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1 THE WORD OF THE ESSP PRESIDENT  

One year ago I thanked in this section all who contributed to what was the First European Satellite 

navigation service in operation in Europe. 

Now, after a second successful year of EGNOS Service Provision activities, I can only repeat those 

words of thank, and express the ñthank youò even stronger to all of the ESSP employees, the numerous 

ESSP subcontractors, the European Commission EGNOS Program team, the European Space Agency 

EGNOS Program Office, the ESSP Shareholders. 

I want to ask a very specific attention for the French National Supervisory Authority (NSA) and the 

European NSA Committee, including EASA, and the associated ñCertification Teamò and ñ Safety 

Case and Interoperability Assessment Teamò (SCIAT). They also could enjoy the last year the results 

of a lot of work.  I am confident that all the actors who worked with those teams the past year ( and 

before!)  along the process to Certification and ñDeclaration of the EGNOS Safety of Life Serviceò 

will join me in my appreciation of the professional, positive and solution oriented attitude that was 

experienced. 

Thanks to that, on 12 July 2010, ESSP SAS achieved a first major milestone: Certification of the 

company as Air Navigation Service Provider under the Single European Sky Regulation.  

The second major milestone following the successful ñMT0 removalò (30 November 2010) and Safety 

of Life Observation Period, has been the EGNOS Safety of Life Service Declaration for Aviation in 

Europe, on 2 March 2011. Soon after, on 8 March 2011, DSNA (French ANSP) and ESSP SAS entered 

into the first EGNOS Working Agreement (EWA). This EWA had been defined by EC and the NSA as 

one of the requirements to be fulfilled by ANSPs, before being authorized to implement EGNOS 

Precision Approach Procedures. Consequently, on 17 March 2011, DSNA activated the first ever in 

Europe EGNOS Precision Approach Procedure, in the airport of Pau. 

The EGNOS SoL service declaration is opening a new era in the European air navigation services.  I 

expect that the publication of the first LPV procedures in 2011 will generate a momentum in Europe 

which will be embraced by many European ANSPs and airports authorities to publish LPV 

procedures. All EGNOS stakeholders shall now show initiatives and entrepreneurship to bring the 

EGNOS Safety of Life Service actually to the final Users ï the aircraft operators in Europe.  

Before inviting you to explore this Service Provision Yearly Report , I want to express my recognition 

to those colleagues that are no more active in the EGNOS program, because they are exploring other 

challenges or because they are enjoying a well deserved retirement, or because he had to leave us too 

early. 

 

 

Dirk Werquin 

President of ESSP, the EGNOS Service Provider 
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2 EXECUTIVE SUMMARY  

The current document covers the yearly period from the 1
st
 of April 2010 to the 31

st
 of March 2011. 

 

2.1 EGNOS Service Performance Summary 

During this yearly period, the EGNOS service performance measured is close to the expectations 

based on the Key Performance Indicator Required Navigation Services (RNS), as most of the target 

values for the different indicators have been met. For those that have not been met (SIS availability, 

combined SIS availability, APV-I continuity, APV-I availability) EGNOS service performance has 

been just below the target and for certain regions of the service area, the EGNOS service performance 

consistently exceeded the commitment map. The EGNOS service performance during this yearly 

period can be summarized as follows: 

¶ SIS Availability:  

o Over the last year, the reception percentage of EGNOS signal (at least one SIS GEO 

operational) was 99.78%.  

¶ Open Service (monitored at 18 RIMS A sites) 

o The Horizontal and Vertical  Accuracy was monitored at 18 RIMS sites. The 95
th
 

percentile of the Horizontal/Vertical Navigation System Error (HNSE/VNSE) over a 

day, in each of the days of the reported period was below 3 and 4 meters respectively. 

o The Open Service Availability: The value for OS Availability (percentage of time in 

the month in which HNSE<3m and VNSE<4m) was always above 99% for each month 

of the reported period and for all the monitored sites. 

¶ Non Precision Approach (NPA):  

o NPA Availability : percentage of samples in which the Horizontal Protection Level 

(HPL) is below the alert limits identified by SARPS for this operation (HAL: 556m, 

VAL: N/A), computed over the total period. During the reported period, the 99% 

availability reference map was always met. 

o NPA Integrity: reported as the maximum value of the Safety Index each day computed 

at 22 RIMS A sites. The Safety index is defined as the relation between xPE/xPL 

(assuming NPA algorithms to compute xPE and xPL). A case of ratio xPE/xPL being 

over 1 indicates that a Misleading Information situation has occurred. 

NPA integrity reporting started on the 1
st
 of October 2010. No NPA integrity event has 

been found since that date. 

¶ APproach with Vertical Guidance (APV-I):  

o APV-1 Availability:  percentage of epochs in the period in which the Protection Levels 

(both HPL and VPL) are below the alert limits for this service (HAL=40m, VAL=50m), 

over the total number of SBAS messages in the period. During the reported period, the 

requirement was met over 96.67% of the Service area. 

o APV-1 Integrity:  The measurements of the Safety Index demonstrate a very good 

safety confidence. No APV-I MI was reported. 

o APV-1 Continuity : number of single continuity events in a time-sliding window of 15 

seconds along the period over the total number of SBAS messages in the period. The 
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APV-I continuity requirement (5e-04/15seconds) was met over 95.87% of the Service 

area. 

As presented in the above summary, the discrepancies between the committed and achieved EGNOS 

service performances are related to the EGNOS APV-I service (availability and continuity). All 

EGNOS service degradations found have been investigated to identify the sources, the most important 

ones being related to iono and GPS monitoring issues, and RIMS and EWAN failures.  

