regions. 
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3.3 SoL Service ð APproach with Vertical guidance (APV-I) 

The following figures depict the minimum performance that can be expected from EGNOS for 

Approach with Vertical guidance (APV-I) availability and continuity, as defined in the EGNOS SoL 

Service Definition Document. A new SDD was published on 28/09/2018. Therefore, the commitment 

maps changed at that time. The applicable versions of the SoL SDD during the reported period were: 

¶ v3.1 until September 2018 (included). 

¶ v3.2 from October to March 2019. 

Also, please note that the current applicable EGNOS SoL SDD version (v3.3), which includes the 

extension of the service area to 72º north, was published on 26 March 2019 and is not considered for 

the reported period (which ends by 31 March 2019). 

These values correspond to the expected minimum performance measured by a fault-free receiver 

using all satellites in view, when averaging over a period of one month, using all the operational 

EGNOS GEOs. 

 

Figure 10: APV-I Availability map - Expected minimum 

performance ï SoL SDD v3.1 

 

Figure 11: APV-I Availability map - Expected minimum 

performance ï SoL SDD v3.2 (published on 28/09/2018) 

 

Figure 12: APV-I Continuity map - Expected minimum 

performance ï SoL SDD v3.1 

 

Figure 13: APV-I Continuity map - Expected minimum 

performance ï SoL SDD v3.2 (published on 28/09/2018) 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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Achieved APV-I performance during the reporting period is reported below. Additionally, APV-I 

performance is reported through the EGNOS Monthly Performance reports, available on the EGNOS 

User Support website. 

3.3.1  APV-I availability  

EGNOS APV-I Availability is defined as the percentage of epochs in the period in which the 

Protection Level (both HPL and VPL) is below Alert Limits for this APV-I service (HAL: 40m; VAL: 

50m) over the total period. 

The following figure provides, for the combination of the operational GEOs, the GEO APV-I 

availability for the reported period: 

 

Figure 14: APV-I Availability from 01/04/18 to 31/03/19 

The APV-I availability performance has been excellent during the reporting period: greater than 99% 

over the entire 99% APV-I Service Area
5
 with deviations observed only in the Southeast and some 

small regions in the East and Northeast. 

 

                                                 
5 99% APV-I Service Area is the 99% APV-I availability area depicted in Figure 11 obtained from the EGNOS Safety of Life SDD. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/content/monthly-performance-reports
https://egnos-user-support.essp-sas.eu/new_egnos_ops/content/monthly-performance-reports
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.3.2  APV-I availability ð Achievement against target 6 

The combination of the 99% APV-I Availability map and the 99% APV-I Service Area
7
 gives the 

following: 

 

Figure 15: APV-I 99% Availability map with respect to the 99% APV-I Service Area
7 
- 01/04/18 to 31/03/19 

In the picture, the legend should be read as follows: 

¶ Compliant in Reference Map: This is the part of the Service Area
7
 where APV-I availability was 

above 99%. 

¶ Compliant: This is the zone out of the Service Area
7
 where APV-I availability was also above 

99% (extension of coverage with respect to the commitment). 

¶ Not compliant in Reference Map: This is the part of the Service Area
7 

where APV-I availability 

was lower than 99%. 

¶ Not compliant (white): This is any other zone out of the Service Area
7
 where APV-I availability is 

lower than 99%. 

The percentage of points that were compliant with the 99% APV-I Service Area
7 

is 98.02%. Just an 

area in the Southeast and some small regions in the East and Northeast present some 

underperformance.  Focusing on the Southeast of the Service area, the reduced coverage in this region 

was mainly due to occassional data quality issues affecting some of the stations in the region
8
 and 

some losses of the monitoring of GPS satellites (lack of visibility from the EGNOS stations network 

and/or changes in the GPS constellation). 

                                                 
6 Service Area used as reference corresponds to the one presented in the EGNOS Safety of Life SDD v3.2. 

7 99% APV-I Service Area is the 99% APV-I availability area depicted in Figure 11 obtained from the EGNOS Safety of Life SDD 

8 These events may occur from time to time mostly due to environmental/local conditions. The degradation typically lasts two or three 

days over a month. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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Note that the comparison with respect to the SDD SoL commitment map is included for information 

purposes. The commitment map is a monthly reference, while the reported period is one year and, 

therefore, this comparison must be interpreted with care. 

 

3.3.3  APV-I availability ð 99% daily compliance 

The percentage of days over the reported period in which the daily APV-I availability was over 99% is 

shown in the following figure. 

 

Figure 16: APV-I Availability ï Percentage of days with availability over 99% - 01/04/17 to 31/03/18
9
 

The previous figure shows that the APV-I Availability was higher than 99%: 

¶ 99% of the days in 46.44% of the 99% APV-I Service Area. 

¶ 95% of the days in 77.57% of the 99% APV-I Service Area. 

                                                 
9 The grey colour is used to identify regions where the daily APV-I availability has always been below 99%. 
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The following figure shows the annual APV-I availability compliance with respect to the target at the 

airports with published EGNOS-based operations: 

 

Figure 17: Annual APV-I Availability compliance at airports with published EGNOS-based operations 

Moreover, the monthly APV-I service availability was greater than 99% during the entire reporting 

period at all airports with EGNOS-based operations, apart from Kirkenes (ENKR) airport in March 

and August 2018 (98.86% and 98.80% respectively). 

For additional information, please refer to the corresponding Monthly Performance Reports. 

 

LPV approved Jetstream 32 from Eagle Air (Credit: Eagle Air) 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/field_gc_document_type/monthly-performance-report-84
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3.3.4  APV-I Integrity events  

EGNOS APV-I Integrity Event is defined as an event in which the Navigation System Error is greater than or equal 

to the corresponding Protection Level for APV-I. 

