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1 EXECUTIVE SUMMARY

1.1 A word from the ESSP CEO

Another year has passed with ESSP very pleased in providing firsEGB3S services, to Safety of Life, Open
Service and EDAS users: with satisfaction at 8.9 out of 10 from the 2022 user survey.

For aviation, the EGNOS service is provided in 33 countries, 463 airports/helipads, for a total of 875H&€aHOS
operations. Theperiod up to 2030 is a pivotal period for the European Union in the field of air navigation in fact,
regulation will require 100% of IFR runweyds in Europe to offer SBAS landing by 2024; and by 2030 all CAT |
landings supported by EGNOS only. The adgwveent of EGNOS based navigation procedures will continue
increasing. Operational continuity is essential for the implementation of the PBN (perforsbasee navigation)
Regulation. ESSP is committed and proud to be part of the EGNOS journey that pdsthéejoal ofCarbon
Neutrality in Europe in 2050.

ESSP continued its specific dissemination and awareness campaign related to the EGNOS Working Agreeme
(EWA). As a result of this activity, ESSP has signed 2 new EWAs (currently 76 inefarmen Apri and
December 2022): both of them established with rotorcraft operators.

In the maritime domain, ESSP continues with the support to the EGNOS Maritime Service Implementation Plat
and we are looking forward to implementing the new SBAEGNOS Maritime rsgce at the end of 2023. In
addition, ESSP supported closely EUSPA in the development and publication of the IEC SBAS maritime recei\
standard: support which will continue, considering the likely interest of EUSPA in developing new SoL SDD for rai
road and drones, on top of aviation and maritime applications.

ESSP keeps being very responsive and efficient towards the EGNOS Programme needs, especially in the suppor
anomaly resolution. Such was for example, the EGNOS system releaseYSR2®R SS1which was deployed in
May 2022 to correct a risk, detected four months earlier, of common mode of failure at system level.

Regarding EGNOS performantte values are in line with the ones committed in the Open Service, Saff¢ife,

and EDASService Definition DocumentdNonetheless, he southwest region was slightly degraded due to
ionospheric irregularigist Ay { SR G2 GKS AYyONBFaS Ay a2ftF N I OUABAGE
whilst the northern border due to the occurrences of periods with high geomagnetic activity.

The EGNOS annual workshop with the users was celebrated on Oct@2a2@art of the European Space Week
organised by EUSPh the EGNOS session interesting case studies of EGNOS implementation in the aviation,
maritime, rail and agriculture sectors were presented (refeE@NOS User Support Webkite

Speaking about the new challenges in the coming period, | would like to highlight the trangitiom current
EGNOS Service Provision contract to the new one that took place in January 2023. This new contract is bringing
new relationship between EUSPA and ESSP with the aim of benefiing EGNOS users, in particular th
enhancement of current securifyunctions as one of the main objectives.

Besides, the management of risk related to EGNOS performance will continue to be a priority in order to keep
first class EGNOS service provision. Some of these risks include the reallocation of certain EGN@Sgmonito
stations and the management of the upcoming Solar Cycle 25 with the peak expected in 2025. Namely, for the
Solar Cycle 25, ESSP in coordination with EUSPA are working on mitigation actions such as anticipate
communication to users, and assessing tbleustness of the upcoming releases (namely the ESR 2.4.2B expected
to be deployed in the last quarter of 2023).

The maturity of the ESSP Management System is demonstrated by the maintenance of the, 1ISO27001, 1ISO90(
and mostly important EASA R&uniropearservice provider certificate.
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| would like to thank the ESSP teams for their commitment, our partners and subcontractors for adapting to the
everevolvingsituations and sustaining the firstass services; and finally our customer EUSPA for their codtinue
trust.

O e ers ESSP
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1.2 Executivesummary
This document covers the period fromApril 2022 to 31 December2022.