 

2.2 EGNOS Service Provider Highlights  

Service Provision and Development  

The EGNOS Safety of Life (SoL) Service has been declared on the 2
nd

 of March 2011 following a 

successful ESSP certification as Air Navigation Service Provider on the 12
th
 of July 2010 and a 

transition and observation period following the MT0 removal on the 2
nd

 of August 2010. As a 

consequence of this, the first EGNOS LPV procedure was operational in France (Pau Airport) on 17
th
 

March 2011. It is expected that this first procedure will be the start of a success story for EGNOS 

SBAS approaches in Europe. 

As a preparation for the SoL service declaration, key activities have been performed such as the  

coordination of the definition and establishment of EGNOS Working Agreements (EWA) with 

ANSPs. This agreement defines the working arrangements and coordination activities required for the 

provision of EGNOS based services as required by the Single European Sky regulation. The first 

EGNOS working agreement has been signed with the French ANSP (DSNA) in March 2011 and 

discussions are ongoing with several ANSPs to have agreements in place before the end of 2011. 

The NOTAM proposals service has been operational since the SoL service declaration on 2
nd

 March 

2011. These NOTAM proposals are sent by the ESSP to the corresponding Aeronautical Information 

Service (AIS) provider through the International NOTAM offices (NOFs) for the provision of 

NOTAMs for EGNOS APV-1 based operations. 

Several initiatives have been taken to maintain the level of knowledge and increase the level of 

interactions with end users via specific organisations (CANSO) or tasks forces (EUROCONTROL 

RATF), via appropriate collaboration in FP7 and TEN-T projects (GIANT-2, ACCEPTA, HEDGE, 

Mielec) and via participation in ATC events (ATC Global). 

Successful flight trials have been performed within the scope of the FPT7 and TEN-T projects and all 

of them have received very positive feedback from pilots and ATC operators. The performances 

observed were equivalent to ILS CAT-I. 

The user support activities have been maintained and improved via the EGNOS Helpdesk and via the 

EGNOS User Support web-site, where performance data and reports are available to the user 

community. To reinforce this support, a User Receiver Task Force (URTF) has been implemented 

within the ESSP. The objective of this task force is to coordinate the resolution of issues related to 

EGNOS receivers reported to ESSP, from technical behaviour to operational use and in particular in 

the avionics domain (TSO receivers). The URTF (User Receiver Task Force) has been focusing 

mainly on the MT9/MT17 inconsistency issue
1
 coordination with receiver manufacturers to understand 

how this inconsistency is managed by each certified receiver. This has resulted in the service notice 

(Service Notice 001, issue 1.0) that was published together with the SoL Service Declaration. 

                                                 
1 Discrepancy between the GEO satellites positions provided in the MT9 (ephemeris) and MT17 (almanac).  
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The EDAS has been successfully handed over from the GSA to the ESSP and the EDAS Helpdesk has 

been fully integrated inside the EGNOS Helpdesk.  

 

EGNOS System Evolutions  

The EGNOS System Evolution roadmap plans a major system upgrade every year. This roadmap is 

constructed to also take into account the evolution roadmaps of the geostationary satellites and the 

ground network.  The main milestones of the actual EGNOS System Evolution roadmap are the 

following: 

¶ 2012: upgrade to EGNOS Release v2.3.1+ including 3 additional RIMS sites (La Palma, 

Athens and Alexandria) and improvement of different EGNOS functions, which will i ncrease: 

o The EGNOS coverage area. 

o The service robustness in the border of the service area. 

¶ 2013-2014: the next EGNOS System Releases, apart from improving the overall system 

performance, will add 4 new RIMS sites and replace the two EGNOS geostationary satellites 

allowing:  

o Full coverage to EU 27 member states (except Cyprus). 

o Introduction of LPV-200 service.  

 

Product Assurance, Safety, Security and Quality 

2010-2011 has been key for ESSP in terms of the safety management of its services through (i) its 

certification by the French NSA as air navigation service provider in accordance with the Single 

European Sky regulation 2096/2005, (ii) the delivery of the Change 0 (ñIntroduction of EGNOS into 

the European Air Traffic Management Networkò) safety case to the French NSA and its approval by 

the French NSA, (iii) the clearance obtained from the former authority to put the system into service 

and (iv) the declaration of the Safety of Life Service beginning March 2011. 

Through these main achievements, the overall certification framework has been clarified with roles 

and responsibilities clearly established paving the way for sustainable service provision for the benefit 

of air navigation. 
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2.3 Main lessons learnt  

Service Performances 

¶ The interpretation and actual implementation of user standards (MOPS) is as relevant as the 

theoretical knowledge of these standards for understanding user feedback and ensuring the 

service excellence. 

Service Provision 

¶ The reported period (April 2010 ï March 2011) is probably the most important period of time 

since the EGNOS Project was launched, considering the list of major key events which 

occurred: MT0 off, ESSP certification, transition to Safety of Life, first EWA signed with an 

ANSP, introduction of the NOTAM Service, MT9/MT17 inconsistency, definition of the ESR 

roadmap, TWAN obsolescence issues, ARTEMIS issues, etc.  Throughout this period, ESSP 

was able to face this series of events and to actively contribute to the increasing positive image 

of EGNOS in the European GNSS community and to maintain the performances of the 

EGNOS SIS up to the required levels.  The main lesson learnt from ESSP through the reported 

period is therefore its full confidence in its ability to fully play its role as the certified SBAS 

Service Provider in Europe, acting not only as the EGNOS System Operator but also as a 

GNSS European main actor able to actively manage key activities such as Service to Users or 

Procurement of System evolutions. 

