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EXECUTIVE SUMMARY

This report presents the EGNOS services performance diggst 2022 The report contains global results for the
reported period, including maps and tables with the performance observed at different locationsdpeEusing 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 mrcentagé of ECAC landmasses within the SDD commitnoawviered by APY and LPV200 Avability (99%)
performance wasl0® for APV (section3.2.1) and 99.54% for LPV200 (sectio3.3.1). The achieved coverage for
Qontinuity (5x10%15s)against the SDD commitmentas 99.88% for APM (section3.2.2) and93.78% forLPV200 (section
3.3.2.

The performance at all airports with approach operations based on thel APV.PV200 service levebppendix Band
Appendix ¢ presentedAvailability and Gntinuity values in line wh their respective commitments as defined in the SoL
SDORD2], except for

1 APV Continuityat LGIO / loannindLGTS / Thessaloniki

1 LPV20®vailabilityat ENHK/Hasvik

1 LPV200 antinuity at ENEV/Harstadarvik/Evened ICD/Lampedusa.ICG/PantelleriaLICR/Reggio Calabria
LIRN/Napoli/Capodichina MML/Luga

The Horizontal and Vertical Safety Indexes remained bél@® and0.35, respecively, for both APM (section3.2.3 and
LPV200 (sectioB.3.3 service levelat all theanalysedsites, which represents a good integrity margin.

NPA Availability above 99% (secti®i.l) was delivered ithe 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 than 99% for this lneimghmostof them equal
or close to 100% (sectidh?).

The horizontal and verticalcauracy results for all the sites remained bel@wl meters (95%) an@®.3 meters (95%)
respectively, whichapresents a very good level of@iracy (sectioR.1).

EDAS Service

In terms of availability rd latency, the observed performance for all the EDAS services fulfilled the targets (shction
[RD3].

EGNOS Time Service

The EGNOS Time Service availabjlitysentedfor the combination of both operational GEOs was almost 18@%all
days ofthe month, exceptfor days1st, 20", 21", 24" and 3% of August 2022(section5).

The offset between the EGNOS Network Time and GPS time remained below 14 nanoseconds over the two previou:
months: June 2022tJuly 2022 (EGNOS Time Service unavailable untiluni).

1 The coverage percentages presented represent the ratiareé after applying the mapping projection, there may be a difference
compared to the actual geographical area
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1 EGNOS SIS AVAILABILITY

geostationary satellite broadcasts EGN®&sages.

In this documentEGNOS SIS Availability defined as the percentage of time in the month during which at least

In addition to the individual SISvAilability 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 PRN136

1 percentage of time in the month during which both operational geostationary satellites broadcast EGNOS

messages.

EGNOS SIS monitoring fangust 2022reports the following reception percentage of an SBAS message:

1 SIS PRN123 or PRN136: 100%
1 SIS PRN123 and PRN136: 99.9%
1 PRN123 Availability: 99.9%
1 PRN136 Availability: 99.9%

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

correspond to unavailability periods:

EGNOS operational SIS Availability - August 2022
[ [ [ | [ [

I
SIS © 100.00 % ’:l.]‘zis.'easdge
PRN1368123 : 99.99 % f :
PRN 123 :99.99 % !
PRN 136 :99.99 %
(- [ ! . Lol .@
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 Availabilitafayust 2022
. .o . BPRN136
EGNOS SIS availability trending (last 6 months) mPRN123
100

99

98 I I I I

) I I I I
) I I I I
) I I I I
94
2022-03 2022-04 2022-05 2022-06 2022-07 2022-08
Figure2 ¢ Trend of EGNOS SIS Availability per GEO
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Availability (%) 202203 202204 202205 202206 202207 202208
PRN123 99.99 99.99 99.98 99.98 99.99 99.99
PRN136 99.99 99.98 100 99.97 99.99 99.99
At least one EGNOS GEO satellif 100 100 100 100 100 100
Tablel ¢ EGNOS SIS Availability (%) on EGNOS GEO satellites
ESSRDB30994 1s5.01-00 Page7 of 54
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2 OPEN SERVICE (OS)

2.1 Open Service Horizontal and Vertical Accuracy

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

EGNOS OS Horizontal (resp. Vertical) Accurigcyeported as the 95 percentile of the Horizontal (resp. Vertica
Navigation System ErrgrHNSE (resp. VNSE) over the month, at the monitored sitss agplying EGNOS messages.