Serviceperformance

EGNOS service performance has been good, providing vetuesistentwith those committed in the Open

Service, Safetgf-Life and EDAService Definition Documents

EGNOS Safetyf-Life (SoL) ServiceNon-Precision Approach (NPA)

NPA Availability

99.73% coverage of the 99.9% NPA Service Area (EGNOS SoL SDD v3.4)

NPA Integrity

No integrity event for any of thmonitoring sites

NPA Continuity

Values below 5.10h in continental Europe

EGN

OS Safetyf-Life (SoL) ServicgApproach with Vertical Guidance (APY

APV Availability

97.00% coverage of the 99% APService AreeHGNOS SolL SDD y3.4

APV Integrity

No APM integrity event

APV Continuity

by @p w2 02 @S NIABS Sedite AledEESNQSiSol/8DD y3.4

EGNOS Safetyf-Life (SoL) ServiaeLP\200

LPV200 Availability

93.28% coverage of the 99% LPFOO Service Are&GNOS Sol Si®4)

LPW200 Integrity

No LPM200 integrity event

LPV200 Continuity

yT T 102 02 @S NALPV300 Sefvicel AeEEGNOSVBaL SDD y3.4

LPW200 Accuracy Tails

No events happened during the period

EGNOS Open Service (OS)

Horizontal Accuracy

2.3 metres (9% percentile of the cumulative data for all stations)

Vertical Accuracy

2.5 metres (998 percentile of the cumulative data for all stations)

Open Service Availability

Above 99% for all locations, except RIMS CNR_Bhd

EGNOS Data Access Service (EDAS)

Service

Availability Latency

Service Level 0

99.96% vs 98.5% targdfDAS SDD

652.46ms vs 1300ns target EDAS SDD

Service Level 2

99.96% vs 98.5% targdtDAS SDD

652.77ms vs 1450ns target EDAS SOD

Ntrip 99.85% vs 98% targeEDAS SDD 615.06ms vs 1750ns target EDAS SDD
SISNeT 99.84% vs 98% targeEDAS SDD 57.69ms vs 1150ns target EDAS SDD
Data Filtering 99.8F% vs 98% targeEDAS SDD 459.62ms vs 1750ns target EDAS SDD
FTP 99.87% vs 98% targeEDAS SDD N/A

Signalln-Space (55) Availability

PRN123 (EGNOS OP)

PRN136 (EGNOS OP)

EGNOS Ot least one (%)

99.97% 99.99% 100%
Tablel: EGNOS service performance from AprilZ{Ixcember2022
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The leading causes for the observed EGNOS Service performance degradations were the following:

T EGNOS OS and SolL services:

(0]

1 EDAS:

lonosphere monitoring:the EGNOS ionosphere monitoring problems affected mainly the north and
southrwest of the Service Area. Since the beginning of 2022, it has become the main cause of
observed underperformance, with a slightly increased impamnhpared tothe preceding yearly
period (approximately 38% of the daily underperformance events vs 35% in the preceding period).
The main reason is the ramyp of solar activity due to solar cycle #25, which has led to ionospheric
disturbances occurring with more frequency.

GPS monitorig: Problems related to monitoring one or more GPS satellites (e.g-nmmmitored
alrdSttAdSa RdzS (G2 GKS 101 2F OGA&AAOAL Aladot TNR
dza SQk Wb 2 (i a Soyhdoil tReNIDR feourrdntN&uses of observedderperformance. This
monitoring loss of some satellites has been especially significamipacting performance during
periods with degraded ionosphere monitoring conditions.

This type of problem has significantly decreased compared to the preceding year (approximately 31%
of the daily underperformance events vs 35% in the preceding period), mainly due bocteasing
significancenf ionosphere monitoring problems.

Notice Advsory to Navstar User@NANU: The publication of NANUSs that declare certain satellites as
temporarily unusable has impacted the EGNOS service performance on specific days in most of the
Service Area. The most notable degradations took place during thehsafi October, November

and December when the majority of the published NANUs required the activation of the OWA to
avoid the occurrence of GRI66. This OWA implied the loss of monitoring of the affected satellites
for a minimum period ofl8 hrs in somenstances in multiple satellites simultaneously.

Globally, this issue has accounted for roughly 11% of the daily underperformance events.

Serviceshave been very stableyith monthly performances consistently exceeding the committed values
defined in the EDAS SDD (Service Definition Document). All EDAS services were @vaitabléhan 99.95%
during the entire period, except 020 and 210ctober 2022, whe a network isge affected their availability,
which was reduced to 99.21% (monthly average).