¶ The definition and implementation of the EGNOS Working Agreement has been a challenging 

process. ESSP expects that with the first EWA signed now, the next agreements 

implementation will be straightforward and contribute to the acceleration of EGNOS adoption 

within aviation. ESSP considers key to inform properly the ANSPs and NSAs about the 

benefits of having an EWA signed with the ESSP and convince them that the EWA is 

definitely not a blocking point for the use of EGNOS within aviation. 

¶ Despite the considerable efforts made in promoting EGNOS within aviation, the 

implementation plans in most of the EU countries are still unknown. The ESSP considers that 

new creative means could be required to speed-up EGNOS adoption by the aviation sector. 

 Product Assurance, Safety, Security and Quality 

¶ Handling of security incidents requires specific dispositions to be put in place, which today, 

have either started being implemented (confidentiality), or are not yet existing and are 

anticipated not to be available before the deployment of new EGNOS releases (system 

security). 
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3 SERVICE PERFORMANCES  

3.1 SIS Availability  

3.1.1  PRN Availability  

This section presents the yearly performance of SIS availability. It shows the yearly average 

performances for SIS Operation (OP) and per PRN (120 and 124). It also shows a yearly trend based 

on the monthly data. 

Performances of the PRN126 used for the SIS Test platform are not provided in this report. 

Over the last year, the SBAS message availability was as follows: 

¶ PRN120 (EGNOS OP): 98.80%  

¶ PRN124 (EGNOS OP): 98.81%  

¶ EGNOS OP (at least one SIS): 99.78%  

 

EGNOS SIS availability trending 
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Figure 1: SIS & PRN Availability (%)  
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3.1.2  PRN Interruptions 

This section presents the trends on the number of interruptions per PRN as well as on the number per 

category. 

Three categories are considered: 

¶ Interruptions of less than 4 seconds. 

¶ Interruptions of more than 4 seconds and less than 300s. 

¶ Interruptions of more than 300s. 
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Figure 2: Number of SIS outages (all categories included)  
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SIS outages on PRN120
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Figure 3: Number of SIS outages on PRN120 per category  
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Figure 4: Number of SIS outages on PRN124 per category 
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3.1.3  Main underperformance issues  

Main events that led to an underperformance of SIS availability are as follows:  

¶ NLES switch on PRN120 due to a network issue combined with a mono NLES situation on 

PRN124 led to a common SIS outage of around 3 min, which explains why the OP SIS 

availability is not 100% in July 2010. 

¶ PRN124 SIS availability decrease in July 2010 is due to a failure of NLES SCZ while NLES 

TOR was unavailable due to maintenance. 

¶ Difficulties during the SoL transition attempt explain why the OP SIS availability is only 

97.42% in August 2010. 

¶ PRN124 SIS availability decrease in October 2010 is also due to a failure of NLES SCZ while 

NLES TOR was unavailable due to maintenance. 

¶ PRN120 SIS availability decrease in December 2010 is due to the implementation of a 

workaround (long SIS interruption of 3 days) in order to unfreeze the MT9/17 of PRN120. 

¶ PRN124 SIS availability decrease in February 2011 is due to an ARTEMIS payload failure 

which caused an interruption of the SIS for around 2% of the month. 

  

3.2 Open Service (OS) 

Please notice that in this section, all performance that is presented does not include data for 

PRN120 from 2
nd

 to 5
th 

of August 2011 (due to the SoL transition activities). For those performances 

measured in GEO combined mode, the data for this period has been excluded too. The same comment 

applies to sections 3.3 and 3.4 (NPA and APV-I performances). 
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3.2.1  RIMS monitoring network 

Next map shows the location of the deployed RIMS: 

 

Figure 2: RIMS locations 

The reference zone for the provision of the Open Service is detailed in the EGNOS Open Service - 

Service Definition Document, available at the ESSP website: 

http://www.essp-sas.eu/docs/printed_documents/egnos_os_sdd_in_force.pdf. 

The receiver network used to report Open Service corresponds to a subset of RIMS belonging to 

EGNOS system. 

 

 

http://www.essp-sas.eu/downloads/hjorx/egnos_os_sdd_in_force.pdf
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ID Location name Country ID Location name Country 

TRO Tromsoe Norway TRD Trondheim Norway 

CRK Cork Ireland LSB Lisbon Portugal 

ZUR Zürich Switzerland WRS Warsaw Poland 

MLG Málaga Spain ROM Rome Italy 

BRN Berlin Germany ALB Alborg Denmark 

TLS Toulouse France GLG Glasgow United Kingdom 

SWA Swanwick United Kingdom GVL Gävle Sweden 

SDC S. de Compostela Spain CTN Catania Italy 

PDM Palma de Mallorca Spain MAD Madeira Portugal 

Table 1: List of RIMS sites whose performances are reported. 

3.2.2  Horizontal and Vertical Accuracy  

Accuracy is a measure of the position error, which is the difference between the estimated position 

and the actual position.   

Accuracy is measured at the RIMS sites listed in Table 1.  

Table 2 and Table 3 below provide the monthly mean for Horizontal and Vertical Accuracy while 

using EGNOS message broadcast by PRN120 and PRN124 respectively.  

Horizontal Accuracy performance is reported as the 95
th
 percentile of the Horizontal Navigation 

System Error (HNSE) over a day, at the selected locations when applying EGNOS messages. The 

HNSE requirement is measured only when there is a valid PA position solution (valid PA position 

solution: it has been possible to obtain a PA navigation position and its corresponding PL).  