No integrity events were detected. 

The Safety Index is defined as the Navigation System Error versus Protection Level ratio (assuming PA algorithms 
to compute xNSE and xPL) for each second. If the xPE/xPL ratio is over 1, it indicates that a Misleading Information 

situation has occurred. 

Table 4 shows the maximum HSI and VSI at each RIMS inside of the APV-I Service Area (see Figure 

10 and Figure 11). Moreover, Stanford plots are available on the EGNOS User Support Website. 

Station HSI VSI Station HSI VSI 

Agadir 0.28 0.26 La Palma 0.33 0.25 

Aalborg 0.21 0.25 Lisbon 0.31 0.26 

Alexandria 0.24 0.26 Madeira 0.29 0.27 

Athens 0.20 0.23 Malaga 0.28 0.25 

Berlin 0.22 0.24 Palma de Mallorca 0.23 0.22 

Canary Islands 0.33 0.33 Reykjavik 0.39 0.51 

Catania 0.27 0.38 Roma 0.20 0.21 

Cork 0.18 0.21 S. de Compostela 0.32 0.20 

Djerba 0.23 0.21 Sofia 0.26 0.43 

Egilsstadir 0.21 0.31 Swanwick 0.27 0.28 

Gävle 0.21 0.25 Toulouse 0.22 0.22 

Haifa 0.17 0.21 Tromsoe 0.21 0.24 

Glasgow 0.24 0.27 Trondheim 0.27 0.32 

Golbasi 0.20 0.22 Warsaw 0.21 0.25 

Kirkenes 0.29 0.27 Zürich 0.21 0.28 

Lappeenranta 0.25 0.30    

Table 4: EGNOS APV-I Safety Index (maximum) at reference stations 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/index.php
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The following figures provide the histogram for HSI (Horizontal Safety Index) and VSI (Vertical 

Safety Index) for each second when collecting measurements from the different EGNOS stations and 

for both operational GEOs over the reported period. 

 

Figure 18: EGNOS APV-I Horizontal Safety Index
10

 

 

Figure 19: EGNOS APV-I Vertical Safety Index
10

 

Previous figures show that the horizontal and vertical safety index for APV-I remained below 0.39 and 

0.51 respectively for all stations, which represents a particularly good safety margin. 

                                                 
10 Note that for the computation of the different histograms presented in this document, some periods may have been removed, 

corresponding to stations presenting bad quality of data linked to local environment. Data removed from histograms correspond to data 

from RIMS in which any OR affecting data quality has been observed or presence of cycle slips affecting performance is detected or 

other data quality issues have been traced as cause of daily degradations. 
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3.3.5  APV-I Continuity risk  

EGNOS APV-I Continuity Risk is defined as the result of dividing the total number of single 

continuity events, using a time-sliding window of 15 seconds, by the number of samples with a valid 

and available APV-I navigation solution. A single continuity break occurs if the system is available at 

the start of the operation and becomes unavailable during one of the following 15 seconds. 

The following figure provides the GEO combined APV-I continuity risk for the reported period: 

   

Figure 20: APV-I Continuity Risk from 01/04/18 to 31/03/19 

The APV-I continuity performance has been excellent during the reporting period: lower than 5·10
-4
 

over almost the entire 5·10
-4

 APV-I Service Area
11

 with only minor deviations observed in the West 

and Southeast. 

 

                                                 
11 5·10-4 APV-I Service Area is the 5·10-4 APV-I continuity risk area depicted in Figure 13 obtained from the EGNOS Safety of Life 

SDD. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.3.6  APV-I Continuity ð Achievement against target 12 

The combination of the 5.10
-4

 APV-I Continuity Risk map and the 5·10
-4

 APV-I Service Area
13 

gives 

the following: 

   

Figure 21: APV-I Continuity Risk (5·10
-4
) map with respect to the 5·10

-4
 APV-I Service Area

13
 - 01/04/18 to 

31/03/19 

In the picture, the legend should be read as follows: 

¶ Compliant in Reference Map: This is the part of the Service Area
13

 where APV-I continuity was 

above 5·10
-4

. 

¶ Compliant: This is the zone out of the Service Area
13

 where APV-I continuity was also above 

5·10
-4

 (extension of coverage with respect to the commitment). 

¶ Not compliant in Reference Map: This is the part of the Service Area
13

 where APV-I continuity 

was lower than 5·10
-4

. 

¶ Not compliant (white): This is any other zone out of the Service Area
13

 where APV-I continuity is 

lower than 5·10
-4

. 

Considering the SDD v3.2 map used as the reference the percentage of points which were compliant 

with the 5·10
-4 

APV-I Service Area (5·10
-4

/15sec) is 99.82%. Note that the comparison with respect to 

the SDD SoL commitment map is included for information. The commitment map is a monthly 

reference while the reported period is one year and, therefore, this comparison must be interpreted with 

care. 

 

                                                 
12 Service Area used as reference corresponds to the one presented in the EGNOS Safety of Life SDD 3.2. 

13 5·10-4 APV-I Service Area is the 5·10-4 APV-I continuity risk area depicted in Figure 13 obtained from the EGNOS Safety of Life 

SDD. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.4 SoL Service ð EGNOS Localizer Performance with Vertical guidance to a decision 
altitude of 200 FT (LPV-200) 

The following figures depict the minimum performance that can be expected from EGNOS for LPV-

200 availability and continuity, as defined in the EGNOS SoL Service Definition Document. A new 

SDD was published on 28/09/2018. Therefore, the commitment maps changed at that time. The 

applicable versions of the SoL SDD during the reported period were: 

¶ v3.1 until September 2018 (included). 

