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EXECUTIVE SUMMARY

This report presents the EGNOS sersiperformance duringlovember 2019Thereport contains global results for

the reported period, including maps and tables with the performance observed at different locations insigope
GEO-combined valuesor PRN123 i PRN136. A list of the stationsnalysedn this report, including theilocation

can be found irAppendix A Additional and more detailed information about EGNOS performance can be found at

the EGNOS User Suppontebsite https://egnosisersupport.essigas.eil

Safety of Life Service (Sol)

The percentadeof SoL SDD service arefRD-2] covered by APM and LPV200Availability (99%) performance
was 99.38% for APV-I and98.88% for LPV200. The achievetbveragedor continuity (5x107/15s)was 99.76% for
APV-l and98.624 for LPV200.

The performance at adlirports with approach operations based on the -ABVLPV200 service levslpresented an
availability above99% anda continuity risk lower than 5-1ti155 exceptat Kirkenes (Norway) for both AP\
availability and continuity antflehamn (Norwaygand Husavik (Icelandirpors only for APV-I continuity.

The Horizontal and Vertical Safety Indexes remained b&@®w for both AP\Al and LPV200 service levels for all
the analyzed sitesyhichrepresents a good integrity margin.

NPA Availability above99% was 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 (aofltheost
equal or close to 100%).

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

EDAS Service
In terms of availability, the observed performance for all the EB&Sices fulfilled the targe{fRD-3].

Regarding the EDAS Services latency, the observed delays (for themeadervices) were aldoetter thanthe
committed pgormanceRD-3].

EGNOS Time Service

The EGNOS Time Service was available during more than 99% of the time for each dayNthwémgber 2019
except for 11 November (97.76%).

The offset between the EGNOS Network Time and the GPS time remained Xelmnoseconds over the three
previous monthgAugustto October2019.

! The coverage percentages presented represent the ratio of area after applying the mapping phejestioay be a difference
compared to the actual geographical area
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1 EGNOS SIS AVAILABILY

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

In addition to the & 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
messagesARN123or PRN136;
1 percentageof time in the month during whicloperationalgeostationary satellites broadcast EGNOS

messaes
EGNOSSIS monitoring foiNovember 2019reports the following reception percentage of an SBAS message:

1 PRN123Availability: 99.9%

1 PRN136Availability: 99.9%
1 SISi PRN136or PRN123 100%
1 SIS PRN136andPRN123 99.9%

The following figure presents the availability of the signal ithbbEGNOS GEO satellites (PRN128dPRN136).
Red lines correspond to unavailability periods:

EGNOS operational SIS Availability - 2019
T T T

T T
| At least
SIS : 100.00 % one message

PRN 1238136 : 99.99 %
PRN 136 : 99.99 %

PRN 123:99.99 %

I | [ L . ESSP
12 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
Days - [ESSP]

Figureli EGNOS SIS & PRN Availability foNovember 2019

EGNOS SIS availability trending (last 6 months)
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Figure2i Trend of EGNOS SIS Availability per GEO.
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Availability (%) 201906 201907 201908 @ 201909 2013910 201911
PRN 123 99.99 100 100 99.99 99.80 99.99
PRN 136 99.99 99.99 99.99 99.99 99.97 99.99
At least one EGNOS GEO satelli 100 100 100 100 100 100
Tableli EGNOS SIS Availability (%) on EGNOS GEO satellites.
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2 OPEN SERVICE (0S)

2.1 Open Service Horizontal and Vertical Accuracy

Accuracyis a measure of the position error, which is the difference between the estimated navigation position and th
actual position

EGNOS OS Horizontal (resp. Vertical) Accurady reported as the $5percentile of the Horizontal (resp. Vertical)
Navigation Sgtem Errori HNSE (resp. VNSE) over the month, at the monitored sites when applying BGNOS
messages.

The next table provides the values of accuracy (95%) in meters measured for this moAppedeix Afor further
details of the stations where OS Accuré&seported.

