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1 AWORD FROM THE ESSBPEO

Similarly to last yearthe EGNOS performance observed in the kstualperiod (April 2018 to
March 2019) remained at high levels with no safety or security inGgd®piacting users during the
period.

On the system evolution side, the new ASTRA 4B geostationary satellite was introduced into EGNOS
operations during the first half of 2018, increasing the robustness of the space segment, and a ne
EGNOS versionwhich improved the system operability wapldged during the summer. On top of
that, works were conducted to ens@RSeaveekollogemo ot
event, which was passed with no impactloen EGNOS services performance

On the service provision sidd2 EWAs were sigad including 4 nonEU EWAs, with Isavia
(Iceland) SMATSA (Serbia and Montenegroand ArendatGullknapp Airport (Norway). The
programme efforts towards the implementation of EGM@Sedmaritime DGPSnavigationservice
resulted in the first two operatiah services of this kind in Europe: EMA (Estonian Maritime
Authority) and CEREMA/DGITM (the French Maritime authoritiesstarted to broadcast
EGNOS/EDAS based services from their first IALA beacons in the period.

The EGNOS Annual workshop took place ind@mber 201&vithi n t he fr ameof t he
Space Weeko, goaGpartcipantaig Marseiler 1y 1

The EGNOS wuser so6 s ataof evdérd0g tigaiotins yeag8323%)e aking it the o r €
3 year in a row which such a high resuilt.

ESSP6s ANSP certificate was r eneweahdtheyren&val 8fA |
its 1ISO9001:2015 certificatevas also achievedvhile the company prepared itself for the 1ISO27001
certification expected to be obtained during summer 2019.

These great results have been achieved thanks to the expertise and commitment of the ESSP tea
ESSP6s partners and subcontractor s, thaGSAwhclo t h
has been ongoing fonany years nowwe thank them alfor this.

W ~ Thierry Racaud @ @

CEO, ESSP SAS We certify you're there.
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2 EXECUTIVE SUMMARY

This document covers the period from 1 April 8@d 31 March 209.

2.1 EGNOS Service Performance

EGNOS service performanaeeas excellent, providingconsistentvalueswith those committed in the
Open Service, Safetyf-Life andEDAS Service Definition Documents

EGNOS Safety of Life (SoL) Servicé Non-Preasion Approach (NPA)
NPA Availability 100% coverage of the 99.9% NPA Service AEE&OS SoL SDD
NPA Integrity No integrity event foeny of the monitoring sites
NPA Continuity Values below 5.1¢h in continental Europe
EGNOS Safety of Life (SoL) Servicé Approach with Vertical Guidance (APV-I)
APV-I Availability 98.02% coverage of the 99% AR\Bervice ArealEGNOS SoL SDD
APV-I Integrity No APV-I integrity event
APV-| Continuity 99.82% cov e r dAB\l Senfice Arda EGNDA 300 SDI
EGNOS Safety of Life (SoL) Servicé LPV-200
LPV-200 Availability 99.18% coverage of the 99% LPAD0 Service AreaHGNOS SoL SDDD
LPV-200 Integrity No LPV-200 integrity event
LPV-200 Continuity 98.56% c oV e r ‘daRve2000Sktrvide AreaHGNOS BoL SD
LPV-200 Accuracy Tails No events happened during the period
EGNOS Open Service (0OS)
Horizontal Accuracy 0.8 metres (98 percentile of the cumulative data for all stations)
Vertical Accuracy 1.4 metres (9Bpercentile of the cumulative data for all stations)
Open Service Availability Above 99% for all locations
EGNOS Data Access Service (EDAS)
Service Availability Latency
Service Level 0 99.91%vs 98.5% target§DAS SDD 542.44 ms/s 1300 ms targeEDAS SDD
Service Level 2 99.92%vs 98.5% target§DAS SDD 547.65 ms/s 1450 ms targeEDAS SDD
Ntrip 99.80%vs 98% targetEDAS SDD 627.32 msss 1750 ms targeEDAS SDD
SISNeT 99.81%vs 98% targetEDAS SDD 76.21 msvs 1150 ms targeEOAS SDD
Data Filtering 99.91%vs 98% targetEDAS SDD 471.87 msrs 1750 ms targeEDAS SDD
FTP 99.95%vs 98% targetEDAS SDD N/A
Signakin-Space (SIS) Availability
PRN120or PRN 136EGNOS OP) 99.985%
PRN123 (EGNOS OP) 99.984 %
EGNOS OP (at least one SIS) 100 %