¶ v3.2 from October to March 2019. This version included a very relevant extension of the LPV-

200 service area towards the North (see Figure 23 and Figure 24). 

Also, please note that the current applicable EGNOS SoL SDD version (v3.3), which includes the 

extension of the service area to 72º north, was published on 26 March 2019 and is not considered for 

the reported period (which ends by 31 March 2019). 

 

Figure 22: LPV-200 Availability map - Expected 

minimum performance ï SoL SDD v3.1 

 

Figure 23: LPV-200 Availability map - Expected 

minimum performance ï SoL SDD v3.2 (published on 

28/09/2018) 

 

Figure 24: LPV-200 Continuity map - Expected minimum 

performance ï SoL SDD v3.1 

 

 

Figure 25: LPV-200 Continuity map - Expected minimum 

performance ï SoL SDD v3.2 (published on 28/09/2018) 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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These values correspond to the expected average performance measured by a fault-free receiver using 

all GPS satellites in view over a period of one month, using all the operational EGNOS GEOs. 

LPV-200 performance achieved during the reporting period is reported below. Additionally, LPV-200 

performance is reported through the EGNOS Monthly Performance reports, available on the EGNOS 

User Support website. 

 

3.4.1  LPV-200 availability  

EGNOS LPV-200 Availability is defined as the percentage of epochs in the period in which the 

Protection Level (both HPL and VPL) is below Alert Limits for this LPV-200 service (HAL: 40m; VAL: 

35m) over the total period. 

The following figure provides, for the combination of the operational GEOs, the LPV-200 availability 

for the period from April 2018 to March 2019: 

   

Figure 26: LPV-200 Availability from 01/04/18 to 31/03/19 

LPV-200 availability performance over the Service Area has been excellent during the reporting 

period: greater than 99% over the entire LPV-200 99% Service Area
14

 except for two regions in the 

Southwest and East. 

 

                                                 
14 99% LPV-200 Service Area is the 99% LPV-200 availability area depicted in Figure 23 obtained from the EGNOS Safety of Life 

SDD. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/content/monthly-performance-reports
https://egnos-user-support.essp-sas.eu/new_egnos_ops/content/monthly-performance-reports
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.4.2  LPV-200 availability ð Achievement against target 15 

The combination of the 99% LPV-200 Availability map and the 99% LPV-200 Service Area
16

 gives 

the following: 

  

Figure 27: LPV-200 Availability map with respect to the Service Area
16

 - 01/04/18 to 31/03/19 

In the picture, the legend should be read as follows: 

¶ Compliant in Reference Map: This is the part of the Service Area
16

 where LPV-200 availability 

was above 99%. 

¶ Compliant: This is the zone out of the Service Area
16

 where LPV-200 availability was also above 

99% (extension of coverage with respect to the commitment). 

¶ Not compliant in Reference Map: This is the part of the Service Area
16

 where LPV-200 

availability was lower than 99%. 

¶ Not compliant (white): This is any other zone out of the Service Area
16

 where LPV-200 

availability is lower than 99%. 

Considering the applicable Service Definition Document (SDD) map as reference, the percentage of 

points which were compliant with the 99% LPV-200 Service Area
16

 is 99.18%. Only two small 

regions in the Southeast and East deviated from the SDD commitment for similar reasons to the ones 

explained in section 3.3.2. 

Note that the comparison with respect to the SDD SoL commitment map is included for information. 

The commitment map is a monthly reference while the reported period is one year and, therefore, this 

comparison must be interpreted with care. 

                                                 
15 Service Area used as reference corresponds to the one presented in the EGNOS Safety of Life SDD 3.2. 

16 99% LPV-200 Service Area is the 99% LPV-200 availability area depicted in Figure 23 obtained from the EGNOS Safety of Life SDD 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.4.3  LPV-200 availability ð 99% daily compliance 

The percentage of days over the reported period in which the daily LPV-200 availability was over 99% 

is shown in the following figure. 

   

Figure 28: LPV-200 Availability ï Percentage of days with availability over 99% - 01/04/17 to 31/03/18
17

 

The previous figure indicates that the LPV-200 Availability was higher than 99%: 

¶ 99% of the days in 42.63% of the 99% LPV-200 Service Area. 

¶ 95% of the days in 79.71% of the 99% LPV-200 Service Area. 

 

                                                 
17 The grey colour is used to identify regions where the daily LPV-200 availability has always been below 99% (note that all the grey 

area is outside the LPV-200 Service area as defined in the EGNOS Safety of Life SDD). 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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The following figure shows annual LPV-200 availability compliance with respect to the target at the 

airports with published EGNOS-based operations: 

 

Figure 29: Annual LPV-200 Availability compliance at airports with published EGNOS-based operations 

Moreover, the monthly LPV-200 service availability was higher than 99% during the whole reporting 

period at all airports with EGNOS-based operations. 

 

 

Vienna Airport counts on 4 SBAS CAT-I (LPV-200) approaches (Credit: Vienna Airport) 
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3.4.4  LPV-200 Integrity events  

EGNOS LPV-200 Integrity Event is defined as an event in which the Navigation System Error is 

greater than or equal to the corresponding Protection Level for LPV-200. 

No integrity events were detected. 

The Safety Index is defined as the Navigation System Error versus Protection Level ratio (assuming 

PA algorithms to compute xNSE and xPL) for each second. If the xPE/xPL ratio is over 1, it indicates 

that a Misleading Information situation has occurred. 