Apart from this main service outage, during tteporting period, there was a degradation of the FTP service,
where the files were published with intermittent delafrem June B22,but not affecting the availability of
the FTP service. This isstmtinueduntil 27 September.

During thereporting period, the EDAS version was upgraded from v2.5.10 to v2.5.12, incladilaglios COTS
and OS upgrade teesolve obsolescence issueR]MS configuration, FTP certificate renewal and ORs
resolution.
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1.3 Servicegrovisionand Development

1 Service Evolution:

o Service Definition Documents (SDD)

A new version of the EGNOS Data Access Service Definition Document (EDAS SDD) wasqgoublished
13 September 2023. This v2iSreleaselil 2 NB FTf SO0 (KS aSNBAOSQa ftFdSa
LOStlIYR a |y 9Dbh{ LINIHAOALIYG YSYOSNX ! RRAUGA
European Union Agency for the Space Programme (&JUSHR provides upo-date information on the

951 { LISNF2NXYIyOSad LI A& AYLRZNIFy(d (2 KAIKEAIKDG
in 2012. Throughout this decade of data provision, et of services has grown and evolved amaks
oriented towards different domain applications.

EGNOS Safety of Life (Sol) I( ) EGNOS Data Access Service (EDAS)

Service Definition Document Cum Service Definition Document

Figurel: EGNOS Service Definition Documents

Activities towards the publicatioof anew version of the SoL SDD are ongpimglose coordination with
EUSPA/EC and EASA.

Services Notices
During this period, several Service Notices were publishetised below:

A { SNBAOS b2GAOS 1 Ho aGt20SyaGdArf 9Dbh{ dzy RSNLIS
publishedon 18 October 2023

A { SNIBBAOS b2GA0S I H N Gt 2GSy GAlf 9Dbh{ dzy RSN
O2y FAAdzNI A2y £ d ¢ KS isBuadf ®ith NiBdatad infaBriatiert &rS RIMSg S N
configuraton (v1.0- 20/12/2022 v2.0 23/12/2022 and v3.0 27/12/2023).shouldbe noted that
the last versiorv4.0 was recently publishedon 31/03/2023 confirming that the new RIMS
configuration is the result ofhe decommissioning of RIMS Abu Simbel (4BBSgypt) and
Alexandria (ALY Egypt).

0 EGNOS Service Implementation Roadmap:

During thereporting period, no new version of Selee Implementation Roadmaps hbaeen published as
agreed with EUSPA
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1 EGNOS Workshop:

The 2022 EGNOS Annual Workshop took ptecBOctober 2022 in Praguas a hybrid evenand aspart of
European Space Weelh the EGNOS sessjanteresting case studiesnoEGNOS implementation in the
aviation, maritime, rail and agriculture sectors were presented.

Presentations are available on tB&NOS User Support Website

1 EGNOS User Satisfacti®@rveys:

The 2022 EGNOS User Satisfaction Survey was announced by EUZROctober 2022. The survey was
closed on28 February 2023. 82 valid answers were receigggl of them from EGNOSers and 2Grom
non-EGNO&sers.

1 EGNOS Sdmplementation inAviation:
0 EGNOS procedures:

At the end of the periodovered bythe report (31December 2022), ESSP was supporting EGIde:
operations for 463 airdromes and a total of 875 EGN@sd operations (439 ARV398 LP\200, 33
AP\/Baro EGNOBased approach procedures, and 5 RNP 0.3 routes).

1 UserService Implementation
o EGNOS Multimodal Adoptian

A All planned activities for 2022 were successfully executed. The market segtaemksch more
effort has been devoted are aviation and maritime, followed by rail, other market segments
(energy & raw materials and smart mobility) and agriculture.

A ESSP andUSPA have continued engaging aerodromes to publish the EG&®& procedures
and encouraging operators to get equipped and certified. During the period reported in this
document, 36 LPV and 49 LPV200 were published, for a total of 85 Hiask&dJprocedurs from
April to December 2022and 47 more aircraft/rotorcraft units were engaged so that in the near
future they will retrofit, initiate the certification process, or request SBAS options in the avionics
for new unit orders.