Tablel: EGNOS service performance during April 2G18larch 2019 period
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The main
1 EGNO

causes for the observed EGNOS Service Performance degradations were:

S OS and SolL services:

(0]

1 EDAS:
0

lonosphere monitoring EGNOS as all SBAS, is sentite to the solar cycle activity and
ionospheric monitoring issuegerethe main cause for underperformarattectingmainly

the North and West of the Service Aregpically connected to an increase of the
geomagnetic activity. The most relevant caseurred on 26 August 2018 when the
EGNOS service performance was degraded in the North of the Servicénageaeral, the
impact of this kind of events is limited to some specific areas and short periods of time
without having a significant impact onettmonthly performanceAlthough it is still the
leadingcause of underperformance, the impact of this kind of events has decreased with
respect to the previous yearly period (around 40% of the daily underperformance events v:
56% in the previous period).

Data quality/RIMS anomalies The existence of local issues in the RIMS receivers (e.g.
unhealthy data) has impacted EGNOS service performance on specific days in the area
near the affected station

GPS monitoring: Problems related to the monitorifgg.non monitored satellites due to
the | ack of visibility from EGNOS refer:¢
Mo n i t ofromedromore GPS satellites are one of the most frequent causes for observec
underperformance. This loss of monitoringsofme satellites has been especially significant

in terms of performance impact during periods with degraded ionosphere monitoring
conditions.As for the case of ionosphere monitoring issues, the impact of this kind of
events is limited both geographicalind from a duration point of view.

Very stable services with monthly performance consistently exceeding the committed
values defined in th&DAS SDD (Service Definition Documentfonsidering theentire
period, all EDAS services were available more than 99.8%eaime, with transit delays
largely below the 1 second threshold.
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2.2 Service Provision and Development
1 Service Evolution:
0 Service Definition Documents (SDD)threeEGNOS SDD versions were published:

A A new version of the SoL SDD (v3.2) was published on theflOctober 208
including, on top of improvements iterms of service coverage specific
considerations for neBU and nopATS users (for further details, refer to section
4.2).

A Afterwards, on the 26of March 2019the curently applicableversion of the SoL
SDD (v3.3) was published, extending the EGNOS service area from 70° to 72°
north

A Additionally, a new version of the EDAS SDD was published on J{fhatdg
which included some updates affecting the system and samfacenation available
and the identification of the use of EDAS for IALA beacons, among others.

EGNOS Safety of Life (SoL) S ¢ e [ EGNOS Data Access Service (EDAS)
Service Definition Document Service Definition Document

Issue 3.3

EGNOS Service Definition Documents

0 Services Notices:the content of theEGNOS SDDswas complemented by the
publication/update of five Service Notices. The main information about these Service
Notices can be found in sectidr

o EGNOS Service Implementation Roadmap:The EGNOS Servi ceso
updated to v4.0 in July 2018 and v4.1 in February 2019emitfanceatontents and format.

T EGNOS U Saisfastidn survey

o TheEGNOS Usersé6é6 Satisfaction Surveyhef0d& | a
calendar year. The survey used a specific online platform whererésfp@nsesvere
received

0 A total of 115 EGNOS users and 25 ABGNOS usersespomledto the survey. The main
outcomes of this survey will be included in B8 NOS Bulletin Q2 2019The results show
an excellent level of user satisfactisith respect to EGNOS servigeanith a global score
close t083%
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1 EGNOS Annual Workshop:

0 The 2018 EGNOS Annual Workshop was integrateéoltime EU Space Weelorganised by
GSA in Marseille from the"3to the 6" of December 201&hftps://www.euspaceweek.u/

The EU Space Weekrought togetheover 1,000 attendeeepresentingthe EGNOS,
Galileo and Copernicus prognanesuser communities

o The 2019 EGNOS Annual Workshop will take plame24-25 September irRome Italy.