Vertical Accuracy performance is reported as the 95
th
 percentile of the Vertical Navigation System 

Error (VNSE) over a day, at the selected locations when applying EGNOS messages. The VNSE 

requirement is measured only when there is a valid PA position solution (valid PA position solution: it 

has been possible to obtain a PA position and its corresponding PL).  

Note: Results presented in this table have been obtained using the PEGASUS tool until 31
st
 Septemberô10. From 

1
st
 Octoberô10 onwards, results have been obtained using the TERESA tool. 
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(95%) 

PRN 120 

MLGA HPE 0.93 0.89 0.87 0.88 0.92 0.89 0.75 0.83 0.78 0.78 0.88 0.97 0.86 

VPE 1.09 1.08 1.02 1.05 1.12 1.16 1.04 1.24 1.14 1.08 1.10 1.24 1.11 

SDCA HPE 0.98 0.99 0.98 1.09 0.96 0.89 0.90 0.91 0.92 0.92 0.99 0.94 0.96 

VPE 0.93 0.92 0.87 0.97 0.95 0.96 0.99 1.15 1.13 1.17 1.23 1.16 1.04 

PDMA HPE 0.76 0.75 0.68 0.79 0.80 0.71 0.59 0.59 0.60 0.60 0.62 0.63 0.68 

VPE 0.95 0.91 0.88 0.97 0.99 1.04 0.93 1.03 1.08 0.89 0.82 0.86 0.95 

LSBA HPE 1.01 1.00 1.08 0.98 0.92 0.89 0.86 0.96 0.96 0.97 1.03 1.01 0.97 

VPE 1.65 1.62 1.52 1.42 1.40 1.30 1.38 1.55 1.68 1.77 1.80 1.85 1.58 

TRDA HPE 0.65 0.63 0.58 0.56 0.63 0.70 0.65 0.72 0.68 0.64 0.66 0.74 0.65 
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(95%) 

PRN 120 

VPE 1.39 1.29 1.21 1.27 1.37 1.31 1.33 1.27 1.34 1.38 1.50 1.51 1.35 

CRKA HPE 0.78 0.88 0.81 0.93 0.83 0.80 0.78 0.83 0.86 0.86 0.89 0.82 0.84 

VPE 1.31 1.21 1.18 1.14 0.96 1.08 1.10 1.03 1.00 1.27 1.43 1.35 1.17 

ZURA HPE 0.86 0.91 0.86 0.86 0.82 0.86 0.84 0.82 0.85 0.82 0.79 0.77 0.84 

VPE 1.00 0.96 0.99 1.00 0.97 0.97 0.94 0.96 0.95 0.97 1.03 1.04 0.98 

BRNA HPE 0.79 0.83 0.80 0.94 0.82 0.82 0.86 0.85 0.91 0.87 0.79 0.77 0.84 

VPE 1.08 1.01 1.09 1.15 1.25 1.25 1.19 1.20 1.13 1.20 1.22 1.23 1.17 

TLSA HPE 0.82 0.82 0.80 0.89 0.80 0.73 0.71 0.70 0.73 0.71 0.74 0.71 0.76 

VPE 0.97 0.97 1.00 0.99 0.93 0.93 0.91 0.95 1.01 0.91 0.97 0.97 0.96 

TROA HPE 1.15 1.06 1.00 0.98 1.05 1.12 1.11 1.14 1.03 1.00 1.03 1.20 1.07 

VPE 2.32 2.27 2.10 2.14 2.22 2.42 2.36 2.18 1.98 1.98 2.23 2.31 2.21 

SWAA HPE 1.05 1.16 1.08 1.23 1.02 1.08 1.06 1.06 1.10 1.14 1.10 1.11 1.10 

VPE 1.65 1.57 1.54 1.57 1.42 1.51 1.37 1.27 1.29 1.51 1.61 1.57 1.49 

ROMA HPE 1.08 1.05 1.03 1.21 1.02 1.06 0.98 1.01 1.11 0.97 0.96 0.65 0.70 

VPE 1.08 1.05 1.03 1.21 1.02 1.06 0.98 1.01 1.11 0.97 0.96 1.03 1.04 

ALBA HPE 0.62 0.62 0.59 0.63 0.58 0.63 0.66 0.71 0.71 0.69 0.69 0.60 0.64 

VPE 1.30 1.15 1.07 1.20 1.11 1.10 1.11 1.01 1.02 1.17 1.22 1.24 1.14 

GLGA HPE 0.64 0.61 0.60 0.68 0.71 0.72 0.76 0.85 0.84 0.81 0.85 0.78 0.74 

VPE 1.39 1.19 1.16 1.04 0.99 1.14 1.11 0.97 1.02 1.21 1.30 1.42 1.16 

GVLA HPE 0.59 0.59 0.57 0.58 0.57 0.65 0.63 0.70 0.67 0.63 0.62 0.63 0.62 

VPE 1.54 1.51 1.35 1.47 1.46 1.40 1.33 1.25 1.32 1.32 1.38 1.47 1.40 

WRSA HPE 1.00 1.05 0.97 1.07 0.92 0.92 1.01 0.99 1.01 0.92 0.83 0.84 0.96 

VPE 1.28 1.31 1.30 1.46 1.40 1.31 1.34 1.36 1.37 1.33 1.30 1.34 1.34 

CTNA HPE 1.03 1.04 1.01 1.16 1.42 1.17 0.82 0.80 0.89 0.80 0.81 0.85 0.98 

VPE 1.13 1.22 1.20 1.28 1.41 1.36 1.13 1.25 1.41 1.22 1.18 1.22 1.25 

MADA HPE 1.06 0.85 0.92 0.92 1.07 1.05 0.84 0.93 0.87 0.89 1.06 1.30 0.98 

VPE 1.68 1.48 1.53 1.38 1.57 1.55 1.33 1.62 1.62 1.39 1.44 1.64 1.52 

Table 2: Horizontal/Vertical Accuracy at RIMS-A sites for PRN120 (in meter). 
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(95%) 