A Traffic Assessment and a CBre performed for Smartwingsln addition the traffic
assessment prepared for Aer Lingus received very positive feedback and was a key input for them
to decide to apply for funding.

A In the maritime domain, the activities related to the use of the EGMDSIS or EDAS as a
positioning source for Aids to Navigation (IALA DGNSS stations and AIS stations) have continuec
Contact was established with Finldddnaritime authorities and a full architecture analysis and
CBA were carried out for their IALA DGN88 AIS infrastructure to retransmit EGNxSed
corrections. Additionally, aada campaign along the Irish coast was successfaitypleted

A In the rail sector, ESSP has continued supporting EUSPA with a special fecosuet size
assessment of European freight wagons to be equipped with GNSS tracking devic&ol(hon
market). Nearly 235,000 European freight assets are to be retrofitted by 2024 with EGNSS
receiverslt was confirmed that 178,000 smart assets in Europe &lacady been equipped with
EGNSS telematics devidss2022

A In agriculture, customised EGNOS information has been prepared and disseminated, for jnstance
through the production of a bochure with one use case of EGNOS & Copernicus synergy in
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agricultwe. There was loser contact with universities to provide practical and thetaral
lectures (Munich, Madrid). Success stories in foresteye alsgoublished in the EGNOS bulletin.

A Within other markets segmentssuch as energy and raw materials, a compéetreport was
produced with the outcomes of the researafito positioning needs in different applications in
this market. Several contacts with smart mobility companies were estaoljsind a siccess
story concerning EGNOS capability in scooters and mldutes was published in the EGNOS
bulletin.

1 User Support:

0 EGNOS Helpdesk activities

During 2022the EGNOS Helpdesk managed 162 user requests, representing 301 total iterations (internal
and external). 10 of these requests were received over the phaftaough several other calls were
received that did not result in a Helpdesk ticket).

EGNOS User Support Website activities

The main task performed during this period was the upgrade from Drupal 7 to Drupal 9, which required
updatesto several contributednodules, the adaptation of new modules which are no longer available in
Drupal 9 and the development of new modules replacing existing custom modiulégesting of the
website was requiredincluding the verification of the existing interfaces (UPCNpNé Application, e
YIEAf &ASNISNJ 95! Dther&iilies devdhcyimed dvér this petioduch as the outcomes
from the User Satisfaction Action Plan 2022 proposed to EW&BAImprovemerdto the Airport Data
Generation Tool).

/)< SUPPORT SERVICES

Support Services for Users from any Market Segment

EGNOS User
Support Website | e § DOcumentation

EGNOS
Helpdesk

)

Figure2: EGNOS Support Services
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2 SERVICE PERFORMANCE

2.1 EGNOSiSavailability

2.1.1 dSAuvailabilityTrending

Definition
Individual GEO availabilityPercentage of timén whicheach geostationary satellite broadcasts a valid EG
3S. A validiS is defined as a SigAaiSpace compliant with ICAO SARPS and RTCA MOPS.

Grouped GECavailability: Percentage of time in which at least one geostationary satellite in the EC
operational configuration (EGNQ3°) broadcasts a valid EGNG& Bvalid $S is defined as a SigriaiSpace
compliant with ICAO SARPS and RTCA MOPS.

This section presents the performance o6 Swvailability. It provides the yearly average performances for each
GEO of the Operational EGNOS segregation, namely PRN123 and PRN136.

1 OP1: PRN136: 99.97%
1 OP2PRN123: 99.99%
T EGNO®P (at least oneis): 100%

The following figure shows the monthly retsul

m OP1: PRN136 m OP2: PRN123 = OP1 OR OP2
100.00% -

99.50% -

99.00% -

98.50% -

98.00% -

Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22

Figure3: EGNOSIS OP availability trend from April 2022 to December 2022 (%)
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The following table shows the numerical values for each month and each PRN:

DATE OP1: PRN136 OP2: PRN123 OP1 OR OP:
April 2022 99.9795 99.9990 100
May 2022 100.0000 99.9848 100
June 2022 99.9677 99.9809 100
July 2022 99.9991 99.9998 100

