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ESSP 5

EXECUTIVE SUMMARY

This report presents the EGNOS services performance diMargh 2023 The report contains global results for the
reported period, including maps and tables with the performance observed at different locations ipeEusimg GEO
combined values for EGNOS operational GEOs. A list of the stations analysed in this report, including their location, can b
found in Appendix A Additional and more detailed information about EGNOS performance can be found at the EGNOS
User Support websiteh{tps://egnos-usersupport.essgsas.el.

Safety of Life Service (SolL)

The perentage of ECAC landmasses within the SDD commitnoenvered by APV and LPV200 Avability (99%)
performance was’6.93% for APM (section3.2.1) and 73.96% for LPV200 (sectio.3.1). The achieved coverage for
Gontinuity (5x104/15s)against the SDD commitmenias74.54% for APM (section3.2.2) and64.75% for LPV200 (section
3.3.2.

The performance at all airports with approach operations based on thel AP\LPV200 service levelppendix Band
Appendix ¢ presentedAvailability and @ntinuity values in line with their respive commitments as defined in the SoL
SDORD2], except for

1 APV Availabilityat:
0 4 airports in Iceland.

4 airports in Finland.
19 airports in Norway.
11 airports in Spain.
1 airport in France.

2 airports in ltaly.

1 airport in Malta.
5airports in Portugal.

O O O0OO0OO0OO0oOOo

1 APV Continuityat:
o0 1 airportin Iceland.

14 airports in Finland.
29airports in Norway.
7 airports in Sweden.
12airports in Spain.
2 airports in Croatia.
15 airportsin France.
2 airports in Greece.
5airportsin Italy.

1 airport in Malta.

5 airports in Portugal.

O OO0OO0OO0OO0OO0OO0OOoOOo

1 LPV200 Availabilitst:

0 2airports in Norway.
2 airports in Spain.
2 airports in France.
4 airportsin Italy.
1 airport in Malta.

0
0
(0]
(0]

1 LPV200 éntinuity at:
0 3 airports in Estonia.
o 1lairportin Finland.

! The coverage percentages presentegbresent the ratio of area after applying the mapping projection, there may be a difference
compared to the actual geographical area

ESSRDB32695 Iss.01-00 Page4 of 56

If printed, make sure it is the applicable version.

O
T
=|
o
m
o
>
=
1]
el
2]
<

EU PROPRIETARY

3
rm
>
wn
>



https://egnos-user-support.essp-sas.eu/

ESSP

10 airports in Norway.

2 airports in Spain.

27 airports in France.
16airports in Italy.

1 airport in Malta.

2 airports in Serbia.

0 2airportsin SlovakRepublic.

O OO0 oo

The Horizontal and Vertical Safety Indexes remained b@l8&for both APW (section3.2.3 and LPV200 (sectid3.3
service levelat all theanalysedsites, which represents a good integrity margin.

NPA Availability above 99% (secti®i.l) was delivered in the 99.73% of the NPA service area (limited by the boundaries
defined by MT27).

Open Service

The monitored stations presented an Open Service Availability higher thand®3#sf month (sectior®.2) except RIMS
LPI(78.2®%) CNR(75.96%) AGA 84.3®6),MAD (%.65%),HFA (9.64%), JIME (R19%), KIR (9.71%) TRO (983%), RKK
(9655%) and EGI (981%).

The horizontal and verticalcauracy results for all the sites remained bel6W) meters (95%HPE and5.2 meters (95%
VPR respectively

EDAS Service

In terms of availability and latency, the observed performance for all the EDAS services fulfilled the targets 4¥ection
[RD3].

EGNOS Time Service

The EGNOS Time Service availability presented for the combination of both operational GEOs was almfist dlD0%
days ofthe month, except for thedays 08' (99.78%), 1% (96.61%), 18 (99.78%), 19 (93.42%), 20 (94.88%), 2%
(99.77%) 23% (95.94%), 2% (93.45%) and 28(99.78%).

