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1 THE WORD OF THE PRESIDENT 

This first yearly review of the EGNOS Service Provision is a good opportunity for ESSP to look 

back to what ESSP and all contributors have achieved to what is today the first European 

Satellite navigation service in operation in Europe. 

One year ago, 1 April 2009, was a milestone for EGNOS, and more in particular for ESSP. This 

was the day from which on the result of the work of many became tangible: the transition of the 

EGNOS Service Provision and Operations from the ESSP EEIG organisation to the new ESSP 

SAS. Thanks to the approach to maintain as many as possible of the teams (ESSP and 

subcontractors) in place, a seamless transition was achieved. 

The ESSP SAS Company, legally created in September 2008, and still in ramp up phase (staffing 

wise) started the execution of the EGNOS Signal Continuity Provision Contract with the EC. 

During this six months period (April 2009 ï September 2009) EC and ESSP completed the 

ñhand overò of the EGNOS system end of the EGNOS program from the ESA ARTES 9 program 

to the European Commission GNSS Program. While maintaining the EGNOS Signal operations 

(qualified under the ARTES 9 program), ESSP SAS prepared, together with the EC, the EGNOS 

Service Provision period, which was started on 1 October 2009. On that date the EC formally 

declared the EGNOS Open Service available. By that time ESSP organisation had been fine 

tuned, and the final staffing phase was entered. 

The second period from this last year (1 October 2009 ï 31 March 2010) was the first ever 

period of formal EGNOS Service Provision to the EGNOS Service area within Europe: the Open 

Service. The Service Performance monitoring and reporting was stabilized. This first Yearly 

Service Provision Report provides an overview of those performances. The whole ESSP team, 

together with the European Commission and all other partners may be proud on the level of 

performances achieved. 

In parallel the key activities for preparation of Safety of Life service provision continued: 

¶ Certification of the ESSP as a Navigation Service Provider under the SES regulation 

¶ Preparation of the ñEC Declaration of Verificationò of the EGNOS system introduction 

in the European Air Traffic Management Environment 

¶ Preparation of the technical, operational and user support activities to ensure a safe 

and seamless transition from the Open Service to the Safety of Life Service. 

Those activities added two other dimensions to the interfaces of ESSP: 

¶ The close interaction and cooperation with the French National Supervisory Authority 

(NSA) and with the European NSA Committee and associated teams set up by the 

French NSA in order to be capable to face the challenges (for the Authorities) of this 

ñCertification and Interoperability verificationò program. Again this is a ñfirst ever 

doneò: the introduction in the Single European Sky framework environment of a ñPan-

European navigation serviceò. 

¶ The deeper development of the EGNOS Service User Interface within the ESSP. 

Information and Communication channels are being defined towards the European 

Aviation Community, the Air Navigation Service Providers, the Aircraft operators as 

well as the GPS/EGNOS aircraft system manufacturers. 
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This team work (NSA-EC-ESSP) will result in a ñCertification of ESSP as a ñNavigation Service 

Providerò by mid July 2010 and in a ñDeclaration of EGNOS Safety of Life Serviceò by latest 

November 2010. 

This declaration will enable the aviation community to publish flight approaches with vertical 

guidance (APV), the first ones being expected before end of 2010 in several European countries. 

So, ñEGNOS is there, use itò! 

 

         

         Dirk Werquin 

         President of ESSP 
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2 EXECUTIVE SUMMARY  

2.1 EGNOS Performances Summary  

The ESSP and EC have implemented several Key Performance Indicators (KPI) for the 

measurement of the EGNOS performances, as well as ESSP management performances.  

The performances presented as well as the reference service area has been established for the 

current EGNOS version v2.2-ext. The Required Navigation Performances (Availability, 

Continuity, Integrity and Accuracy) are all compliant with the ICAO-SARPS Signal-in-space 

performance requirements, except for continuity for which the value of probability of 

discontinuity has been increased up to 5*10
-4

 for APV-1 operation (against 1-8*10
-6 

in SARPS). 

This limitation on the current EGNOS performances has however no impact on the service 

usage. Yet, it must be taken into account by the ANSPs in the specific Application Safety Cases, 

On the other hand, the accuracy target value have been improved to below 3 meters for 

horizontal and 4 meters for vertical accuracy (while SARPS recommends 16 and 20 meters 

respectively for APV1 operation), which is in line with the accuracy requirements for the 

potential provision of LPV approaches down to 200 feet minima. 

