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EXECUTIVE SUMMARY

This report presents the EGNOS sersigerformance durindanuary 2019The report contains global results for the
reported period, including maps and tables with the performance observed at different locations inugingope
GEO-combined valuefor PRN13 1 PRN136. A list of the stationsnalysedn this report, includingheir location

can be found iAppendix A Additional and more detailed information about EGNOS performance can be found at
the EGNOS User Suppostebsite fittps://egnosisersupport.essigas.el

Safety of Life Service (Sol)

The results corresponding to ARNAnNd LPV200 Availability and Cotinuity for this monthhave beemgood in terms
of service area coverage.

The percentadeof SoL SDD service arefRD-2] covered by APW and LPV200Availability (99%) performance
map is97.8%% for APV-l and 9.40% for LPV200. The value achieved foortinuity (5x10%/15s)is 99.88% for
APV-l and 9.6®% for LPV200.

The AP\Al and LPV200performance all airports withapproach operations based on the ARY LPV200service
levek presentednavailability above99%andcontinuity risk lower than 5-1t15s

The Horizontal and Vertical Safety Indexes remained bel@% for both AP\ and LPV200 service levels for all
the analyzed sites, what represents a good integrity margin.

NPA Availability above99% is deliveredin the whole NPA service area (limited by the boundaries defined by
MT27).

Open Service

The monitored stations presented an Open Service Availability higher than 99% for this month (aofltherat
equal or close t@00%).

The horizontabnd verticalaccuracy results for all the sites remained bel@wndeters (95%) and 2meters (95%)
respectivelywhich represents a very good level of accuracy.

EDAS Service
In terms of availability, the observed performance fothe EDAS services has fulfilled the targfRD-3].

Regarding the EDAS Services latency, the observed delays (for thEmmeadervices) were alsoetter thanthe
committed performandd&D-3].

EGNOS Time Service

The EGNOS Time Service was available during more than 99% of the time for eatiridayanuary 201%xcept
onthe 16" of January with 94.99%.

The offset between the EGNOS Network Time and the GPS time remained &elamoseconds over the three
previous monthsGctoberto Decembe018.

! The coverage percentages presented represent the ratio of arezppliyrg the mapping projection, there may be a difference
compared to the actual geographical area
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1 EGNOS SIS AVAILABILY

In this documentEGNOS SIS Availabilityis defined as the percentage of time in the month during which at
one geostationary satellite broadcasts EGNOS messages.

In addition to the B availability for PRN12&nd PRN136the following values aralso reported
1 percentage of time in the month during which at least one geostationary satellite broadcasts EGNOS

messagesPRN123or PRN136;

1 percentage of time in the month during whioperationalgeostationary satellites broadcast EGNOS
messges

EGNOS SIS monitoring fo¥anuary 2019reports the following reception percentage of an SBAS message:

1 PRN123Availability: 99.%9%

1 PRN136Availability: 99.9%

1 SIST PRN136or PRN123 100%

1 SIS PRN136andPRN123 99.9%

The following figure presents the availability of the signal in both EGNOS GEO satellites (PRN1PREHAEJ.
Red lines correspond to unavailability periods:

EGNOS operati SIS Availability January 2019
T T T T T T

At least

SIS : 100.00 % ane message

PRN136&123 : 99.99 %

PRN 123:99.99 %

PRN 136:99.99 %

| | | | | | | | | | | | | | | | | . ESSP
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Days - [ESSP]

Figureli EGNOS SIS & PRN Availability fodanuary 2019

EGNOS SIS availability trending (last 6 months)
100

98
96
94
92

90

88
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Figure2i Trend of EGNOS SIS Availability per GEO.

2PRN120 & PRN136 are referred as fAOP20 on future sections to
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Availability (%)

OP2 99,98 100 99,99 99,99 99,99 99,99
PRN 123 99,99 99,99 99,99 99,99 99,99 99,99
At least one EGNOS GEO satellif 100 100 100 100 100 100
TablelT EGNOS SIS Availability (%) on EGNOS GEO satellites.
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2 OPEN SERVICE (0OS)

2.1 Open Service Horizontal and Vertical Accuracy

Accuracy is aneasure of the position error, which is the difference between the estimated navigation position and the

actual position

EGNOS OS Horizontal (resp. Vertical) Accuracy reported as the @Bpercentile of the Horizontal (resp. Vertica
Navigation Systenkrror i HNSE (resp. VNSE) over the month, at the monitored sites when applying E
messages.

The next table provides the values of accuracy (95%) in meters measured for this moAfpedelx Afor further
details of the stations where OS Accuracy are reported.