The offset between the EGNOS Network Time and GPS time remained belmndseconds over thehtee previous
months:December2022 toFebruary2023.
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T

1 EGNOS SIS AVAILABWI

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

In addition to the individual SISv/Ailability for PRN123 and PRN136, the following values are also reported:
1 percentage of time in the month during which at least one geostationary satellite broadcasts EGNOS messages
(PRN123 or PRN1B6
1 percentageof time in the month during which both operational geostationary satellites broadcast EGNOS

messages.
EGNOS SIS monitoring fdarch 2023 reports the following reception percentage of an SBAS message:
1 SIS PRN123 oPRN136: 100%
1 SIS PRN123 and PRN136: 99.9%
1 PRN123 Availability: 100%
1 PRN136 Availability: 99.9%

Thefollowing figure presents thevailability of the signal in both EGNOS GEO satellites (PRN123 and PRN136). Red lines
correspond tounavailability periods:

EGNOS operational SIS Availability - March 2023
I 1 T [ R B | T
At least
one message
missing

SIS : 100.00 %

PRN136&123 : 99.99 %
PRN 123 : 100.00 % !

PRN 136 : 99.99 %

[ [ I N | I I N | N I N A R O B 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 31 —
Days

Figurel ¢ EGNOS SIS & PRN Availabilitjvfarch 2023

BPRN136

EGNOS SIS availability trending (last 6 months) BPRN123
100
99

’ I I I
’ I I I

2022-10 2022-11 2022-12 2023-01 2023-02 2023-03

96

95

94

Figure2 ¢ Trend of EGNOS SIS Availability per GEO
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/"—"-Q\
Availability (%) 202210 202211 202212 202301 202302 202303
PRN123 99.99 99.99 99.99 99.99 99.93 100
PRN136 99.99 100 99.97 99.99 99.95 99.99
At least one EGNOS GEO satellit 100 100 100 100 100 100
Tablel ¢ EGNOS SIS Availability (%) on EGNOS GEO satellites
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ESSP s

2 OPEN SERVICE (OS)

2.1 Open Service Horizontal and Vertical Accuracy

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

EGNOS OS Horizontal (resp. Vertical) Accuracyeported as the 95 percentile of the Horizontal (resp. Vertical)
Navigation System ErrarHNSE (resp. VNSE) over the month, at the monitored sites when applying EGNOS messages.

The next table provides thealues of accuracy (95%) in meters measured for this month Appendix Afor further
details of the stations where OS Accuracy is reported.

Station HNSE 95% (m) VNSE 95% (m)
Agadir 5.3 4.0
Aalborg 0.9 1.8
Athens 1.2 1.4
Berlin 1.0 1.7
Canary Islands 6.0 5.2
Cork 1.1 1.8
Catania 1.3 1.4
Djerba 1.8 1.8
Egilsstadir 1.4 2.7
Glasgow 1.1 2.0
Golbasi 1.3 1.8
Gavle 1.1 2.2
Haifa 1.8 2.8
Jan Mayen 1.9 3.2
Kirkenes 1.7 3.1
Lappeenranta 1.2 2.3
La Palma 55 4.6
Lisbon 1.8 1.8
Madeira 2.7 2.5
Malaga 1.8 1.6
Palma de Mallorca 1.3 1.3
Reykjavik 1.9 3.5
Rome 1.2 1.4
S. de Compostela 1.5 1.4
Sofia 1.5 2.1
Swanwick 1.2 1.9
Toulouse 1.2 1.5
Trondheim 1.2 2.3
Tromsoe 1.6 3.2
Warsaw 1.0 1.8
Zurich 1.1 1.6

Table2 ¢ 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 second over the
current month.
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PA HNSE Histogram
01/03/2023 - 31/03/2023
Number of Samples: 161,527 200
108 T T T T T T T

7 100

T
Histogram
Histogram's CDF ———

=
o

INumber of, Samples,_,
Cumulative Distribution Function

HNSE (m)
Figure3 ¢ EGNOS Open Service HNSE Histogram and Cumulative Probability

PA VNSE Histogram
01/03/2023 - 31/03/2023
Number of Samples: 164,527,200
108 T T T T T T \

T m 100
Histogram [
Histogram's CDF ———

99.9

99

Cumulative Distribution Function

95
90

50

VNSE (m)

Figure4 ¢ EGNOS Open Service VNSE Histogram and Cumulative Probability
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2.2 EGNOS Open Service Availability

EGNOS OS Availabiliperformanceis 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 total number of samples wit

valid PA navigatiosolution.