Regarding the Required Navigation Performances (RNP), during this yearly period the main 

highlights are presented here below. The service performances measured are well in line with the 

expectation based on the Key Performance Indicator plan and industrial qualification results. In 

accordance to ESSP normal procedures, the underperformances found have been investigated to 

identify the source, the impact on the Service and the mitigations for the improvement. 

 

Signal In Space (SIS) Availability:  

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

operational) was 100% , except in July 2009 (99.99%). 

Open Service (OS):  

¶  The Horizontal and Vertical Accuracy was monitored at 19 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 period from April 2009 to March 2010 has been below 3 

and 4 meters respectively. The only exceptions were found at Kirkenes (Norway) and 

Tromsoe (Norway). 

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

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

month of the period April 09-March 10 and for monitored sites. The only exceptions 

were found at Kirkenes (Norway) and Tromsoe (Norway) sites on the month of October 

2009 and February 2010.  

Non Precision Approach (NPA):  

¶ The NPA Availability : The value for NPA Availability (percentage of time in the 

month in which HPLNPA< Alarm Limit NPA) has always been above 99% for each 

month of the period April 09-March 10 and for the measured sites. 
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 Approaches with Vertical guidance (APV-1): 

¶ The APV-1 Availability : reported as the percentage of epochs in a period which the 

Protection Level (both horizontal and vertical) are below the Alert Limits for this 

service, over the total number of SBAS messages in the period. APV-I availability is 

reported in form of maps which settles the area for which the 99% APV-1 availability 

should be reached. During the reported period, the APV-I Availability requirement has 

been met over the 98.6% of the Service area for both operational GEOs. 

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

safety confidence. One Misleading Information (MI) event was detected on the 26
th
 

June 2009 in a receiver located at Bergen. The incident has been analyzed, reported and 

measures have been taken.  

¶ The APV-1 Continuity :  reported as the number of single continuity events in a time-

sliding window of 15 seconds along a period over the total number of SBAS messages 

in the period. APV-I continuity is reported using maps sharing the area for which 5e-04 

value for APV-1 continuity reached. During the reported period, the APV-I Continuity 

Risk requirement has been met over the 80.94% for GEO 120 and over the 81.86% for 

GEO 124 versus the 5e-04 area.  

 

2.2 EGNOS Service Provider Highlights  

Certification process 

The ESSP aims at providing the air navigation services based on EGNOS. Yet, in order to use 

EGNOS as a mean of air navigation in the Single European Sky (SES), ESSP shall as a 

prerequisite be certified as an air navigation service provider. Such a certification is acquired in 

accordance to the related European regulation (EC)2096/2005 laying down the common 

requirements for the provision of air navigation services.  

Besides, in accordance to the EC regulation (EC)1315/2007
1
, the ESSP shall demonstrate that 

introducing EGNOS within the European Air Traffic Management Network (EATMN) will not 

reduce the safety of this network. In practice, ESSP shall submit a safety argument for review to 

the National Supervisory Authorities (NSA). The introduction of EGNOS within the EATMN is 

called ñChange 0ò.  

Finally, before introducing EGNOS, the ESSP shall deliver to the same authorities the 

documents demonstrating compliance to the interoperability requirements specified in EC 

regulation (EC)552/2004.  

To facilitate the Certification, a group of European National Supervisory Authorities has been 

created under leadership of the French DGAC (Direction G®n®rale de lôAviation Civile) with the 

aim to  

(i) certify ESSP as an air navigation service provider,  

(ii)  review the safety argument and,  

                                                 
1 referring to (EC) 2096/2005 
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(iii)  verify the compliance of the system to the interoperability requirements.  

For this purpose, the aforementioned group has been organized in two subgroups of experts 

coordinated by a Committee chaired by the French DGAC. The latter will also be the authority 

that will declare the ESSP certified as an air navigation service provider, based on the 

conclusions of the two subgroups.  

Each subgroup deals with specific aspects of the regulation: the ñCertification Teamò (CT) 

deals with the air navigation services aspects (EC) 2096/2005 while the ñSafety Case & 

Interoperability Assessment Teamò (SCIAT) deals with the safety argument and the 

interoperability aspects (EC) 552/2004. 

 

Service Introduction and Development 

A specific project team has been established for the preparation and the introduction of the 

EGNOS Safety of Life (SoL) services till the final declaration of the SoL service to the users. 