)

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

Station HNSE 95% (m) VNSE 95% (m)
Agadir 1.1 1.7
Aalborg 0.6 15
Alexandria 1.3 1.9
Athens 0.8 1.2
Berlin 0.8 1.4
Canary Islands 1.3 1.6
Cork 0.8 1.3
Catania 0.9 1.1
Djerba 1.1 1.2
Egilsstadir 0.8 1.6
Glasgow 0.8 1.4
Golbasi 1.0 1.5
Gavle 0.7 1.8
Haifa 1.4 1.9
Jan Mayen 1.1 2.1
Kirkenes 0.8 1.7
Lappeenranta 0.8 1.7
La Palma 1.2 1.7
Lisbon 1.1 1.4
Madeira 1.0 1.4
Malaga 0.9 1.3
Palma de Mallorca 0.8 1.0
Reykjavik 1.1 2.2
Rome 0.8 1.2
S. de Compostela 0.9 1.1
Sofia 1.2 1.7
Swanwick 1.1 1.5
Toulouse 0.8 1.2
Trondheim 0.7 1.7
Tromsoe 0.9 2.3
Warsaw 0.8 1.6
Zurich 0.8 1.4

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.

ESSHRDB30994 Iss.01-00 Pages of 54

If printed, make sure it is the applicable version

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

EU PROPRIETARY

3
rm
>
wn
>




)

PA HNSE Histogram
01/08/2022 - 31/08/2022
Number of Samples: 168,937,989
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Figure3 ¢ EGNOS Open Service HNSE Histogram and Cumulative Probability
PA WNSE Histogram
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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 navigation solution

The following fjures 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 redjpBendix Afor further details of the
stations where OS Accuracy is reported.

EGNOS Open Service Availability

T T T T T T
JM.EA
KIRA
70 99.79% o ) m
99.78% 99.73%
EGIA
RKKA
99?3%’ 9.89% TR'DA
- 0
9.99%  cua LAPA
60 L () e
99.98% 99.98%
ALBA
GLGA [
) 99.99%
100.00%
CRKA BRNA WRSA
2 ) SWAA ®
o© 5 100.00% 100.00%
5 99 99% (]
2 50 100.00%
© ZURA
- 0)
100.00%
TLSA
SDCA SOFA
® mn.nn'af ROMA [
100.00% i QL 99 99%
PDMA i GOLA
40 LSpA 'y ’ Bt ®
y 99.97%
Q8 ML.GA 100.00% CT.NA e b
100.00% i
100.00% e
M’:DA ssgfnf e
- 0
99.99% AGAA AR 99.65%
L [ 99 90%
30 LRlnpa  99.94% :
e
99.95¢ g5,
1
-30 -20 -10 0 10 20 30 40
Longitude
Figure5 ¢ EGNOS Open Service Availability at reference stations
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3 SAFETOFLIFESERVICE (SOL)

3.1 EGNOS Non Precision Approach (NPA)

3.1.1 EGNOSIPA Availability

EGNOS NPA Availability defined as the percentage of samples in which the Horizontal Protection Level is below Alert
Limit for NPA (HPL below 556m) over the total period. Thi® tresponds to the performance obtained under faplt
free 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 taken into ace in this report.

SIS Op - 01/08/2022 00:00:00 to 31/08/2022 23:59:59

NPA Availability Map
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 with valid and available NPA navigation solution. A single continuity
event occurs if the system is availabletfad start of the operation and in at least one second inside the following time
sliding window of 1 hour the system becomes not available. This value corresponds to the performance obtained unde
fault-free conditions using all satellites in view.