Table 5 shows the maximum HSI and VSI at each RIMS inside of the LPV-200 Service Area (see 

Figure 22 and Figure 23). Moreover, Stanford plots are available on the operations website 

(http://egnos-user-support.essp-sas.eu/egnos_ops/index.php). 

Station HSI VSI Station HSI VSI 

Agadir 0.27 0.23 Madeira 0.26 0.27 

Aalborg 0.21 0.25 Malaga 0.28 0.25 

Athens 

0.20 0.23 

Palma de 

Mallorca 0.23 0.22 

Berlin 0.22 0.24 Reykjavik 0.22 0.32 

Canary Island 0.26 0.25 Roma 0.20 0.21 

Cork 

0.25 0.23 

S. de 

Compostela 0.32 0.20 

Catania 0.18 0.21 Sofia 0.26 0.43 

Djerba 0.23 0.21 Swanwick 0.36 0.37 

Egilsstadir 0.21 0.23 Toulouse 0.22 0.22 

Glasgow 0.21 0.25 Trondheim 0.21 0.24 

Gävle 0.24 0.27 Tromsoe 0.25 0.31 

Lappeenranta 0.21 0.22 Warsaw 0.21 0.25 

La Palma 0.26 0.25 Zürich 0.28 0.28 

Lisbon 0.31 0.26    

Table 5: EGNOS LPV-200 Safety Index (maximum) at reference stations 

The following figures provide the histogram for HSI (Horizontal Safety Index) and VSI (Vertical 

Safety Index) for each second when collecting measurements from the different EGNOS stations and 

for both operational GEOs over the reported period. 

http://egnos-user-support.essp-sas.eu/egnos_ops/index.php
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Figure 30: EGNOS LPV-200 Horizontal Safety Index  

 

Figure 31: EGNOS LPV-200 Vertical Safety Index 

The above figures show that the horizontal and vertical safety index for LPV-200 remained below 0.36 

and 0.43, respectively, for all stations, which represents a particularly good safety margin. 
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3.4.5  LPV-200 Continuity risk  

EGNOS LPV-200 Continuity Risk is defined as the result of dividing the total number of single 

continuity events, using a time-sliding window of 15 seconds, by the number of samples with a valid 

and available LPV-200 navigation solution. A single continuity event occurs if the system is available 

at the start of the operation and becomes unavailable in at least one of the following 15 seconds. 

The following figure provides the GEO combined LPV-200 continuity risk for the reported period: 

   

Figure 32: LPV-200 Continuity Risk from 01/04/18 to 31/03/19
18

 

The LPV200 continuity performance has been excellent during the reporting period: lower than 5·10
-4
 

over the entire LPV200 5·10
-4

 Service Area
19

 with minor deviations only observed in the south-eastern 

part. 

 

                                                 
18 The grey colour is used to identify regions outside the LPV-200 Service area as defined in the EGNOS Safety of Life SDD. 

19 5·10-4 LPV200 Service Area is the 5·10-4 LPV200 continuity risk area depicted in Figure 25 obtained from the EGNOS Safety of Life 

SDD. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.4.6  LPV-200 Continuity ð Achievement against target 20 

The combination of the 5.10
-4

 LPV-200 Continuity Risk map and the Service Area
21

 gives the 

following: 

   

Figure 33: LPV-200 Continuity Risk (5·10
-4

) map with respect to the reference map - 01/04/18 to 31/03/19 

In the picture, the legend should be read as follows: 

¶ Compliant in Reference Map: This is the part of the Service Area
21

 where LPV-200 continuity 

was above 5·10
-4

. 

¶ Compliant: This is the zone out of the Service Area
21

 where LPV-200 continuity was also above 

5·10
-4

 (extension of coverage with respect to the commitment). 

¶ Not compliant in Reference Map: This is the part of the Service Area
21

 where LPV-200 

continuity was lower than 5·10
-4

. 

¶ Not compliant (white): This is any other zone out of the Service Area
21

 where LPV-200 

continuity is lower than 5·10
-4

. 

Considering the SDD v3.2 map used as the reference, the percentage of points which were compliant 

with the 5·10
-4

 LPV-200 Service Area (5.10
-4

/15sec) is 98.56%. The reasons for the reduced coverage 

on the Southeast of the Service Area are the ones already explained in section 3.3.2. 

Note that the comparison with respect to the SDD SoL commitment map is included for information. 

The commitment map is a monthly reference while the reported period is one year and, therefore, this 

comparison must be interpreted with care.   

                                                 
20 Service Area used as reference corresponds to the one presented in the EGNOS Safety of Life SDD 3.2. 

21 5·10-4 LPV200 Service Area is the 5·10-4 LPV200 continuity risk area depicted in Figure 25 obtained from the EGNOS Safety of Life 

SDD. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.4.7  EGNOS LPV-200 vertical accuracy  

When compared to APV-I, LPV-200 is based on more stringent performance requirements such as 

Vertical Navigation System Error (VNSE) of 4 m (95%), and Vertical Alert Limit (VAL) of 35 m. In 

addition, specific requirements are defined regarding the probability that the VNSE exceeds 10 m in 

nominal system operation conditions, set to 10
-7
/per approach, or 15 m in degraded system operation 

conditions, defined as 10
-5

/per approach.  

Whenever the instantaneous VNSE exceeds 10 m, in nominal conditions, or 15 m under degraded 

scenarios, it is said that an Accuracy Major Event (AME) occurs. 

The following figures show the histogram and cumulative distribution function of VNSE, which are 

computed at the RIMS stations inside the LPV-200 Service Area for each second over the entire 

period. 