The ESSP has initiated a set of key activities to coordinate the establishment of service 

agreements with ANSPs in order to define the required working arrangements and coordination 

activities required for the provision of EGNOS based services as required by the Single 

European Sky regulation. 

The Euronotam tool designed by Eurocontrol is expected from EC in the course of June. This 

tool will allow the ESSP to generate NOTAM proposals to be sent to the corresponding 

Aeronautical Information Service (AIS) provider through the International NOTAM offices 

(NOFs) for the provision of NOTAMs for EGNOS 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 (EBAA) or tasks forces 

(EUROCONTROL RATF), via appropriate collaboration in FP7 projects (GIANT-2, 

ACCEPTA, HEDGE) and via participation to GNSS or ATC events (ATC Global, Munich 

Satellite Summit, EBACE, AERO Friedrichshafen, Toulouse Space Showé). 

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

helpdesk and the new EGNOS User Support web-site where performance data and reports are 

available to the users community.  

 

Operations  Management  

Continuity of EGNOS Operations has been successfully ensured since April 1
st
, 2009.  This is 

considered as a major ESSP achievement during Year 1 of post-ARTES9 EGNOS Operations, 

considering that all activities contributing to EGNOS Operations were managed concurrently 

with, in particular, the completion of the ESSP staffing, the closure of the actions inherited 

from the ESA program, the set-up of EGNOS Change Management Process with EC and ESA, 

the support to ESSP Certification as ANSP, the technical support to the SoL migration project 

and the TWAN migration to the MPLS
2
 technology in October 2009. 

 

                                                 
2 Multiprotocol Label Switching 
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Product Assurance, Safety, Security & Quality Management  

The past year was mainly characterised by the following topics: 

1. Transfer and adjustment of the ESSP-EEIG legacy Quality & Safety Management 

systems to the new company organisation. Audits were performed by Bureau Veritas 

confirmed that the transfer was successful. 

2. The progressive ramp-up of the ESSP-NSA (National Supervisory Authorities) liaison 

process necessary within the Single Sky Regulatory framework of certification. 

3. Within the safety management system: 

¶ Consolidation of the Safety Incident Management Process to put it in line with 

the contractual arrangements and French legislation. 

¶ Consolidation of the ñChange 0ò Safety Case composed of the EGNOS 

introduction within EATMN safety argument, the Safety Case A and the Safety 

Case B. 

4. The definition and implementation of an Information Security Management System to 

comply with the Single Sky Regulation and based on ISO-27001 requirements. 

5. The definition and implementation of a Business Continuity Plan, an advanced 

Contingency Plan, to face the Influenza of 2009, which was required by the French 

Government. 
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3 SERVICE PERFORMANCES  

3.1 SiS Availability  

3.1.1  PRN Availability  

This section presents the yearly performance of the SIS availability. It provides the yearly 

average performances for the SIS Operation (OP) and per PRN (120 and 124). It also provides 

the yearly trend based on the monthly data.   

The PRN126 used for the SIS Test platform is not provided in this report. 

Over last year, the reception percentage of an SBAS message was the following: 

¶ PRN120 (EGNOS OP): 99.78% 

¶ PRN124 (EGNOS OP): 99.51% 

¶ EGNOS OP (at least one SIS): 99.999% 

 

 

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

This section presents the trends on the number of interruptions, on the SIS but also per PRN.   

 

 

Figure 2: Number of SIS interruptions 

 

 

Figure 3: Number of interruptions on PRN120 (>5minutes) 
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Figure 4: Number of SIS interruptions on PRN124 (>5minutes)  

 

3.1.3  Main observations  

Main events having led to an underperformance of SIS availability are the following:   

¶ Simultaneous NLES switches on PRN120 and PRN124 due to a network issue 

combined with a mono CPF situation led to a common SIS outage of around 3 min, 

which explains why the OP SIS availability is not 100% in July 2009. 

¶ PRN124 SIS availability decrease in October 2009 is due to an ARTEMIS payload 

failure which caused an interruption of the SIS of around 2.3% of the month.  

¶ PRN120 SIS availability decrease in December 2009 is due to a NLES failure induced 

by a failure on the GEO Inmarsat AOR-E on the 11/12/2009 and to a SIS interruption 

followed by an operator deviation (6 hours to restore the SIS) on the 22/12/2009.   