PRN 124 

MLGA HPE 0.93 0.89 0.87 0.88 0.92 0.89 0.75 0.83 0.79 0.78 0.87 0.97 0.86 

VPE 1.11 1.08 1.02 1.05 1.12 1.16 1.03 1.24 1.13 1.08 1.10 1.25 1.11 

SDCA HPE 0.98 0.99 0.97 1.09 0.96 0.89 0.90 0.92 0.92 0.92 0.98 0.94 0.95 

VPE 0.93 0.92 0.87 0.97 0.95 0.96 0.99 1.15 1.13 1.18 1.23 1.16 1.04 

PDMA HPE 0.76 0.75 0.68 0.80 0.80 0.71 0.59 0.59 0.60 0.60 0.62 0.63 0.68 

VPE 0.95 0.91 0.88 0.97 0.99 1.04 0.93 1.03 1.08 0.90 0.83 0.86 0.95 

LSBA HPE 1.02 1.01 1.08 0.99 0.92 0.89 0.87 0.96 0.97 0.97 1.02 1.01 0.98 

VPE 1.65 1.62 1.52 1.42 1.40 1.30 1.38 1.54 1.66 1.77 1.80 1.84 1.58 

TRDA HPE 0.65 0.63 0.58 0.56 0.63 0.70 0.65 0.72 0.68 0.64 0.67 0.74 0.65 

VPE 1.39 1.29 1.21 1.28 1.34 1.31 1.32 1.27 1.35 1.35 1.48 1.50 1.34 

CRKA HPE 0.77 0.87 0.82 0.93 0.84 0.80 0.78 0.83 0.86 0.85 0.89 0.82 0.84 

VPE 1.32 1.21 1.17 1.14 0.95 1.08 1.09 1.01 1.01 1.27 1.42 1.35 1.17 

ZURA HPE 0.86 0.91 0.86 0.86 0.82 0.86 0.85 0.83 0.84 0.82 0.78 0.77 0.84 

VPE 1.00 0.96 0.98 1.01 0.96 0.97 0.93 0.96 0.94 0.97 1.03 1.04 0.98 

BRNA HPE 0.79 0.83 0.80 0.94 0.82 0.82 0.86 0.85 0.91 0.87 0.79 0.77 0.84 

VPE 1.08 1.00 1.09 1.15 1.25 1.25 1.19 1.20 1.13 1.20 1.22 1.22 1.17 

TLSA HPE 0.82 0.82 0.80 0.88 0.80 0.73 0.71 0.70 0.73 0.71 0.73 0.71 0.76 

VPE 0.97 0.97 1.00 0.99 0.93 0.93 0.91 0.95 1.00 0.91 0.97 0.97 0.96 

TROA HPE 1.15 1.06 1.00 0.98 1.06 1.13 1.12 1.14 1.05 1.01 1.04 1.21 1.08 

VPE 2.33 2.27 2.09 2.14 2.18 2.42 2.34 2.18 2.01 2.00 2.25 2.33 2.21 

SWAA HPE 1.05 1.16 1.08 1.22 1.02 1.08 1.06 1.07 1.10 1.15 1.09 1.11 1.10 

VPE 1.65 1.57 1.55 1.56 1.41 1.51 1.37 1.26 1.28 1.51 1.62 1.57 1.49 

ROMA HPE 0.79 0.78 0.74 0.82 0.68 0.67 0.64 0.67 0.70 0.65 0.61 0.65 0.70 

VPE 1.08 1.05 1.03 1.21 1.01 1.06 0.98 1.01 1.10 0.96 0.96 1.03 1.04 

ALBA HPE 0.62 0.62 0.60 0.63 0.58 0.63 0.67 0.71 0.72 0.70 0.68 0.61 0.65 

VPE 1.31 1.16 1.07 1.21 1.11 1.11 1.11 1.00 1.04 1.16 1.21 1.23 1.14 

GLGA HPE 0.64 0.60 0.60 0.68 0.73 0.73 0.76 0.86 0.85 0.81 0.85 0.78 0.74 

VPE 1.39 1.19 1.16 1.05 0.98 1.13 1.11 0.97 1.02 1.21 1.30 1.42 1.16 

GVLA HPE 0.59 0.58 0.58 0.58 0.57 0.65 0.63 0.70 0.67 0.64 0.63 0.64 0.62 

VPE 1.54 1.52 1.35 1.48 1.45 1.41 1.32 1.24 1.32 1.31 1.36 1.47 1.40 

WRSA HPE 1.00 1.05 0.97 1.07 0.94 0.93 1.01 0.98 1.01 0.93 0.84 0.84 0.96 

VPE 1.28 1.30 1.30 1.46 1.41 1.32 1.33 1.34 1.39 1.33 1.30 1.34 1.34 
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(95%) 

PRN 124 

CTNA HPE 1.03 1.04 1.01 1.18 1.42 1.17 0.80 0.80 0.88 0.80 0.80 0.85 0.98 

VPE 1.13 1.22 1.21 1.28 1.42 1.37 1.13 1.26 1.41 1.23 1.19 1.22 1.25 

MADA HPE 1.08 0.85 0.92 0.92 1.08 1.04 0.84 0.93 0.87 0.89 1.05 1.31 0.98 

VPE 1.70 1.47 1.52 1.39 1.58 1.56 1.31 1.62 1.63 1.39 1.43 1.65 1.52 

Table 3: Horizontal/Vertical Accuracy at RIMS-A sites for PRN124 (in meter) 

 

The accuracy information presented in tables above can be complemented with the histogram of HNSE 

and VNSE for all those RIMS-A sites listed in Table 1 during the full period reported. 