August 2022 99.9994 99.9990 100
September 2022 99.9992 99.9997 100
October 2022 99.9996 99.9990 100
November 2022 100.0000 99.9995 100
December 2022 99.7829 99.9996 100
Averagemonthly availability 99.9697 99.9957 100

Table2: EGNOS ORSsMonthly availability from April 2022 to December 2022 (%)

2.2 SoL Service Non-Precision Approach (NPA)

The followingfigures show the minimum performance for the NBnecision Approach (NPA) availability and
continuity that can be expected from EGNOS, as defined in the EGNOSHeeeEGNOS SolL Service Definition
Documenj. Versiorv3.4 of the SoL SDD was published on 04/05/2021.

NPA Availability Map

Availability (%)
>99.9

=99

Latitude

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

Figured: NPA Availability mag Expected minimum performance (SoL SDD v3.4)
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NPA Continuity Map - e
ontinuity Risl

< 2.5x107%

< 5.0x10%

< 1.0x1073

< 2.5x1073
]

= 2.5x1073

70

60 -

50 -

Latitude

40 |

30

20

Longitude

Figure5: NPA Continuity map Expected minimum performance (SoL SDD v3.4)

These values correspond to the expected performance measured by driiltieceiver using all GPS satellites in
view for one monthandusing all operational EGNOS GEOs.

The NPA performance achieved during tleporting period isshown below. Additionally, NPA performance is
conveyed through the EGNOS Monthly Performance reports, available @3N©S User Soort website
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2.2.1 NPAAvailability

EGNOS NPavailability is defined as the percentage of samples in which the Horizontal Protection Level (HPL) is
below the Alert Limit for NPA (HAL: 556m), computed over the total period.

The following figure shows the NPA availability for the reipgrperiod for combined GESJunderstood as the
use of corrections from either one of the two operational GEOs, switching between each one of them in the event
that an $S outage longer than three seconds is observed):

SIS Op - 01/04/2022 00:00:00 to 31/12/2022 23:59:59

NPA Availability Map
Availability (%)

=90.9

I:l No availability

Latitude

-40 -20 o] 20 40

Longitude

Figure6: NPA Availability from 01/022 to 31/12/22

The NPA availability performance has been excellent during the reporting period: greater thaove®¥he
entire NPA Service Areaxceptfor a very small region over Greenland due to the lack of visibility of the EGNOS
operational GEO sallites (GEGL/PRN136 and GEZIPRN123).

1The NP/Service Area is the 998 Aavailability area depicted iRigure4 from the EGNOS Safety of Life SRR@orresponds to the MT27
area.
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2.2.2 NPAAvailabilityc Achievement Against Target

The following figure shows the combination of the 99% [dfPalability map and the NPA Servigesa It should
be noted that thenorth-westcorner was not covered by the GEO footprint during the reporting period.

NPA Availability over 99% with respect to Service Area

mﬁ

Compliant in
Reference Map

Compliant

Not compliant in|
Reference Map

Not Compliant

50

Latitude

40

30

ESSP ~

Longitude

Figure7: NPA Availability map regarding the Service Ar)am 01/04/22 to 31/12/22
In the picture, the legend should be read as follows:
| 1 the part of the Service Area where NPA availability was above 99%.
| iithe part of the Service Area where NPA availability was lower than 99%.

As shown in the figure above, NPA availability was greater than 99%hevarea where the EGNOS GEOs were
visible for the reporting period.

Takingthe SoL SDD v3ebmmitments as the reference, the percentage of compliant points with the 99.9% NPA
Service Area i99.73%(this value corresponds to 100% of the 99.9% NPA $efArea not affected by lack of
visibility of EGNOS GEOs). Note that the comparison concerning the SDD SoL commitment map is included f
information purposes. The commitment map is a monthly referemdegreasthe reporting period is one year.
Consequently, this comparison must be interpreted with care.
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2.2.3 NPA Integrity

equal to the corresponding Protection Level for NPA.

Information situation has occurred.