Hence, this year the EGNOS Workshop will be-da® event fully dedicated to EGNOS
users.

ANNUAL
WO RKSHOP

ROME, ITALY
24-25 SEPTEMBER, 2019

5 * -
Trust, from space to cockpit s EUROP Y
for one clever sky.

EGNOS Workshop 2023Reqgister now
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1 User Service Implementation
0 EGNOS Multimodal Adoption

All the activities planned to be executed during 2018 were successfully conducted. The marke
segmentsvhere more effort hebeen devoted are aviation and maritime followed by agriculture &
mapping and rail.

ESSP hagontinuedengaging aerodromes to publish EGNResed procedures and operators to get
equipped and certified. During the period reported ia tlicumentl24 LPV procedures have been
published and 131 aircrafts have been certified or achieved operational approtaler 120 new
aircraft/rotorcraft units have been engaged so that in the near future they will retrofit, start with the
certification process or request SBAS options in the avionics for new unit orders.

In the maritime domain, 2018 represented the continuation of the activities launched to implement
EGNOS L1 Maritime Service as well as those linked to the use of EGNOS V2 SiS @3 B®A
positioning source for Aids to Navigation (IALA DGNS stations and AIS stationsg. Estonian
Maritime Authority(EMA) is using EDAS Ntrip (DGPS corrections for RIMS LAP) as the operational
main source of corrections retransmitted thair NarvaJdesuu IALA beacorand he first French

IALA beacon station implementing the concept of retransmitting EDAS/EGNOS corrections over
DGPS started to broadcast on 1 March 2019

In agriculture and mapping, the contacts network has been notably increased amisedst
information for those market segments has been prepared and disseminated. ESSP has approac
users offering a #fpr oo forusefs tocconfirm gutEGNOS rcould sveo n ¢
their positioning needs with the suitable equipment.

In rail, continuous support for SoL and n@oL applications has been provided to GSA for analysing
different means tase EGNOSEDAS in particular) in the railway domain.

j X :
‘e Lt LS =

The EGNOS Multimodal Adoption Plans aims at fostering EGNOS use in all applidatiains
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1 User Support:

o TheEGNOS Appwasreleased on Android and Apple markets on Mar2@18(seventh
anniversary of the EGNOS Safety of Life Service declaratimalprovides all information
an EGNOS user could ne@d connection tahe EGNOS Servie(SoL,0S andEDAS).
Performanceresults (reakttime, historical and forecast performance), EGNOS official
documentation (Service Definition Doaume
wide range ofsupport material and guidelingailored to eachepplication domainare
accessible from your smartphongince then, two different updates have been released
enabling notifications (alerts) upon service degradations/outagesm@unding the EDAS
coverage map.

o The EGNOS User Support websitentinuedits evolution, addingnew toolstargeting
differentmarketsegments

A Aviationusers with a new dedi cat esummadzing theo n
relevant performance metrics and information for this user community.

A Farmerswith a Cost Based Assessmemlt(EASE)

A EDAS users, with the addition cé coverage mawhich indicates the geographical
areas where the different EDAS supported positioning techniqgues (EGNOS,
DGNSS,and RTK) are available

RTK coverage

260 km DGNSS influence
area.

400 km DGNSS influence
D area

® RIMS Station

EDAS coverage mapEGNOS User Support Website

0 A promotion campaigwas launched after tHEGNOS User Support Websitevamp(new
websitedesign andook and feeln line with the other GSA website$) invite users to vis
our website and it resulted in an increaseisits to the websitef over100%.
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3 SERVICE PERFORMANCE

3.1 EGNOS SIS Availability

3.1.1 SIS Availability trending

Definition
Individual GEO availability : Percentage of time when each geostationary satellite broadcasts a valid E
SIS. A valid SIS is defined as a SigtiaiSpace compliant with ICAO SARPS and RTCA MOPS.