 

 

Figure 3: HNSE histogram on PRN120 (left) and PRN124 (right).18 RIMSA sites. 

 

 

Figure 4: VNSE histogram on PRN120 (left) and PRN124 (right). 18 RIMSA sites.  

 

The highest xNSE error for both GEOs originated from RIMS BRNA on the 31/10/2010, as PRN30 

measurements had a large error on that site due to local effects, and also for RIMS BRNA on the 

23/02/2011 as PRN7 measurements had a large error due to local effects too. See Figures below where 

RIMS BRNA histograms are depicted: 
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Figure 5: RIMS BRNA HNSE histogram on PRN120 (left) and PRN124 (right). 

 

 

Figure 6: RIMS BRNA VNSE histogram on PRN120 (left) and PRN124 (right).  

The ñpeakyò tail for HNSE error on both GEOs was caused by the behaviour of RIMS PDMA on the 

06/08/2010 and 12/08/2010.  

The following graphs show the VNSE and HNSE cumulative histograms for all those RIMS-A sites 

listed in Table 1 during the full period reported and excluding: 

a) Measurements from BRNA on 31/10/10 and 23/02/2011: false MIs detected those days due to 

local effects. 

b)  Measurements from PDMA on 06/08/2010 and 12/08/2010, which showed horizontal and 

vertical errors larger than 3 and 4 meters respectively, even though OS accuracy requirements 

(percentile 95) were met. 
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Figure 7: HNSE histogram on PRN120 (left) and PRN124 (right).18 RIMSA sites excluding BRNA & PDMA 

measurements on specific days. 

 

 

 

Figure 8: VNSE histogram on PRN120 (left) and PRN124 (right). 18 RIMSA sites excluding BRNA & PDMA 

measurements on specific days.  



 

 ESSP SAS  
Doc: ESSP-DRD-R256P 

Issue: 01-00 

Service Provision Yearly Report (April 2010-March 2011) 
Date: 03.06.2011 

Page 24 of 63 

 

 

3.2.3  Open Service Availability  

Open Service Availability is computed as the percentage of time in the month when the position error 

(computed in PA mode) is below the values established for the Open Service (3 meters for horizontal 

error and 4 meters for vertical error) over the total number of samples when a PA position is 

available. 

The following tables provide the values measured using PRN120 and PRN124 respectively. 
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MLGA 99.96 99.98 99.96 99.82 99.85 99.99 99.99 99.92 100.0 99.97 99.91 99.58 99.91% 

SDCA 100.0 100.0 99.97 99.99 99.99 99.99 99.98 100.0 99.99 100.0 99.99 99.93 99.98% 

PDMA 100.0 100.0 100.0 99.90 99.78 100.0 100.0 99.98 99.97 99.99 99.96 99.99 99.96% 

LSBA 100.0 99.96 99.97 99.98 99.99 100.0 99.99 99.96 99.98 99.95 99.94 99.90 99.97% 

TRDA 99.99 99.97 100.0 100.0 100.00 99.99 100.0 99.98 99.98 100.0 99.93 99.97 99.99% 

CRKA 99.99 99.99 99.98 100.0 99.97 99.94 100.0 99.84 99.99 99.96 99.99 99.96 99.97% 

ZURA 100.0 100.0 100.0 100.0 100.00 99.99 99.99 100.00 99.97 100.0 100.0 100.00 100.00% 

BRNA 99.99 99.98 100.00 100.00 100.00 99.99 99.99 99.99 99.98 100.0 100.0 100.00 99.99% 

TLSA 100.0 100.0 100.0 100.0 100.00 100.00 99.99 99.99 100.0 100.0 99.98 100.00 100.00% 

TROA 99.52 99.76 99.60 99.73 99.53 99.44 99.76 99.80 99.89 99.78 99.62 99.48 99.66% 

SWAA 99.97 99.98 99.98 100.0 99.98 100.0 99.99 99.96 99.96 99.73 100.0 99.97 99.96% 

ROMA 100.0 100.0 100.0 99.98 99.99 99.99 99.97 99.99 99.99 100.0 99.99 99.97 99.99% 

ALBA 100.0 100.0 100.0 100.0 100.00 100.0 100.0 100.0 99.99 100.0 99.99 100.00 100.00% 

GLGA 100.0 99.86 99.99 100.0 100.00 99.98 100.00 99.98 99.99 99.99 99.97 99.97 99.98% 

GVLA 100.0 100.0 100.0 99.99 100.00 100.0 99.97 99.99 99.99 100.0 99.99 100.00 99.99% 

WRSA 99.99 99.88 99.91 99.91 99.94 99.93 99.55 99.65 99.57 99.58 99.85 99.84 99.80% 

CTNA 100.0 99.99 99.98 99.89 99.65 99.87 99.91 99.93 99.95 99.99 99.98 99.95 99.92% 

MAD 99.43 99.95 99.69 99.51 99.43 99.54 99.85 99.84 99.92 99.91 99.87 99.48 99.70% 

Table 4: OS Availability at 18 RIMSA sites for PRN120 
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MLGA 99.96 99.98 99.97 99.79 99.86 99.99 99.95 99.93 100.0 99.98 99.94 99.56 99.91% 