Station HNSE 95%(m)  VNSE 95%(m)
Agadir 0.9 15
Aalborg 1.0 14
Alexandria 1.0 1.6
Athens 0.6 1.3
Berlin 0.9 1.2
Canarias 1.1 1.4
Cork 1.0 1.1
Catania 0.7 1.1
Djerba 0.9 1.2
Eqgilsstadir 0.6 1.8
Glasgow 1.1 1.3
Golbasi 0.8 1.4
Gavle 0.9 1.6
Haifa 1.2 2.2
Jan Mayen 1.1 2.2
Kirkenes 0.8 1.7
Lappeenranta 0.9 1.5
La Palma 0.9 1.4
Lisboa 1.0 1.4
Madeira 0.8 1.2
Malaga 0.8 1.1
Palma de Mallorca 0.7 0.9
Reykjavik 0.9 1.8
Roma 0.7 1.0
S. Compostela 0.9 0.9
Sofia 1.1 1.7
Swanwick 1.1 1.4
Toulouse 0.8 0.9
Trondheim 0.7 1.6
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Station HNSE 95%(m)  VNSE 95%(m)
Tromsoe 0.9 2.2
Warsaw 0.9 1.3

Zurich 0.8 1.2

Table2i EGNOS Open Service accuracy (95%)

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 each seconc
over the current month.

PA HNSE Histogram
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Figure 31T EGNOS Open Service HNSE Histogram and Cumulative Probability
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Figure4i EGNOS Open Service VNSE Histogram and Cumulative Probability
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2.2 EGNOS Open Service Availability

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

2N the
al numk

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

month (RIMS sites with OS Availability lower than 999 any, are shown in red). Se&ppendix Afor further

details of the stations where OS Accuré&seported.

EGNOS Open Service Availability
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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 Precien Approach (NPA)

3.1.1 EGNONPA Availability

EGNOS NPA Availabilityis defined as the percentage of samples in which the Horizontal Protection Level is
Alert Limit for NPA (HPL below 556m) over the total periddhis value corresponds to the performance obtai

under faultfree conditions using all satellites in view.

below

ned

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.

The evolution of the compliance area for a 30 days period with respect to NPA avaitaiiityitmentarea at 99%

SIS Op - 01/11/2019 00:00:00 to 30/11/2019 23:59:59
NPA Availability Map

80 T T w
7 —

70

Avadability (%)
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60

50

Latitude

40
30

20

w - Longitude

Figure6 7 EGNOS NPA availability

level as defined in the SoL SDIRD-2]) during the last 3 months is presented here:

Compliance area percentage wrt SDD commitment area - Trending NPA

100.00%
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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 isitable at the start of the operation and in at least one second inside the

following timesliding window of 1 hour the system becomes not availafés value corresponds to the
performance obtained under fatditee 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 discrete nature of discontinuity events). It must be noted that NPA continuity is compute
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 - 01/06/2019 00:00:00 to 30/11/2019 23:59:59
NPA Continuity Risk Map

Continuity Risk

=1.0x10°2
£1.0x10°2
£5.0x10°%
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=1.0x10°%
£5.0x107%
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<1.0x10°4

l:l No availability

Latitude
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Figure8 1T EGNOS NPA Continuity over the last 6 months
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3.1.3 EGNOSNPA Integrity Events

EGNOSNPA 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 indicatels that ¢
Misleading Information situation has occurred.

The nex histogram show/the distribution of HSI (Horizontal Safety Index), which is computed at the different
EGNOS stations for each second over the current montb higtogram takeinto account the epochs in which the
NPA service is available (Protectionued < NPA Alarm Limit).

NPA HSI Histogram
01/11/2019 - 30/11/2019
Mumber of Samples: 174,249,718
T T T
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Figure9T EGNOS NPA Horizontal Safety Index of the month
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3.1.4 EGNOS NPA Accuracy

EGNOS NPA Accuracyis reported as the 5percentile of the Horizontal Navigation System Error (HNSE) ¢ver
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 Apgendix Afor further details of the stations where NPA
accuracyis reported.