 

Figure 34: EGNOS LPV-200 Vertical Accuracy Histogram and Cumulative Probability 

As can be observed, the cumulative results confirm that the vertical accuracy remained below 10 

metres during the period analysed. In other words, no AME took place during the period analysed. The 

95
th
 percentile is below 1.4 metres. The worst accuracy measured in any of the stations is lower than 

8.5 metres. 
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3.4.8  EGNOS LPV-200 accuracy extrapolated at 10 -7/150 s 

This section presents the results of extrapolating the accuracy results for every station to 10
-7

/150 s. 

This extrapolation enables the characterisation of the accuracy distribution tails by means of a 

Gaussian extrapolation applied to the vertical navigation error
22

. 

The following results present the values obtained from the 1
st
 January 2018 to 31

st
 December 2018, 

using values obtained from both operational GEOs. For this period, all the RIMS within the LPV-200 

Service Area present extrapolated accuracy values within the requirement: Pr (VNSE>10 m) < 10
-

7
/150 s. 

For the period of analysis, the accuracy tail extrapolated at 10
-7

/150 s values for the RIMS within the 

LPV-200 commitment are: 

 

Figure 35: Extrapolated VNSE at 10-7/150 s in the RIMS within the LPV-200 commitment 

The highest value is 9.44 m obtained for RIMS Reykjavik, which still complies with the requirement. 

 

                                                 
22

 Using the cumulative VNSE distribution, an overbounding Gaussian distribution is computed (ůbound), which enables 

obtaining the VNSEbound extrapolated to the required probability of 10
-7
/150 s. For additional details on the method used, 

please refer to ñSBAS CAT-I available in Europe: LPV-200 commitment area and performance resultsò [ESSP SAS, ENC 

GNSS 2016]. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
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3.5 Open Service (OS) 

The EGNOS OS area defines the geographical region where, 99% of the time, users are able to 

calculate their position and the accuracy performance is better than 3 metres horizontally and 4 metres 

vertically. The minimum compliance area can be seen in the following figure: 

 

Figure 36: EGNOS OS compliance area  

Further details can be found in the EGNOS OS Service Definition. Additionally, OS performance is 

reported through the EGNOS Monthly Performance reports, available on the EGNOS User Support 

website. 

 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-open-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/content/monthly-performance-reports
https://egnos-user-support.essp-sas.eu/new_egnos_ops/content/monthly-performance-reports
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3.5.1  RIMS monitoring network 

The following map shows the location of the deployed RIMS: 

 

Figure 37: RIMS locations
23

 

                                                 
23 Source: EGNOS SDDs (OS, SoL, EDAS) 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/field_gc_document_type/egnos-sdd-89
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The receiver network used to report Open Service corresponds to the subset of RIMS that are inside 

the EGNOS OS SDD commitment map. 

ID Location name Country  ID Location name Country  

ALB Alborg Denmark LAP Lappeenranta Finland 

AGA Agadir Morocco LPI La Palma Spain 

ALY  Alexandria Egypt LSB Lisbon Portugal 

ATH Athens Greece MAD Madeira Portugal 

BRN Berlin Germany MLG Malaga Spain 

CNR Canary Islands Spain PDM Palma de 

Mallorca 

Spain 

CRK Cork Ireland RKK Reykjavik Iceland 

CTN Catania Italy ROM Rome Italy 

DJA Djerba Tunisia SDC S. de Compostela Spain 

EGI Egilsstadir Iceland SOF Sofia Bulgaria 

GLG Glasgow United Kingdom SWA Swanwick United Kingdom 

GOL  Golbasi Turkey TLS Toulouse France 

GVL Gävle Sweden TRD Trondheim Norway 

HFA
24

 Haifa Israel TRO Tromsoe Norway 

JME Jan Mayen Norway WRS Warsaw Poland 

KIR Kirkenes Norway ZUR Zürich Switzerland 

Table 6: List of RIMS sites where EGNOS OS performance is reported 

 

 

  

                                                 
24 As of March 2019. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-open-service-sdd
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3.5.3  Horizontal and Vertical Accuracy  

EGNOS OS Horizontal (resp Vertical) Accuracy is reported as the 95
th
 percentile of the Horizontal 

(resp Vertical) Navigation System Error (HNSE/VNSE) over the period, at the monitored sites when 

applying EGNOS messages. 

The following table provides the values of accuracy (95%) in metres measured for the reported period.  

Station HNSE 

95% 

(metres) 

VNSE 

95% 

(metres) 

Station HNSE 

95% 

(metres) 

VNSE 

95% 

(metres) 

Aalborg 0.9 1.4 Lappeenranta 0.8 1.6 

Agadir 0.8 1.4 La Palma 0.9 1.5 

Alexandria 1.2 1.9 Lisbon 0.9 1.3 

Athens 0.8 1.3 Madeira 0.8 1.2 

Berlin 0.9 1.2 Malaga 0.7 1.1 

Canary Islands 1.0 1.4 Palma de Mallorca 0.7 1.0 

Cork  0.9 1.3 Reykjavik 0.9 1.9 

Catania 0.7 1.2 Roma 0.7 1.1 

Djerba 0.9 1.2 S. de Compostela 0.8 1.1 

Egilsstadir 0.7 1.7 Sofia 1.1 2.0 

Glasgow 0.9 1.4 Swanwick 1.1 1.6 

Golbasi 0.9 1.5 Toulouse 0.8 1.1 

Gävle 0.8 1.6 Trondheim 0.7 1.6 

Haifa 1.2 1.8 Tromsoe 0.9 2.2 

Jan Mayen 1.2 2.3 Warsaw 0.9 1.4 

Kirkenes 0.8 1.9 Zürich 0.8 1.2 

Table 7: EGNOS Open Service accuracy (95%) 

 

The horizontal accuracy results for all the stations remained below 1.3 metres (95%), and the vertical 

accuracy below 2.4 metres (95%), which represents a particularly good level of accuracy. 