Station HNSE 95%(m)  VNSE 95%(m)
Agadir 0.9 1.4
Aalborg 1.0 1.4
Alexandria 1.2 1.7
Athens 0.7 1.1
Berlin 1.0 1.2
Canarias 1.1 1.4
Cork 1.0 1.4
Catania 0.7 1.2
Djerba 0.9 1.2
Egilsstadir 0.6 1.8
Glasgow 1.1 15
Golbasi 0.9 15
Gavle 0.9 15
Jan Mayen 1.0 2.2
Kirkenes 0.8 1.7
Lappeenranta 0.9 14
La Palma 1.0 1.4
Lisboa 0.9 1.3
Madeira 0.8 1.1
Malaga 0.8 1.0
Palma deMallorca 0.7 1.0
Reykjavik 0.9 2.0
Roma 0.7 1.1
S. Compostela 0.9 1.1
Sofia 1.1 1.8
Swanwick 1.2 1.7
Toulouse 0.8 1.1
Trondheim 0.7 15
Tromsoe 0.9 2.0
Warsaw 1.0 1.2
Zurich 0.9 1.2

Table27 EGNOS Open Service accuracy (95%)
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The next 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 previous stations for eagh sec
over the current month.

PA HNSE Histogram
01/01/2019 - 31/01/2019
Number of Samples: 164,090,637
10° ! ! ! ! ! ! ! ‘
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Figure37 EGNOS Open Service HNSE Histogram and Cumulative Probability
PA VNSE Histogram
01/01/2019 - 31/01/2019
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Figure4i EGNOS Open Service VNSE Histogram and Cumulative Probability
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2.2 EGNOS Open ServicAvailability

EGNOS OS Availabilityperformanceis defined in the present document as the percentage of time when the

instantaneous HNSE is lower than 3 meters and the instantaneous VNSE is lower than 4 meters over the to
of samples with valid PA navigation solution

al numtk

The following figures preent the Open Service Availability measured in the monitoring stations for the reported

month (RIMS sites with OS Availability lower than 99% any, are shown in red). Se&ppendix A for further
details of the stations where OS Accuracy are reported.

EGNOS Open Service Availability

T T T T T T
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Figure57 EGNOS Open Service Availability at reference stations
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3 SAFETY¥OFLIFE SERVICE (SOL)

3.1 EGNOS Non Precision Approdc(NPA)

3.1.1 EGNOSNPA Availability

EGNOS NPA Availabilityis defined as the percentage of samples in which the Horizontal Protection Level i below
Alert Limit for NPA (HPL below 556m) over the total peridthis value corresponds to the performance obtained
under faultfree conditions using all satellites in view.

The following figure presents EGNOS NPA Availability over the current month. It must be noted that NPA
Availability considering RAIM is not takeimto account in this report.

SIS Op - 01/01/2019 00:00:00 to 31/01/2019 23:59:59
NPA Availability Map

Availability (%)
=09.9

I:I Mo availability

Latitude

-40 -20 0 20 40

Longitude

Figure61 EGNOS NPA availability

The evolution of the compliance area for a 30 days period with respect to NPA availability compliance area at 99¥%
level as defined in the SoL SDI[RD-2]) during the last 3 months is presented here:

Compliance area percentage wrt SDD commitment area - Trending NPA

100.00%

98.00%

e PA AVE]

96.00%
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92.00%

g N o N N o &
\U v

) S & ©
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Figure7 i EGNOS NPA availabilitcompliance trend
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3.1.2 EGNOSNPA Continuity

EGNOS NPA Continuity is reported as the result of dividing the total number of single continuity events using a
time-sliding window of 1 hour by the number samples with valid and available NPA navigation solution. A single
continuity event occurs if the system isilable at the start of the operation and in at least one second inside the

following timesliding window of 1 hour the system becomes not availdiiés value corresponds to the
performance obtained under faditee conditions using all satellites in wie

The following picture presents the EGNOS NPA Continuity Risk measured for the last 6 months (in order to observe
the minimum NPA Continuity performance committed in the SoL SDELO%hour, at least 6 months of data need

to be evaluated due to the afiste nature of discontinuity events). It must be noted that NPA continuity is computed
in this report using only the EGNOS NPA solution and not considering the GPS RAIM solution when the EGNOS
one is not available.

SIS Op - 01/08/2018 00:00:00 to 31/01/2019 23:59:59
NPA Continuity Risk Map

Continuity Risk
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Figure8 7 EGNOS NPA Continuity over the last 6 months
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3.1.3 EGNONPA Integrity Events

EGNOS NPA Integrity Eventis defined as an event when the Navigation System Error is greater or equal(to the
corresponding Protection Level for NPA.

No integrity event was detected

Safety indexis defined as the relation between Navigation System Error and Protection Level (assuming NPA
algorithms to compute XNSE and xPL) for each second. Case of ratio XNSE/xPL is over 1, it indicates that &
Misleading Information situation has aarred.