SDCA 
100.0 100.0 99.98 99.99 99.98 99.99 99.98 99.99 99.97 99.99 99.99 99.93 99.98% 

PDMA 
100.0 100.0 100.0 99.89 99.85 99.99 100.0 99.97 99.97 99.99 99.96 99.99 99.97% 

LSBA 
100.0 99.96 99.97 99.98 99.98 99.99 99.99 99.96 99.98 99.95 99.94 99.89 99.97% 

TRDA 99.99 99.98 100.0 100.0 100.0 99.99 100.0 99.99 99.98 99.99 99.92 99.96 99.98% 
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CRKA 99.99 99.99 99.98 100.0 99.98 99.95 99.99 99.87 99.98 99.97 99.99 99.96 99.97% 

ZURA 100.0 100.0 100.0 100.0 100.0 99.99 100.0 99.99 99.98 99.99 100.0 100.00 100.00% 

BRNA 99.99 99.98 100.0 100.0 100.0 99.99 99.99 99.98 99.99 100.0 100.0 100.00 99.99% 

TLSA 100.0 100.0 100.0 99.99 100.0 100.0 99.99 99.99 100.0 100.0 99.98 100.00 100.00% 

TROA 99.49 99.78 99.63 99.75 99.63 99.39 99.73 99.80 99.90 99.76 99.62 99.47 99.66% 

SWAA 99.97 100.0 99.98 100.0 99.98 99.99 99.99 99.97 99.96 99.73 99.99 99.97 99.96% 

ROMA 100.0 100.0 100.0 99.98 99.99 99.99 99.98 100.0 100.0 100.0 99.99 99.97 99.99% 

ALBA 100.0 100.0 99.99 100.0 100.0 100.0 99.99 99.99 99.99 100.0 100.0 100.00 100.00% 

GLGA 99.99 99.87 99.99 100.0 100.0 99.98 99.99 99.97 99.98 100.0 99.97 99.96 99.97% 

GVLA 100.0 100.0 100.0 99.99 100.00 100.00 99.98 99.98 99.99 100.00 100.00 100.00 99.99% 

WRSA 99.99 99.90 99.88 99.93 99.92 99.93 99.54 99.67 99.60 99.57 99.86 99.82 99.80% 

CTNA 100.00 99.99 99.98 99.90 99.68 99.86 99.95 99.94 99.95 99.99 99.98 99.95 99.93% 

MAD 99.33 99.96 99.69 99.53 99.41 99.52 99.84 99.84 99.93 99.91 99.85 99.44 99.69% 

Table 5: OS Availability at 18 RIMSA sites for PRN120 

Monthly target values for horizontal and vertical accuracy (percentile 95 below 4 and 3 meters 

respectively) and OS Availability (above 99%) are fully met in the selected eighteen RIMS A sites (see 

sections 3.2.2 and 3.2.3).  

 

3.3 Non Precision Approach (NPA)  

3.3.1  NPA availability ð Yearly performance  

The NPA Availability is computed as the percentage of samples in which the Horizontal Protection 

Level (HPL) is below the alert limits identified by SARPS for this operation (HAL: 556m, VAL: N/A), 

computed over the total period.  

The following figures provide NPA availability for the reported period, for combined GEO: 
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Figure 9: NPA Availability for GEO combined 120 &124. Period from 01/04/10 to 31/03/11. 

 

 

Figure 10: NPA Availability compliance area for combined GEO 120 &124. Period from 01/04/10 to 31/03/11. 
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3.3.2  NPA Availability ð Best performance measured (over a day) 

In the area covered by (Lat: [20, 70], Lon [-40, 40]), the NPA availability has been greater than 99% 

during 349 days. The 11
th
 May 2010 has been taken as an example. 

 

Figure 11: One of the best days for NPA Availability for combined GEO 120 &124. 

3.3.3  NPA Availability ð Worst performance measured (over a day) 

The worst day of NPA availability for GEO combined 120 & 124 was the 24/08/2010. The NPA 

availability coverage inside the area settled by (Lat [20, 70], Lon [-40, 40]) reached 91.70%. 

During that day there was a NANU on GPS PRN14, along with a lack of GPS monitoring on GPS 

PRN 08 and PRN 10 at around 05:00 UTC. Both issues impacted the Southwest ECAC area. 
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Figure 12: Worst NPA Availability day in the period for combined GEO 120 &124. 

3.3.4  NPA Integrity 

NPA integrity is reported as the maximum value of the Safety Index each day computed at RIMS A 

sites (see 3.4.6 to see the list of RIMSA sites). The Safety index is defined as the relation between 

xPE/xPL (assuming NPA algorithms to compute xPE and xPL). A case of ratio xPE/xPL being over 1 

indicates that a Misleading Information situation has occurred. 

NPA integrity reporting started on the 1
st
 of October 2010. No NPA integrity event has been found 

since that date. 

 

3.3.5  NPA Continuity  ð Yearly performance 

The NPA Continuity Risk is computed by dividing the total number of single continuity events by the 

number of NPA valid and available epochs (a single continuity event occurs if the system is available 

and at least one second of the following hour the system becomes unavailable).  

The following figure shows NPA continuity for the reported period, for combined GEO: 
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Figure 13: NPA Continuity for combined GEO 120&124. Period from 01/04/10 to 31/03/11. 

 

3.3.6  NPA Continuity - Best performance measured (over a day) 

There have been 114 days during the period for which the coverage for NPA continuity (value 5e-04) 

has been greater than 99% for the area settled by Lat [20, 70], Lon [-40, 40].  