The following figures show the histogram and cumulative distribution function of HNSE (Horizontal 

Navigation System Error) and VNSE (Vertical Navigation System Error), which are computed at the 

above stations for each second over the entire period, across the range of values. 
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Figure 38: EGNOS Open Service HNSE Histogram and Cumulative Probability
25

 

 

Figure 39: EGNOS Open Service VNSE Histogram and Cumulative Probability
25

 

As shown, the cumulative results confirm the positive values observed at all stations. The 95
th
 

percentile of the observed accuracy performance is below 0.8 metres in the horizontal domain and 

below 1.4 metres in the vertical one. 

Table 8 and Table 9 provide the monthly maximum of the daily values for Horizontal and Vertical 

Accuracy (95%) while using EGNOS message broadcast by PRN 123 and PRN 120/PRN 136, 

respectively. 

                                                 
25

 Note that for the computation of the different histograms presented in this document, some periods may have been removed, 

corresponding to stations presenting bad quality of data linked to local environment. Data removed from histograms correspond to data 

from RIMS in which any OR affecting data quality has been observed or presence of cycle slips affecting performance is detected or 

other data quality issues have been traced as cause of daily degradations. 
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Table 8: Monthly Horizontal/Vertical Accuracy at RIMS-A sites for PRN123 (in metres)
26

 
27

 

 

                                                 
26 RIMS HFA was deployed in March 2019. 

27 RIMS PDM was removed from the operational system configuration from 24 April 2018 to 18 of June 2018 for maintenance purposes. 
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Table 9: Monthly Horizontal/Vertical Accuracy at RIMS-A sites for PRN120/136 (in metres)
28

 
29

 

The degradations at RIMS ALY in April 2018 and February 2019 were both due to isolated (only present on specific 

days) local issues that affected the quality of the GPS measurements gathered by this station.  

                                                 
28 RIMS HFA was deployed in March 2019. 

29 RIMS PDM was removed from the operational system configuration from 24 April 2018 to 18 of June 2018 for maintenance purposes. 
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3.5.4  Open Service Availability  

EGNOS OS Availability performance is defined in this document as the percentage of time in the month when the 

instantaneous HNSE is lower than 3 metres and the instantaneous VNSE is lower than 4 metres over the total number 

of samples with valid PA navigation solution. 

The following tables provide the values measured using PRN 123 and PRN 120/136 respectively. 

 
Table 10: OS Availability at RIMS-A sites for PRN123

30
 
31

 

                                                 
30 RIMS HFA was deployed in March 2019. 

31 RIMS PDM was removed from the operational system configurationfrom 24 April 2018 to 18 of June 2018 for maintenance purposes. 
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Table 11: OS Availability at RIMS-A sites for PRN120/136
32

 
33

 

The monthly Open Service availability performance in all RIMS stations was over 99% except for 

Reykjavik and Alexandria RIMS in April 2018 and September 2018, respectively.  

The following map shows, for each location, the OS availability value during the year. The worst value 

between PRN 120/136 and PRN 123 is shown. 

                                                 
32 RIMS HFA was deployed in March 2019. 

33 RIMS PDM was removed from the operational system configurationfrom 24 April 2018 to 18 of June 2018 for maintenance purposes. 
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Figure 40: OS availability for the RIMS stations 

As shown in the previous figure, the global Open Service Availability performance has been greater 

than 99% at all stations. 

 

Spanish Mountain Bike Routes powered by EGNOS (EGNOS Bulletin Q1 2019) 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/Egnos%20Bulletin/EGNOS%20Bulletin%2029%20-%20Q1%202019.pdf


 

 

ESSP-DRD-23614P Iss. 01-00 Page 54 of 84 

This document is the property of ESSP-SAS. All information included is confidential and shall not be disclosed without ESSP-SAS prior written approval 

3.6 EGNOS Data Access Service (EDAS) 

EDAS (EGNOS Data Access Service) is the free-of-charge ground-based access (through the Internet) 

to EGNOS and GNSS (GPS&GLONASS) data in real-time, as well as through a historical archive, 

which collects all the data generated by the EGNOS ground stations, mainly distributed over Europe 

and North Africa. 

EDAS, as with all the other EGNOS Services, has its own EDAS SDD (Service Definition Document). 

Among other content, the EDAS SDD defines the committed performance for EDAS (which should 

always be met in a nominal situation) in terms of availability and latency: 

¶ Availability:  percentage of time in which EDAS is providing its services according to 

specifications. The availability of EDAS services is measured at the EDAS system output 

(excluding external network performance). 

¶ Latency: time elapsed from the transmission of the last bit of the navigation message from the 

space segment (EGNOS and GPS/GLONASS satellites) until the data leave the EDAS system 

(formatted according to the corresponding service level specification). EDAS latency is a one-way 

parameter defined for real-time services.  

Based on the above definitions, the tables below provide minimum availability and maximum latency 

for the EDAS services: 

SL0 SL2 SISNeT FTP 
Data 

Filtering  
Ntrip  

98.5% 98.5% 98% 98% 98% 98% 

Table 12: EDAS services minimum availability 

 

SL0 SL2 SISNeT FTP Ntrip  
Data Filtering 

SL0 SL2 

1.3  

seconds 

1.450 

seconds 

1.150 

seconds 
N/A 

1.75 

seconds 

1.6 

seconds 

1.75 

seconds 

Table 13: Maximum latency for EDAS Services 

 

EDAS performance is reported through the EGNOS Monthly Performance reports, available on the 

EGNOS User Support website. 