The folowing 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 SI3MD0%hour-, at least 6 months of data need to be
evaluated due to the discrete natel of discontinuity evets). It must be noted that NPAoGtinuity is computed in this

report using only the EGNOS NPA solution and not considering the GPS RAIM solution when the EGNOS one is n
available.

SIS Op - 01/03/2022 00:00:00 to 31/08/2022 23:59:59
NPA Continuity Risk Map

Continuity Risk
>1.0x10°2

=1.0x1072
=5.0x103
£2.5x1073
=1.0x1072
=5.0x10°4
£2.5x107%

=1.0x1074

I:I No availability

Latitude

-40 -20 0 20 40

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 irtegrity event was detected.

Safetylndexis defined as the relation between Navigation System Error and Protection Level (assuming NPA algorithms tc
compute XNSE and xPL) for each second. Case of ratio xXNSE/XPL is over 1, it indicates that a Miglgadiign In
situation has occurred.

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

NPA HSI Histogram
01/08/2022 - 31/08/2022
Mumber of Samples: 179,348 240
T T T T

108 T T
Histogram I -

107

0°

I 1 1 1 1 1 I
04 0.5 0.6 0.7 0.8 0.9 1
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 95percentile 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

e (meters) NPA mode
Abu Simbel 45 100.00%
Azores 1.9 100.00%
Agadir 1.1 100.00%
Aalborg 0.6 100.00%
Alexandria 1.3 100.00%
Athens 0.8 100.00%
Berlin 0.8 100.00%
Canary Islands 1.3 100.00%
Cork 0.8 100.00%
Catania 0.9 100.00%
Djerba 1.2 100.00%
Egilsstadir 0.8 100.00%
Glasgow 0.8 100.00%
Golbasi 1.0 100.00%
Gavle 0.7 100.00%
Haifa 1.4 100.00%
Jan Mayen 1.1 100.00%
Kirkenes 0.8 100.00%
Lappeenranta 0.8 100.00%
La Palma 1.2 100.00%
Lisbon 1.1 100.00%
Madeira 1.0 100.00%
Malaga 0.9 100.00%
Palma de Mallorca 0.8 100.00%
Reykjavik 1.1 100.00%
Rome 0.8 100.00%
S. de Compostela 0.9 100.00%
Sofia 1.2 100.00%
Swanwick 1.1 100.00%
Toulouse 0.8 100.00%
Trondheim 0.7 100.00%
Tromsoe 0.9 100.00%
Warsaw 0.8 100.00%
Zurich 0.8 100.00%

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

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 oveutient month.
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NPA HNSE Histogram
01/08/2022 - 31/08/2022
Number of Samples: 179,348,240
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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

EGNORPVI Availability is defined as the percentage of epochs manth 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 faulfree conditions using all satellites in view.

The following pictue presents the EGNOS APXvailability over the current month using GE@nbined maps for the
operational EGNOS GEOs.

Latitude

SIS Op - 01/08/2022 00:00:00 to 31/08/2022 23:59:59
APV-I Availability Map

Longitude

Figurel0 ¢ EGNOS APMAvailability

Availability (%)
209.9

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

100.0%

Compliance area percentage wrt ECAC Landmasses - APV-|

95.0% [~
90.0%
85.0% [~
80.0% -
75.0% [~
70.0% [~
65.0% -
60.0%
55.0% [

50.0%

"\/ 1 V]\/\/‘V T \\/ T T \/ |
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Figurell ¢ EGNOS APNAvailability 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 naRilgaion solution. A single
continuity event occurs if the system is available 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 unrfiee fault

conditions using all satellites in view.

The following picture presents the EGNOS -ARWntinuity over the current month using GEG@mbined maps for the
operational EGNOS GEOs.

Figurel2 ¢ EGNOS APNMContinuity
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