Grouped GEO Availability: Percentage of time when at least one geostationary tatiellithe EGNOS
operational configuration (EGNGSP) broadcasts a valid EGNOS SIS. A valid SIS is defined as a $Bigr|
Space compliant with ICAO SARPS and RTCA MOPS.

This section presents thennual performance of SIS availability. It provides tlanual average
performance fothe indivual and grouped GEO availabilityote that die to the GEO swap operation
that occurredn August 2018, GEO 126asbeen considered from 01/08/2018 to 29/08/2018 while
GEO 136 results have been considered from 30/08/2018 until the btatadf 2019

From April 2018 to March 2019, the average (per month) EGB{3%vailability was the following:
1 Individual GEO availabity - OP1: PRN120 (PRN 136nce August 201)899.985 %

1 Individual GEO availability OP2: PRN 123: 99.984 %

1 Grouped GEO availabilityl00 %

Monthly results are given by the following:

BOP1: PRN120 then 136 mOP2: PRN123 oOP1 OR OP2

99,8 - |

99,6 - -

99,4 -

99,2 - -

99 + —
April 2018 May 2018 June 2018 July 2018 August 2018 September  October November December January February March 2019
2018 2018 2018 2018 2019 2019

Figurel: EGNOS SIS availability trenfilom April 2018 to March 2019 (%)
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Numerical values for each month and for each PRN are given in the folltatieg

April 2018 99.943 99.900 100
May 2018 99.943 99971 100
June 2018 100 99.999 100
July 2018 99.985 99.999 100
August 2018 99.985 99.975 100
September 2018 100 99.998 100
October 2018 99.999 100 100
November 2018 99.998 99.999 100
December 2018 100 99.999 100
January 2019 100 100 100
February 2019 99.969 99.965 100
March 2019 100 99.999 100
Average Monthly availability 99.985 99.984 100
Table2: EGNOS SISmonthly availabilityfrom April 2018 to March 2019 (%)
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3.2 SoL Serviced Non-Precision Approach (NPA)

The following figures depict the minimum performance for the {Roecision Approach (NPA)
availability and continuity that can be expected from EGNOS, as defined in the EGNOS SoL Service
Definition Document (seEGNOS SoL Service Definition Documégnf new SDD was published on
28/09/2018 Therefore, some commitment maps changed attitinat The applicable versions of the

SoL SDD during tk reported period were:

1 v3.1 untilSeptembeR018 (included).
M1 v3.2 fromOctoberto March 2019.

Also, it should be notethat the current applicable EGNOS SolL SDD version (y3Bjch includes
the extension of the service area to 72° navts published on 26 March 2019 and is not considered
for the reported period (which ends 31 March 2019).

These values correspond to the expected average performance measured Hyea fackiver using
all GPS satellites in view over a period of anenth, using all the operational EGNOS GEOs:

NPA Availability Map

Avadabiity (%)
2999

:99

Latitude
5

-40 -30 -20 -10 0 10 20 30 a0
Longitude

Figure2: NPA Availability map Expected minimum performan¢8oL SDD v3.1 and v3.2)

NPA Continuity Map — NPA Continuity Map
ontinuity Ris
- 4

70 T T T T
<5.0x10 i <2.5x10
< 1.0x107 3 t <5.0x10%
< 2.5x10°7 w < = < 1.0x107
T g <2 3

60 !

Latitude

S . " Ko
or oy
Figure3: NPA Continuity map Expected minimum Figure4: NPA Continuity map Expected minimum
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NPA performanceachieved during the reporting period is reported below. Additionally, NPA
performance is reported through the EGNOS Monthly Performance reports, availableEGaNGS
User Support website

3.2.1 NPA availability

EGNOS NPA Availabilityis 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 provides NPA availability for the reported period, for combined GEO
(understood as the use of corrections from any of both operational GEOs, switching between them |

case a SIS outage longer than 3 seconds is observed)

Figure5: NPA Availability from 01/04/18 to 31/03/19

The NPA availability performance has been excellent during the reporting pgreader than 99.9%
over the entire NPA Service Area

1 NPA Service Area is the 99%PA availability area depicted iRigure2 coming fromthe EGNOS Safety of Life SDDIt corresponds
to the MT27 area.
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