The following ifgures present the Open Service Availability measured in the monitoring stations for the reported month
(RIMS sites with OS Availability lower than 99%, if any, are shown in redippendix Afor further details of the
stations where OS Accuracy is reported.

EGNOS Open Service Availability

T T : I
IMEA
70 97.19% e g |
97.83% 97.71%
EGIA
RKKA
96 25 0% DA
56%
9946% o o
60 4 s
99.77% S
ALBA
GLGA .
o 99.99%
99.92%
5 CRKA BRNA WRSA
E 0w e 100.00% o
g0 100.00%
: ZURA
B °
100.00%
SDCA TLSA .
99.65% 99.57% ROMA '
) § PDMA e 99.78% —
97%
°| .2 ATHA I
n
99 85% MLGA 99.88% CTNA . 99.83%
99.90% 99%
99.32%
DJAA
MADA A f
& 99.18% 2
95 65% o A
B (]
0 Lotnra  B43T%
°
7820k o6,
|
=30 -20 -10 0 10 ” " .
Longitude

Figure5 ¢ EGNOS Open Service Availability at reference stations
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3 SAFETOFLIFE SERVICE (SOL)

3.1 EGNOSIon-PrecisionApproach (NPA)

3.1.1 EGNOSIPA Availability

free conditions using all satellites in view.

EGNOS NPA Availability defined as the percentage of samples in which the Horizontal Protection Level is belo
Limit for NPA (HPL below 556m) over the total period. This value correspondspirftirtenance obtained under fault

w Alert

The following figure presents EGNOS NPA Availability over the current month. It must be noted that NPA Availability

considering RAIM is not taken into account in this report.

SIS Op - 01/03/2023 00:00:00 to 31/03/2023 23:59:59
NPA Availability Map

80 T
7 =
7

Availability (%)
=99.9

I:I No availability

Latitude

-40 -20 0 20 40
Longitude

Figure6 ¢ EGNOS NPAvailability
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3.1.2 EGNOSIPA Continuity

EGNOSNPA Continuityis 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 witlid’and available NPA navigation solution. A single continuity
event occurs if the system is available at the start of the operation and in at least one second inside the followihg time
sliding window of 1 hour the system becomes not available. This valvesponds to the performance obtained under
fault-free conditions using all satellites in view.

The following picture presents the EGNOS NPA Continuity Risk measured for the last 6 months (in order to observe the
minimum NPA Continuity performance contted in the SoL SDELx10%hour-, at least 6 months of data need to be
evaluated due to the discrete nature of discontinuity et&nlt must be noted that NPAoGtinuity is computed in this

report using only the EGNOS NPA solution and not considerin@Hf& RAIM solution when the EGNOS one is not
available.

SIS Op - 01/10/2022 00:00:00 to 31/03/2023 23:59:59
NPA Continuity Risk Map

Continuity Risk
=>1.0x1072

<£1.0x1072
=5.0x10°2
=2.5%10°2
=1.0x1073
=5.0x1074

£2.5x107%

<1.0x107%

I:I No availability

Latitude

o

Longitude

Figure7 ¢ EGNOS NPA Continuity over the last 6 months
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3.1.3 EGNOSIPA Integrity Events

EGNOSNPA Integrity Eventis defined as an event when the Navigation System Error is greater or equal {o the
corresponding Protection Level for NPA.

No integrity event was detected.

Safetylndexis defined as the relation between Navigation System Error and Protection LevalifasBUPA algorithms t
compute XNSE and xPL) for each second. Case of ratio XNSE/xPL is over 1, it indicates that a Misleading Informati
situation has occurred.