0, 0,

o R
Abu Simbel 2.1 100.00%
Azores 15 100.00%
Agadir 0.9 100.00%
Aalborg 1.0 100.00%
Alexandria 1.0 100.00%
Athens 0.6 100.00%
Berlin 0.9 100.00%
Canary Islands 1.1 100.00%
Cork 1.0 100.00%
Catania 0.7 100.00%
Djerba 0.8 100.00%
Eqgilsstadir 0.6 100.00%
Glasgow 1.1 100.00%
Golbasi 0.8 100.00%
Gavle 0.9 100.00%
Haifa 1.2 100.00%
Jan Mayen 1.1 100.00%
Kirkenes 0.8 100.00%
Lappeenranta 0.9 100.00%
La Palma 0.9 100.00%
Lisbon 1.0 100.00%
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 1.1 100.00%
Toulouse 0.8 100.00%
Trondheim 0.7 100.00%
Tromsoe 0.9 100.00%
Warsaw 0.9 100.00%
Zurich 0.8 100.00%

Table37 EGNOS NPA Horizontal Accuracy (95%) and percentage of time in NPA mode
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The following figure showthe histogram and cumulative probability function of HNSE (Horizontal Navigation
System Error), which are computed at RIM@sitor each second over the current month.

NPA HNSE Histogram
01/11/2019 - 30/11/2019
Mumber of Samples: 174,249,718
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Figurel07 EGNOS NPA HNSE Histogram and Cumulative Probability
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3.2 EGNOS Approach with Vertical guidance (APWI)

3.2.1 EGNOSAPVI Availability

EGNOS APV-I Availability is defined as th@ercentage of epochs in a month in which the Protection Level are
below Alert Limits for this APV service (HPL<40m and VPL<50m) over the total peridtis value corresponds
the performance obtained under fafrite conditions using all satellites view.

The following picture presents the EGNOS APYvailability over the current month using GE&®®@mbined maps
for the operational EGNOS GEOs.

SIS Op - 01/11/2019 00:00:00 to 30/11/2019 23:59:59
APV-I Availability Map
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Figurelli EGNOS APV Availability

Below, the evolution of themonthly APV-I availability (99%) compliance areq30 dayssliding window) is
presented. The percentaigecomputedvith respect tahe commitmentarea at 99% level as defined in the SoL SDD
([RD-2]). The information is presented for tlast 3 months.
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I I BTG I T TG TG TG S S R SR S S RN

T o s s s \q{}\ \,\’Q\ 1\9’\\'\9\\{)\ \,‘535 \’\9\ \ﬁp’\v\'\’d\v‘{l’e\ \'\SS\, /"d\
et et v >
AP A A D G PV DY R

ESSPDRD-25226 Iss 01-00 Pagel5 of 49

If printed, make sure it is the applicable version

ESSP PUBLIC




@ Essp The f( Service Provider

3.2.2 EGNOS APYContinuity Risk

EGNOS APV Continuity Riskis defined as the resudf dividing the total number of single continuity events using
a timesliding window of 15 seconds by the number of samples with valid and availablenai?gation solutionA
single continuity event occurs if the system is available at the start aipération and in at least one of the
following 15 seconds the system becomes not availabige value corresponds to the performance obtained upder
fault-free conditions using all satellites in view.

The following picture presents the EGNOS APZontinuity over the current month using GEGmbined maps for
the operational EGNOS GEOs.

SIS Op - 01/11/2019 00:00:00 to 30/11/2019 23:59:59

APV-I Continuity Risk Map
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Figure13i EGNOS APVI Continuity
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3.2.3 EGNOS APYIntegrity

EGNOS APV Integrity Eventis defined as an event when the Navigation Sy&ewor is greater or equal to thg

174

corresponding Protection Level for ARV

No integrity event was detected

Safety Indexis defined as the relation betwe&lavigation System Error versus Protection Lefagdsuming PA
algorithms to compute xNSE and xPby ach second. In case of ratio XPE/XPL is over 1; it indicates th

at a

Misleading Information situation has occurred.

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

second when accumulaginmeasurements from the different EGNOS stations over the current month.
histograms have considered that Protection Level is below IAd&rm Limit.

APV1 HSI Histogram
01/11/2019 - 30/11/2019
Mumber of Samples: 163,259,283
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Figurel4i EGNOS APV Horizontal Safety Index of the month
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Figure1l57 EGNOS APV Vertical Safety Index of the month
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