¶ PRN124 SIS availability decrease in February 2010 is mainly due to an ARTEMIS 

payload failure which caused and interruption of the SIS of around 1.95%.  
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3.2 Open Service (OS)  

3.2.1  RIMS monitoring network 

Next map shows the location of the deployed RIMS: 

 

Figure 5 ï RIMS locations 

The reference zone for the provision of the Opens Service is detailed in [RD 1]. 

The receiver network used in this document to report on the EGNOS performances corresponds 

to a subset of RIMS belonging to EGNOS system.  

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 

LAP Lappeenranta Finland KIR Kirkenes Norway 

SWA Swanwick United Kingdom GVL Gävle Sweden 

SDC S. de Compostela Spain CTN Catania Italy 

PDM Palma de Mallorca Spain    

Table 1: List of RIMS sites whose performances are reported. 
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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 monitored sites when applying EGNOS 

messages. The HNSE requirement is measured only when there is a valid Precision Approach 

position solution (i.e when it has been possible to obtain a PA navigation position and its 

corresponding PL).  

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

System Error (VNSE) over a day, at the monitored sites when applying EGNOS messages. The 

VNSE requirement is measured only when there is a valid Precision Approach position 

solution (i.e when it has been possible to obtain a PA position and its corresponding PL). 

Accuracy 

a
p

r-
0
9
 

m
a
y
-

0
9
 

ju
n

-0
9
 

ju
l-

0
9
 

a
u

g
-0

9
 

s
e
p

-0
9
 

o
c

t-
0
9
 

n
o

v
-0

9
 

d
e
c
-0

9
 

ja
n

-1
0
 

fe
b

-1
0
 

m
a
r-

1
0
 

M
e

a
n

  

(95%) 

PRN 120 
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VPE 0,98 1,04 1,16 1,17 1,21 1,04 1,02 1,05 1,11 1,01 1,07 1,04 1,08 