The availability achieved during the last annual period is shown in Figure 41. 

 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-data-access-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/field_gc_document_type/monthly-performance-report-84
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Figure 41: EDAS Services Availability (April 2018-March 2019) 

As shown above, EDAS availability has been consistently above 99.5% for all services over the entire 

reporting period, except in May 2018, when the availability of EDAS Ntrip and SiSNeT services 

dropped to 99.15%. During that month, an exhaustive preventive maintenance campaign was 

implemented at the EDAS system level, which implied some sporadic service disruptions (notified to 

EDAS users). Nevertheless, the availability figures remained largely above the commitments defined 

in the EDAS SDD (Service Definition Document). 

The latency during the last annual period for real-time services (not applicable for the FTP service) is 

shown below, computed as the average of the 95
th
 percentile latencies monitored for every 5-minute 

period during the year. 

 

Figure 42: EDAS Services Latency (April 2018-March 2019) 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-data-access-service-sdd
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As shown in Figure 42, EDAS services latency has been consistently below the target delays for all the 

services over the entire reporting period. Moreover, all real-time services have been provided regularly 

with delays below the 1-second threshold. 

 

 

GPS World article (https://www.gpsworld.com/) on EDAS for precision agriculture 

https://www.gpsworld.com/
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4 EGNOS SERVICES PROVISION 

4.1 SoL Aviation Service Status 

All the available EGNOS Safety-of-Life Service Levels enable aircraft approaches from NPA to those 

operationally equivalent to ILS CAT I. APV-I and LPV-200 Service Levels provide lateral and angular 

vertical guidance without the need for visual contact with the ground until a Decision Height (DH) of 

down to 250 ft. and 200 ft. respectively above the runway. In particular EGNOS LPV-200-based 

approaches guarantee the advantages provided by an ILS CAT I approach with the airspace design 

flexibility of a PBN approach. 

The EGNOS SoL Service remained quite stable and robust during the reported period, not suffering 

degradations leading to contingency situations (according to the definition in place as per EGNOS 

Working Agreement). The EGNOS Working Agreement (EWA) lays the operational and legal 

foundations formalising the working procedures, technical baseline and required interfaces between 

ESSP and the SES Certified Air Navigation Service Provider (ANSP) or other organisations entitled 

by the corresponding competent authority willing to use the EGNOS Safety-of-Life Service as a 

navigation aid.  

The new SoL Service Definition Document (SDD 3.3) is in force since 26 March 2019.  

 

  

Guidance documentation from the EGNOS User Support Website 

 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_sol_sdd_in_force.pdf
https://egnos-user-support.essp-sas.eu/new_egnos_ops/resources-tools/guidance-material
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4.2 Service Definition Documents and Service Notices over the period 

EGNOS Service Definition Documents (SDD) describe the characteristics and conditions for access to 

each EGNOS service (OS, SoL and EDAS).  

Following the deployment of a new EGNOS System Release, the SoL SDD (v3.2) was published on 

the 1
st
 of October 2018 with the following key updates: 

¶ New commitment maps extending EGNOS SoL service area for APV-I and LPV-200,  

¶ A significant coverage increase is declared over Norway, Sweden and Finland, and the Canary 

Islands. 

  

SoL SDD v3.1 ï LPV200  availability map SoL SDD v3.2 ï LPV200 availability map 

¶ Clarifications for non-EU organisations or non-ATS environments (such as aerodrome and 

rotorcraft operators)  interested in implementing EGNOS-based procedures. 

¶ New Appendix D summarising the PBN Navigation Specifications for which each EGNOS SoL 

service level is an enabler. 

¶ New Appendix E detailing the SoL availability performance achieved in a yearly timespan. 
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Recently and in connection with the deployment of a new EGNOS System Release, the SoL SDD 

(v3.3) was published on the 26
th
 of March 2019 with an extension of EGNOS Service Area from 70º 

to 72º north.  

  

SoL SDD v3.2 ï APV-I availability map SoL SDD v3.3 ï APV-I availability map 

  

SoL SDD v3.2 ï LPV200  availability map SoL SDD v3.3 ï LPV200 availability map 

Additionally, a new version of the EDAS SDD was published on June 3
rd

 2019. This new version 

provides the following updates: 

¶ EDAS related contents and services performances updated. 

¶ Clarification regarding the redistribution of EDAS data. 

¶ Use of EDAS for IALA beacons. 

¶ EGNOS system and service information update. 
 

Whenever complementary information, affecting the SDD perimeter, needs to be provided to users,an 

EGNOS Service Notice is published.  

https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf
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During the period reported here, ESSP published/updated 5 Service Notices, and 2 Service Notices 

have been changed to the ñExpiredò status: 

Nº Subject Version 
Date of 

Publication 
Status 

Target 

Users 

21 
EGNOS System Release #YSR 3 & YSR#4 

deployment 
1.0 15/02/2019 In Force All Users 

20 PRN120 Decommissioning 1.0 20/12/2018 In Force All Users 

19 
Single GEO coverage in North-West corner of 

SDD service areas 
1.0 31/08/2018 In Force SoL 

18 
EDAS Ntrip service evolution: support to HTTP 

based communication 
1.0 19/07/2018 Superseded EDAS 

15 EGNOS Space Segment Update 2.2 20/12/2018 In Force All Users 

15 EGNOS Space Segment Update 2.1 31/08/2018 Expired All Users 

15 EGNOS Space Segment Update 2.0 14/08/2018 Expired All Users 

Table 14: Service Notices published/updated during this period 

The current status of the Service Notices is available at the EGNOS User support website. 