The next histograms show the distribution of HSI (Horizontal Safety Index), which is computed at the different
EGNOS stations for each second over the current month. These histograms take into account the epochs in which
NPA service is availabl(Protection Level < NPA Alarm Limit).
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3.1.4 EGNOS NPA Accuracy

EGNOS NPA Accuracys reported as the §5percentile of the Horizontal Navigation System Error (HNSE) over
the month, at the monitored sites when the NPA service is available (HPL below 556 m).

This table shows the NPA Accuracy values in meters Appendix Afor further details of the stations where NPA
accuracy are reported.

[0) 0

smion FUSES 4Kl
Abu Simbel 2.0 100.000
Azores 14 100.00%
Agadir 0.9 100.00%
Aalborg 1.0 100.00%
Alexandria 1.2 100.00%
Athens 0.7 100.00%
Berlin 1.0 100.00%
Canary Islands 1.1 100.00%
Cork 1.0 100.00%
Catania 0.7 100.00%
Djerba 0.9 100.00%
Egilsstadir 0.6 100.00%
Glasgow 1.1 100.00%
Golbasi 0.9 100.00%
Gavle 0.9 100.00%
Kirkenes 0.8 100.00%
Lappeenranta 0.9 100.00%
La Palma 1.0 100.00%
Lisbon 0.9 100.00%
Madeira 0.8 100.00%
Malaga 0.8 100.00%
Palma de Mallorca 0.7 100.00%
Reykjavik 0.9 100.00%
Roma 0.7 100.00%
S. de Compostela 0.9 100.00%
Sofia 1.1 100.00%
Swanwick 1.2 100.00%
Toulouse 0.8 100.00%
Trondheim 0.7 100.00%
Tromsoe 0.9 100.00%
Warsaw 1.0 100.00%
Zirich 0.9 100.00%

Table317 EGNOS NPA Horizontal Accuracy (95%) and percentage of time in NPA mode
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The following figures show the histogram and cumulative probability function of HNSE (Horizontal Navigation
System Error), which are computed at RIMS sites for each second over the current month.

NPA HNSE Histogram
01/01/2019 - 31/01/2019
Mumber of Samples: 169,393,355
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Figurel01 EGNOS NPA HNSE Histogram and Cumulative Probability
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3.2 EGNOS Approach with Vertical guidance (APW)

3.2.1 EGNOSAPV Availability

EGNOS APV-I Availability is defined as the percentage of epochs in a month in which the Protectieihake
below Alert Limits for this AP¥ service (HPL<40m and VPL<50m) over the total peridtlis value corresponds
the performance obtained under fafrite conditions using all satellites in view.

The following picture presents the EGNOS AP¥vailability over the current month using GEOmbined maps
for the operational EGNOS GEOs.
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Figurelli EGNOS APV Availability

Below, the evolution of themonthly APV-I availability (99%) compliance ared30 dayssliding window) is
presented. The percentagecomputedvith respect tdhe conmitmentarea at 99% level as defined in the SoL SDD
([RD-2]). The information is prested for théast 3 months.
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Figurel2i EGNOS APV availability compliance trend
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3.2.2 EGNOS APYContinuity Risk

EGNOS APV Continuity Riskis defined as the result of dividing the total number of single continuity events| using
a timesliding window of 15 seconds by the number of samples with valid and availablen&kigation solutionA
single continuity event occurs if the system is lalde at the start of the operation and in at least one of|the
following 15 seconds the system becomes not avail@bie.value corresponds to the performance obtained under
fault-free conditions using all satellites in view.

The following picturepresents the EGNOS ARMContinuity over the current month using GEOGmbined maps for
the operational EGNOS GEOs.
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Figurel3i EGNOS APV Continuity
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3.2.3 EGNOS AP¥Integrity

EGNOS APV Integrity Eventis defined as an event whéme Navigation System Error is greater or equal to
corresponding Protection Level for ARV

the

No integrity event was detected

Safety Indexis defined as the relation betwedlavigation System Error versus Protection Lefgdsuming PA

algorithms to compute XNSE and xPL) for each second. In case of ratio XPE/xPL is over 1; it indicate
Misleading Information situation has occurred.

S that a

The next figures provide the histogram for HSI (Horizontal Safety Index) and VSIdde8afety Index) for each
second when accumulating measurements from the different EGNOS stations over the current month. Thes

histograms have considered that Protection Level is belowIA&&m Limit.

Figure14i EGNOS APV Horizontal Safety Index of the month

ESSRDRD-23480 Iss 01-00 Pagel8 of 62

This document is the property of ESSRS. All information included is confidential astthll not bedisclosedvithoutESSPSASprior written approval






































































