SDCA HPE 1,02 1,12 1,09 1,18 1,17 1,04 1,04 1,08 1,08 1,05 1,11 1,11 1,09 

VPE 0,96 1,05 1,03 1,04 1,07 1,10 1,17 1,03 1,04 1,06 0,99 1,06 1,05 

PDMA HPE 0,77 0,78 0,76 0,82 0,87 0,78 0,78 0,81 0,77 0,73 0,79 0,79 0,79 

VPE 0,79 0,88 0,94 1,04 1,02 0,96 1,02 0,96 0,98 0,85 0,93 0,96 0,95 

LSBA HPE 0,95 1,00 1,01 1,04 1,04 0,98 1,04 1,11 1,05 1,02 1,15 1,19 1,05 

VPE 1,62 1,65 1,72 1,78 1,67 1,57 1,69 1,65 1,62 1,59 1,72 1,75 1,67 

TRDA HPE 0,57 0,60 0,64 0,66 0,61 0,66 0,74 0,71 0,86 0,74 0,67 0,64 0,67 

VPE 1,54 1,40 1,29 1,41 1,51 1,68 1,75 1,53 1,67 1,70 1,74 1,62 1,57 

CRKA HPE 0,87 0,88 0,95 0,97 0,99 0,90 0,93 0,94 0,92 0,87 1,05 0,88 0,93 

VPE 1,31 1,28 1,27 1,29 1,41 1,32 1,41 1,23 1,20 1,31 1,45 1,30 1,32 

ZURA HPE 0,93 0,93 0,91 1,00 1,02 1,02 1,04 1,04 1,05 0,86 0,97 0,95 0,98 

VPE 1,01 1,13 1,07 1,15 1,17 1,06 1,08 0,99 0,98 0,91 1,07 1,06 1,06 

BRNA HPE 0,82 0,81 0,78 0,83 0,85 0,90 1,05 0,99 1,00 0,86 0,92 0,92 0,89 

VPE 1,04 1,07 1,02 1,06 1,05 1,10 1,16 1,13 1,08 1,06 1,23 1,20 1,10 

TLSA HPE 0,85 0,92 0,86 0,93 0,81 0,89 0,91 0,91 0,89 0,79 0,89 0,88 0,88 

VPE 1,03 1,09 1,11 1,08 1,05 0,96 1,04 0,94 0,97 0,90 0,96 0,95 1,01 

TROA HPE 0,83 0,88 1,04 1,04 0,94 1,02 1,07 1,03 1,03 0,99 1,19 1,35 1,03 

VPE 2,52 2,47 2,56 2,38 2,25 2,58 2,91 2,61 2,62 2,56 2,66 2,66 2,56 

LAPA HPE 0,80 0,76 0,87 0,86 0,77 0,87 0,97 0,97 1,04 0,90 0,90 0,90 0,89 

VPE 1,76 1,72 1,75 1,78 1,76 1,98 2,02 1,91 1,84 1,84 1,95 1,78 1,84 

SWAA HPE 1,21 1,31 1,28 1,35 1,35 1,28 1,30 1,28 1,22 1,14 1,23 1,17 1,26 

VPE 1,72 1,91 1,86 1,71 1,77 1,59 1,59 1,38 1,39 1,53 1,78 1,74 1,66 

ROMA HPE 0,77 0,82 0,78 0,81 0,85 0,82 0,86 0,88 0,81 0,69 0,78 0,78 0,80 

VPE 1,03 1,05 1,11 1,16 1,20 1,10 1,30 1,20 1,18 1,05 1,18 1,15 1,14 

ALBA HPE 0,55 0,51 0,57 0,59 0,62 0,66 0,77 0,70 0,81 0,75 0,74 0,68 0,66 

VPE 1,42 1,31 1,17 1,23 1,24 1,33 1,26 1,16 1,20 1,30 1,50 1,42 1,29 

GLGA HPE 0,70 0,66 0,72 0,73 0,77 0,78 0,89 0,83 0,92 0,83 0,81 0,77 0,78 

VPE 1,37 1,30 1,32 1,22 1,28 1,48 1,46 1,26 1,32 1,48 1,58 1,42 1,37 

KIRA HPE 0,87 0,83 1,09 1,05 0,92 0,92 1,00 0,95 1,00 0,99 1,14 1,10 0,99 

VPE 2,18 2,19 2,33 2,27 2,16 2,13 2,49 2,31 2,34 2,30 2,40 2,23 2,28 

GVLA HPE 0,56 0,53 0,61 0,64 0,63 0,65 0,76 0,71 0,85 0,73 0,68 0,66 0,67 

VPE 1,64 1,52 1,45 1,61 1,64 1,78 1,70 1,53 1,54 1,63 1,75 1,63 1,62 

WRSA HPE 1,08 1,10 1,06 1,09 1,05 1,17 1,30 1,12 1,15 0,98 1,04 1,06 1,10 
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(95%) 