 

 

4.3 User Consultations and Improvement Actions 

4.3.1  2018 EGNOS User Satisfaction Process 

Each year, an overall EGNOS User Satisfaction Process is performed jointly by GSA and ESSP on the 

three EGNOS Services (SoL, OS and EDAS), in order to obtain valuable feedback on EGNOS use and 

ESSP performance, and to identify areas of improvement and define recommendations on the EGNOS 

services. 

This process considers the feedback received via different means and interfaces like the EGNOS 

Service Provision Workshop, EGNOS User Support activities and the ESSP participation in 

multimodal forums, GNSS implementation projects, working groups or relevant events. The main 

input, however, are the user satisfaction surveys that are widely distributed to the key users and 

stakeholders of each EGNOS Services. 

The EGNOS User Satisfaction Survey was launched in December 2018 and closed on 18/03/2019 

using a specific online platform. A total of140 responses were received. 

The outputs from this survey will be included in the EGNOS Bulletin Q2 2019 and published on the 

EGNOS User Support Website. 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/field_gc_document_type/service-notices-87
https://egnos-user-support.essp-sas.eu/new_egnos_ops/news-events/egnos-bulletin
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Figure 43: Summary of results from User Satisfaction Survey 

Key conclusions on EGNOS User Satisfaction (Evolution from 2017 to2018): 

EGNOS users show a satisfaction level higher than that obtained in 2017 (8.3 in 2018 versus 8.1 in 

2017). This represents an exceptionally good level of satisfaction with respect to EGNOS in general 

terms. In particular, note the increase achieved in Agriculture (from 7.6 in 2017 to 7.9 in 2018). 

¶ EGNOS SERVICES: the scores have improved for all EGNOS Services (SoL, OS and EDAS), 

with all of them at over 8.0. Note that performance scores have increased with respect to those 

obtained in 2017 in all services. 

¶ EGNOS USER SUPPORT: the user satisfaction level is higher in 2018 than it was in 2017 for the 

website (8.0 versus 7.9) and for the helpdesk (8.7 versus 8.3). Among the EGNOS Documentation 

elements, the EGNOS Service Implementation Roadmaps have significantly increased the 

satisfaction level ( 8.2 versus 7.7)  
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4.4 Service Implementation Roadmaps 

The EGNOS Servicesô Roadmaps provide a high-level overview of the EGNOS Servicesô current 

status and their expected evolutions in a 3-year timeframe linked to the consecutive EGNOS System 

Releasesô deployments and information/interfaces improvements/changes. These roadmaps are mainly 

focused on 4 different areas: Service Evolution, Service Area / Service Level (or Data availability in 

EDAS), Service Robustness and User Interfaces.  

The three EGNOS Servicesô Roadmaps were updated twice during the period of this report, first in 

July 2018 (v4.0) and later in February 2019 (v4.1). The current applicable version is available at: 

¶ EGNOS Open Service Roadmap 

¶ EGNOS Safety of Life Service Roadmap 

¶ EGNOS Data Access Service (EDAS) Roadmap 

Improvements of the SIR contents and presentation were done in these three documents mainly by the 

new visualisation of SIR contents intended to provide EGNOS users with a more user friendly, 

dynamic and interactive of obtaining information on the evolution of EGNOS services.  

 

 

High level view of the EGNOS SoL service roadmap (EGNOS User Support Website) 

 

https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-open-service-roadmap
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-open-service-roadmap
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-safety-life-service-roadmap
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-safety-life-service-roadmap
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-data-access-service-edas-roadmap
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-data-access-service-edas-roadmap
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/field_gc_document_type/service-implementation-roadmaps-93
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4.5 2018 EGNOS Multimodal Adoption Plan 

The EGNOS adoption activities, as during the previous years, has proven to be a useful means of 

enhancing EGNOS use in aviation, maritime, agriculture & mapping and rail market segments. In 

aviation, ESSP and GSA have continued to engage aerodromes to publish EGNOS-based procedures 

and operators to get equipped and certified. Relevant stakeholders have also been identified during this 

period: aircraft lessors, as they represent a significant percentage of EU aircraft owners. Additionally, 

ESSP performed  traffic assessments and  Cost Benefit Analyses to support airline, OEM and airport 

decision-making processes regarding the adoption of EGNOS. 

During the period reported in this document, 124 LPV procedures have been published (17 of them are 

ñupgradesò from LPV to LPV200) and 131 aircraft have been certified or achieved operational 

approval.  

Another 120 new aircraft/rotorcraft units have been engaged so that in the near future they will retrofit, 

start with the certification process or request SBAS options in the avionics for new unit orders. ESSP 

has proven to be a key facilitator in promoting, explaining and connecting potential partners within 

ANSPs, Avionics Manufacturers, Operators and Aircraft Manufacturers.  

The flight simulator (each year with new flying procedures available, some not even published yet) has 

proven to be a useful tool for demonstrating to aviation users the benefits EGNOS can bring.  

 

Attendee trying the LPV simulator at the 2019 World ATM congress in Madrid 

Regarding the maritime domain, in 2018 the work done during previous years has materialized: 

¶ on the one hand, it is now a reality that EDAS is being used as a positioning source for a number of 

IALA DGNSS stations in some EU countries (France and Estonia), demonstrating both the 

technical feasibility and the cost savings from the point of view of infrastructure 

deployment/maintenance. EGNOS SIS is used as a back-up in German  IALA beacon 

infrastructure. 