 

Figure 14: One of the best days for NPA Continuity for combined GEO 120 &124 
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3.3.7  NPA Continuity  ð Worst performance measured (over a day)  

There have been 4 days in which the coverage for NPA continuity (value 5e-04) for the ECAC area 

settled by Lat: [20, 70], Lon [-40, 30], has been zero: 21
st
 and 22

nd
 of April 2010, 16

th
 July 2010 and 1

st
 

of February 2011. The following graph shows this last day: 

 

Figure 15: Worst day for NPA Continuity for combined GEO 120 &124 

3.3.8  Main underperformance issues  

Below, the causes for performance degradation corresponding to the worst days of the reporting period 

(mentioned in the previous section) are summarized: 

¶ On the 16
th
 of July 2010, NPA performances were degraded over the whole Service area for 

GEO 124 due to a SIS outage. NLES SCZ failed while the backup NLES TOR was under a 

maintenance activity. SIS on GEO 124 was not able to be recovered until the next day. There 

was also an outage on GEO 120 due to a NLES switch. 

¶ On the 21
st
 and 22

nd
 of April 2010, there were two periods of network isolation of MCC TOR 

lasting about 4 minutes, which caused the loss of all its assets (CCF, CPF, NLES and RIMS).  

¶ On the 1
st
 of February 2011, there was a major EWAN failure at MCC TOR (For details on this 

event please refer to section 3.4.12).  

 

3.4 APproach with Vertical guidance  (APV-1)  

3.4.1  APV-I availability ð Yearly performance  

APV-I Availability is reported as the percentage of epochs in the period in which the Protection 

Levels (both HPL and VPL) are below the alert limits for this service (HAL=40m, VAL=50m), over the 

total number of SBAS messages in the period.  

The next figure shows the APV-1 Availability maps for combined GEO (120 and 124) in the reported 

period. 



 

 ESSP SAS  
Doc: ESSP-DRD-R256P 

Issue: 01-00 

Service Provision Yearly Report (April 2010-March 2011) 
Date: 03.06.2011 

Page 31 of 63 

 

 

 

 

Figure 16: APV-1 yearly Availability on combined GEO (PRN 120&124). Period from 01/04/10 to 31/03/11  

The following figure shows the yearly APV-1 99% Availability map. The reference map coverage 

has been 96.67%. 

 

Figure 17: APV-I yearly 99% availability compliance area for combined GEO 120&124. Period from 01/04/10 to 

31/03/11  
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3.4.2  APV-1 Availability ð Reference Map 

The following figure provides the map of the service area as agreed between EC and ESSP (the same 

map is used for PRN 120 & 124). The area marked as yellow, represents the area for which 99% APV-

1 availability and 5e-04 continuity figures should be achieved. 

 

 

Figure 18: Reference map for APV-1 Availability & Continuity 

 

3.4.3  APV-1 Availability ð Achievement against target   

The following figure shows the percentage of the reference map for which the APV-1 availability 99% 

figure was achieved for each day of the reported period.  
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Figure 19: Coverage of the 99% APV1 Availability wrt Reference Area over the Year ï Combined GEO 

As it is shown in previous figure, the date with a lower compliance area for APV-I Availability is 

February 1
st 

2011, which was only 22.5% due to an important EWAN failure (please refer to section 

3.4.12 for details).  

The following figure shows the 99% APV1 availability histogram for the number of days in the period 

versus the different percentages of compliance with respect to the reference map. 

 

Figure 20: 99% APV1 Availability histogram for combined GEO. 

During 224 days (more than 62% of the days) the area in the reference map which reached the target 

99% APV-1 availability was greater than 95%. 

3.4.4  APV-1 Availability ð Best performance measured (over a day)  

There have been 124 days on which more than 99% of the Reference Map reached a 99% APV1 

Availability value. 28/03/2011 has been taken as an example. 
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Figure 21: One of the best days for APV-I Availability. 

 

3.4.5  APV-1 Availability ð Worst performance measured (over a day)  

The worst day for APV1 Availability was 01/02/2011. On that day, only 22.5% of the reference area 

(Figure 18) had APV-I availability greater than 99%. 

 

Figure 22: Worst day for APV-I Availability. 
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3.4.6  APV-1 Integrity events  

The receiver network used to report APV-1 integrity events corresponds to a subset of RIMS 

belonging to the EGNOS system. In addition to those already mentioned in Table 1, the following 

RIMS are used to monitor integrity together with the ESSP independent network
2
. 

ID  Location name Country  

KIR Kirkeness Finland 

LAP Lapperanta Finland 

EGI Egistadir Iceland 

SOF Sofia Bulgaria 

Table 6: RIMS-A used to measure APV-1 Integrity (together with the measurements from RIMS in Table 1). 

 

No integrity event has been reported either in the above mentioned RIMS-A or in the ESSP 

independent network. 

Only two false MIs have been detected: 

¶ False MI on BRNA on the 31/10/2010 (PRN30 measurements had a large error on that site due 

to local effects). 

¶ False MI on BRNA on the 23/02/11 (PRN7 measurements had a large error on that site due to 

local effects). 

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

Index) when accumulating measurements from RIMS A sites (those in Table 1 and Table 6) for each 

day of the period 01/04/2010 to 31/03/2011.  

 

  

Figure 23: PRN120 horizontal (left) and vertical (right) safety index histogram. 

                                                 
2 The ESSP independent monitoring network is based on 6 independent stations (8 receivers) spread over Europe: Torrejon (Spain), 

Toulouse (France), Grasse (France), Fucino (Italy), Bergen (Norway) and Burum (Netherlands). 
















