An EGNOS NPA Integrity Eveistdefined as an event in which the Navigation System Error is greater than or

The SafetyIndexis defined as the Navigation System Error versus the Protection Level ratio (assuming the NP/
algorithms b compute XNSE and xPL) for each second. If the XNSE/xPL ratio is over 1, it indicates that a Misleadil

Table3 shows the maximum Brrizontal Safety Index (H3) each RIMS inside the NPA Service Afeaifed).

Station HSI Station HSI
Abu Simbel 0.39 Kirkenes 0.24
Azores 0.35 Lappeenranta 0.21
Agadir 0.76 La Palma 0.60
Aalborg 0.22 Lisbon 0.33
Alexandria 0.45 Madeira 0.63
Athens 0.31 Malaga 0.50
Berlin 0.25 Palma de Mallorca] 0.29
Canary Islands 0.67 Reykjavik 0.24
Cork 0.28 Roma 0.24
Catania 0.36 S. de Compostela| 0.41
Djerba 0.56 Sofia 0.28
Eqgilsstadir 0.23 Swanwick 0.25
Glasgow 0.23 Toulouse 0.27
Golbasi 0.31 Trondheim 0.26
Gavle 0.24 Tromsoe 0.34
Haifa 0.33 Warsaw 0.24
Jan Mayen 0.31 Zirich 0.30

Table3: NPA Safety Index (maximum) at reference stations

None of the RIMS stations inside the SDD commitment a® impacted by integrity events in the position

domain during the analysed period.
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The following figure provides theSH histogram, collecting measurements from the different EGNOS stations and
for the operational GEOs over the entire period.

NPA HSI Histogram
01/04/2022 - 31/12/2022
Mumber of Samples: 1,569,980,938

10° T T T \ T

T T
Histogram [ :

108

= =
(=} [=] (=] [=)
S el El =

. Number of Samples

=]
Ta

0.5
HSI

Figure8: NPA Horizontal Safety Index

2 Note that some periods may have been removed for the computation of the different histograms presented in this document,
corresponding tostationsshowing poor data quality linked to the local environment. Data extracted from histograms correspond to data
from RIMS wherany OR affectingata quality has been observed, the presence of cycle slips affecting performance have been detected,
or other data quality issues have been traced as causing daily degradations.
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2.2.4 NPA Continuity

EGNOS NPA Continuity computed by dividing the total number of single continuity events, using eslidirey
window of one hour, by the number of samples with a valid and available NPA navigation solution. A single
continuity event occurs if the system is available atstiagt of the operation and, in at least one second within the

following timesliding window of one hour, the system becomes unavailable.

The following figure shows the NPA Continuity Risk obtained for the GEO, combined over the entire analysed
period.

SIS Op - 01/04/2022 00:00:00 to 31/12/2022 23:59:59
NPA Continuity Risk Map

Continuity Risk

>1.0x1072
<1.0x10°2
£5.0x10°3
<2.5x1073
<1.0x1072
=5.0x10°%
£2.5%x10°%

<1.0x107%

I:l No availability

Latitude

-40 -20 0 20 40

Longitude

Figure9: NPA Continuity Risk from 01/04/22 to 31/12/22

As shown in thebovefigure, most of the MT27 Service Area presents a continuity risk lower thart éxtept
for the corners where the performance achieved igldly worse, mainly due to the lower number of GPS
satellites monitored from these regions. In particular, in therth-west corner, continuity performance is
impacted by the lack of visibility of GE0123.
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2.3 SolL Service Approach with Vertical guidance PA4I)

{
:

The following figures show the minimum performance expected from EGNO&nfApproach with Vertical
guidance (APY) availability and continuity, as defined in tB8sNOS SolL Service Definition Documéatsion

v3.4 of the SoL SDD was published on 04/05/2021.

Figurel0: APV Availability mag; Expected minimum performance (SoL SDD v3.4)

Figurell: APVI Continuity mag; Expected minimum performance (SoL SDD v3.4)

These values correspond to the expected performance measured by drémilteceiver using all satellitéa

view when averaging over one month, using all operational EGNOS GEOs.

The achieved ARMperformance during the reporting period skownbelow. Additionally, APY performance is

reported through the EGNOS Monthly Performance reports, available oB@MOS User Support website
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