PRN 120 

VPE 1,32 1,33 1,40 1,52 1,35 1,39 1,40 1,34 1,32 1,34 1,50 1,39 1,38 

CTNA HPE 0,96 0,94 0,96 0,99 1,01 1,07 1,07 1,06 1,09 0,98 1,05 1,05 1,02 

VPE 1,16 1,08 1,10 1,16 1,08 1,25 1,50 1,36 1,32 1,22 1,30 1,25 1,23 

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

PRN 124 
MLGA HPE 0,87 0,85 0,84 0,89 0,89 0,84 0,87 0,92 1,01 0,94 0,99 1,02 0,91 

VPE 0,98 1,04 1,16 1,16 1,20 1,04 1,03 1,05 1,11 1,00 1,08 1,04 1,07 

SDCA HPE 1,03 1,12 1,08 1,18 1,16 1,04 1,04 1,08 1,08 1,05 1,12 1,12 1,09 

VPE 0,96 1,05 1,03 1,03 1,07 1,10 1,17 1,03 1,05 1,06 1,00 1,06 1,05 

PDMA HPE 0,77 0,79 0,76 0,82 0,86 0,78 0,78 0,81 0,77 0,74 0,79 0,80 0,79 

VPE 0,79 0,88 0,94 1,04 1,02 0,95 1,02 0,96 0,99 0,86 0,93 0,96 0,95 

LSBA HPE 0,96 1,00 1,01 1,03 1,04 0,97 1,04 1,11 1,04 1,02 1,15 1,19 1,05 

VPE 1,61 1,65 1,72 1,77 1,66 1,57 1,69 1,66 1,61 1,59 1,73 1,75 1,67 

TRDA HPE 0,57 0,60 0,64 0,66 0,61 0,66 0,74 0,70 0,86 0,73 0,67 0,64 0,67 

VPE 1,52 1,40 1,28 1,41 1,52 1,67 1,75 1,52 1,66 1,70 1,74 1,61 1,57 

CRKA HPE 0,87 0,89 0,95 0,97 0,99 0,90 0,93 0,94 0,93 0,88 1,06 0,88 0,93 

VPE 1,31 1,29 1,26 1,30 1,40 1,31 1,41 1,23 1,20 1,31 1,46 1,31 1,31 

ZURA HPE 0,93 0,94 0,90 1,00 1,02 1,02 1,04 1,04 1,06 0,86 0,97 0,96 0,98 

VPE 0,99 1,13 1,07 1,14 1,17 1,06 1,09 0,99 0,98 0,91 1,07 1,06 1,05 

BRNA HPE 0,83 0,80 0,78 0,83 0,84 0,90 1,05 0,99 1,00 0,86 0,91 0,93 0,89 

VPE 1,03 1,07 1,02 1,06 1,05 1,09 1,16 1,12 1,08 1,06 1,23 1,20 1,10 

TLSA HPE 0,85 0,92 0,86 0,93 0,80 0,89 0,91 0,91 0,89 0,79 0,89 0,89 0,88 

VPE 1,02 1,09 1,11 1,08 1,04 0,95 1,04 0,93 0,98 0,90 0,96 0,95 1,00 

TROA HPE 0,83 0,88 1,04 1,05 0,94 1,02 1,08 1,03 1,03 0,99 1,18 1,35 1,03 

VPE 2,51 2,46 2,55 2,40 2,26 2,58 2,92 2,61 2,62 2,55 2,66 2,65 2,56 

LAPA HPE 0,82 0,74 0,86 0,85 0,77 0,87 0,98 0,96 1,04 0,90 0,91 0,90 0,88 

VPE 1,75 1,71 1,74 1,79 1,75 1,98 2,02 1,91 1,84 1,83 1,96 1,78 1,84 

SWAA HPE 1,21 1,32 1,28 1,35 1,35 1,28 1,30 1,28 1,23 1,15 1,24 1,18 1,26 

VPE 1,72 1,91 1,86 1,72 1,76 1,59 1,58 1,38 1,39 1,53 1,79 1,74 1,66 

ROMA HPE 0,77 0,82 0,78 0,81 0,85 0,81 0,86 0,88 0,82 0,69 0,78 0,78 0,80 

VPE 1,03 1,05 1,11 1,16 1,20 1,10 1,30 1,19 1,18 1,05 1,18 1,15 1,14 

ALBA HPE 0,55 0,51 0,57 0,59 0,62 0,66 0,77 0,69 0,81 0,75 0,74 0,68 0,66 

VPE 1,41 1,31 1,17 1,22 1,24 1,33 1,26 1,16 1,18 1,30 1,49 1,42 1,29 

GLGA HPE 0,70 0,66 0,72 0,73 0,77 0,78 0,89 0,82 0,92 0,83 0,81 0,77 0,78 

VPE 1,37 1,30 1,32 1,22 1,27 1,48 1,46 1,25 1,31 1,48 1,58 1,42 1,37 

KIRA HPE 0,87 0,83 1,10 1,06 0,92 0,93 1,01 0,95 0,98 0,99 1,15 1,09 0,99 

VPE 2,17 2,18 2,34 2,29 2,19 2,12 2,53 2,31 2,32 2,30 2,41 2,22 2,28 

GVLA HPE 0,56 0,53 0,61 0,64 0,63 0,66 0,76 0,71 0,85 0,73 0,69 0,66 0,67 

VPE 1,63 1,51 1,45 1,61 1,64 1,78 1,69 1,53 1,53 1,63 1,75 1,62 1,61 

WRSA HPE 1,10 1,08 1,05 1,09 1,06 1,17 1,29 1,12 1,16 0,98 1,04 1,06 1,10 

VPE 1,32 1,31 1,39 1,52 1,34 1,39 1,41 1,33 1,31 1,33 1,50 1,39 1,38 

CTNA HPE 0,97 0,95 0,97 0,99 1,00 1,07 1,07 1,06 1,09 0,98 1,06 1,05 1,02 

VPE 1,17 1,08 1,09 1,16 1,08 1,24 1,50 1,34 1,31 1,21 1,30 1,25 1,23 

Table 3: Horizontal/Vertical Accuracy at RIMS-A sites for PRN124 (in meter) 
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The accuracy information presented in tables above can be complemented with the histogram 

of HNSE and VNSE for all those RIMS-A sites during the full period reported.  

  

Figure 6: HNSE histogram on PRN120 (left) and PRN124 (right) 

 

 

Figure 7: VNSE histogram on PRN120 (left) and PRN124 (right)  

 




















































