The next histogram shows the distribution of HSI (Horizontal Safety Index), which is comapuibeddifferent EGNOS
stations for each second over the current month. This histogram takes into account the epochs in which the NPA service
wasavailable (Protection Level < NPA Alarm Limit).

NPA HSI Histogram
01/03/2023 - 31/03/2023

Mumber of Samples: 168,584,034
108

T T
Histogram BN

w7 bl
106 . N .

(=]
w

Iumber gf.Samples, .

0.2 0.3 04 0.5

HSI
Figure8 ¢ EGNOS NPA Horizontal Safety Index of the month
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3.1.4 EGNOS NPA Accuracy

EGNOS NPA Accurasyreported as the Q%percentile 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 ABpendix Afor further details of the stations where NPA
Accuracy is reported.

HNSE 95% % of samples ir

(UEES) NPA mode
Azores 3.0 100.00%
Agadir 10.1 100.00%
Aalborg 0.9 100.00%
Alexandria 0.0 100.00%
Athens 15 100.00%
Berlin 1.0 100.00%
Canary Islands 10.1 100.00%
Cork 1.1 100.00%
Catania 2.1 100.00%
Djerba 9.4 100.00%
Egilsstadir 1.4 100.00%
Glasgow 1.1 100.00%
Golbasi 1.3 100.00%
Gavle 1.1 100.00%
Haifa 5.7 100.00%
Jan Mayen 1.9 100.00%
Kirkenes 1.7 100.00%
Lappeenranta 1.2 100.00%
La Palma 10.1 100.00%
Lisbon 2.2 100.00%
Madeira 10.1 100.00%
Malaga 4.3 100.00%
Palma de Mallorca 1.6 100.00%
Reykjavik 1.9 100.00%
Rome 1.2 100.00%
S. de Compostela 1.5 100.00%
Sofia 15 100.00%
Swanwick 1.2 100.00%
Toulouse 1.2 100.00%
Trondheim 1.2 100.00%
Tromsoe 1.6 100.00%
Warsaw 1.0 100.00%
Zurich 1.1 100.00%

Table3 ¢ EGNOS NPA Horizontal Accuracy (95%) and percentage of time inddBA

The following figure shows 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.
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NPA HNSE Histogram
01/03/2023 - 31/03/2023
Number of Samples: 168,584,034
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Figure9 ¢ EGNOS NPA HNSE Histogram and Cumulative Probability
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3.2 EGNOS Approach with Vertical guidance (APV

3.2.1 EGNOSPVI Availability

EGNOR\P VI Availability is defined as the percentage of epochs in a month in which the Protection Level are below Alert
Limits for this APY service (HPL<40m and VPL<50m) over the total period. This value corresponds to the perfprmance
obtained under fauHree conditions using all satellites in view.

The following picture presents the EGNOS -ARVailability over the curreninonth using GE@ombined maps for the
operational EGNOS GEOs.

SIS Op - 01/03/2023 00:00:00 to 31/03/2023 23:59:59
APV-I Availability Map

Availability (%)
209.9

Latitude

-30 -20 -10 0 10 20 30 40
Longitude

Figurel0 ¢ EGNOS APMAvailability

Below, theevolution of thedaily APV Availability (99%) compliance area is presented. The percentage is computed with
respect toECAC Landmasseihin the SDD commitmen® he information is presented for the last 3 months.

Compliance area percentage wrt ECAC Landmasses - APV-|
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Figurell ¢ EGNOS APNvailability compknce trend
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3.2.2 EGNOS APNContinuity Risk

EGNOS ARMContinuity Risks defined as the result of dividing the total number of single continuity events using-af time
sliding window of 15 seconds by the number of samples with valid and available naRMation solutionA single
continuity event occurs if the system is dable at the start of the operation and in at least one of the following| 15
seconds the system becomes not available. This value corresponds to the performance obtained urfiee fault
conditions using all satellites in view.

The following picture presestthe EGNOS AR\Continuity over the current month using GE@mbined maps for the
operational EGNOS GEOs.

Figurel2 ¢ EGNOS APMContinuity
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