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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)

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59
NPA Availability Map

Availability (%)
=00.9

=09

=08

=05

=90

=80

I:' No availability

Latitude

-40 -20 0 20 40

Longitude

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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3.2.2 NPA availability d Achievement against target

The combination of the 99% NPA Availability map and the NPA Serficed’ is shown inthe
following figure. It should be noted that, thanks to &xeellent NPA service performance, the same
result would have been obtained taking the 99.9% availability target as the reference.

NPA Availability over 99% with respect to Service Area

T = gr T T - T T Compiark 1
%g’ Reference Map
0 3 - Cumpliart
et compliznt i
s renice Map
?::’_,J Mot Complant

oL

Latituda

40 -

30 -

20 -

Q E@W . . : Longitude

Figure6: NPA Availability map with respect to the Service Aie@1/04/18- 31/03/19

In the picture, the legerghould be reads follows:

1 ! This is the part of the Service Afeahere NPA availability was
above 99%.

§ Compliant: This is the zone out of the Service Aredere NPA availability was also above 99%
(extension of coverage with respect to the commitment).

T ) This is the part of the Service Afeahere NPA availability
was lower than 99%.

T Not compliant (white): This is any other zone out of the Service Arehere NPA availability is
lower than 99%.

As shown in the figur@above NPA availability was greater than 99% over the entire MT27 area for
the reporting period.

Considering the applicabervice Definition Documernap used as the reference, the percentage of
points which were compliant with the commitmenfL&0%. Note thathe comparison with respect to
the SDD SoL commitment map is included for informatiparposes The commitment map is a
monthly reference, while the reported period is one .y&aerefore, this comparison must be
interpreted with care.

2 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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3.2.3 NPA availability 899% daily compliance

The percentage of days over the reported period in which the daily NPA availability was over 99% is
shown in the following figure.

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59

Days with NPA Availability > 99%
Availability (%)

=99.9

I:' No availability

Latitude

Longitude

Figure7: NPA Availability - Percentage of days with availability over 99%4/04/18 to 31/03/19

As observed, the NPA daibvailability was higher than 99.9% for the full period in the whole MT27
regionexcept for amall area in the soudastern corner.

% The grey colour is used to identify regions where no days with an NPA availability greater than 99% has been Thisesitedtion
is observed in all regions outside the target EGNOS service area (defined by the boundaries of MT27).
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3.2.4 NPA Integrity

EGNOS NPA Integrity Evenis defined as an event in which the Navigation System Error is greater
than or equal to the corresponding Protection Level for NPA.

The Safety indexis defined as the Navigation System Error versus Protection Level ratio (assuming
NPA algorithms to competxNSE and xPL) for each second. If the xNSE/xPL ratio is over| 1, it
indicates that a Misleading Information situation has occurred.

Table3 shows themaximum HSI at each RIMS inside of the NPA Service AFeguie?2).

Station HSI Station HSI Station HSI
Aalborg 0.17 Egilsstadir 0.20 Palma de Mallorca | 0.22
Abu Simbel 0.23 Gavle 0.21 Reykjavik 0.35
Agadir 0.27 Glasgow 0.17 Roma 0.19
Alexandria 0.21 Golbasi 0.24 S. de Compostela | 0.50
Athens 0.23 Haifa 0.20 Sofia 0.25
Azores 0.20 Kirkenes 0.28 Swanwick 0.26
Berlin 0.22 La Palma 0.24 Toulouse 0.22
Canary Islands | 0.32 Lappeenranta | 0.32 Tromsoe 0.20
Catania 0.26 Lisbon 0.30 Trondheim 0.27
Cork 0.18 Madeira 0.28 Warsaw 0.20
Djerba 0.22 Malaga 0.27 Zirich 0.22

Table3: NPA Safety Index (maximum) at reference stations

None ofthe RIMS stations inside the SDD commitment drag been impacted by integrity events in
the position domain during ttenalysederiod.

EGNOS RIM% appeenrantdFinland)
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The following figure provides the histogram for HSI (Horizontal Safety Indealecting
measurements from the different EGNOS stations and for both operational GEOs oeetiréne
period.

NPA HSI Histogram
01/04/2018 - 31/03/2019
Number of Samples: 1,991, 645 526
T T T T

1 T
Histogram I :

Number of Samples

@ tssp )o: 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
_ HSI

Figure8: NPA Horizontal Safety Indéx

4 Note that for thecomputation of the different histograms presented in this document, some periods may have been removed,
corresponding to stations presenting bad quality of data linked to local environment. Data removed from histograms doroetpond

from RIMS in whidh any OR affecting data quality has been observed or presence of cycle slips affecting performance is detected o
other data quality issues have been traced as cause of daily degradations.
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3.2.5 NPA Continuity

EGNOS NPA Continuityis computed by dividing the total number of single continuity events, using a
time-sliding window of 1 hour, by the number of samples with valid and available NPA navigation
solution. A single continuity event occurs if the system is available at theftae operation and, ip
at least one second within the following tisieling window of 1 hour, the system becomes
unavailable.

Thefollowing figure shows the NPA Continuity Risk obtained for the GEO combined ovemtire
analysederiod.

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59
NPA Continuity Risk Map

Continuity Risk
>1.0x1072

=1.0x10°2
=5.0x10°2
=2,5x10°%

=1.0x1073
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£5.0x107%

<2.5x107%

<1.0x107%

I:' No availability

Latitude
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L

-40 -20 0 20 40
Longitude

Figure9: NPA Continuity Risk from 01/04/18 to 31/03/19

As shown in the previous figure, most of the MT27 Service Area presents a continuity risk lower than
2.5-10% with the exception of the corners where the performacbéevedis slightly worse mainly
due to the lower number of satellitg®nitoredfrom these regions.
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3.3 SolL Serviced APproach with Vertical guidance (APV-1)

The following figures depict the minimum performance that can be expected from EGNOS for
Approach with Vertical guidance (ARW availability and continuity, as defined the EGNOS Sol
Service Definition DocumeniA new SDD was published on 28/09/20T8erefore, the commitment
maps changed at thi@ne. The applicable versions of the SoL SDD during the reported period were:

1 v3.1 untilSegember2018 (included).

1 v3.2 fromOctaber to March 2019.

Also, please note that the current applicable EGNOS SoL SDD version, (w8 includes the
extension of the service area to 72° nonths published on 26 March 2019 and is not considered for
thereported period (which ends by 31 March 2019).

These values correspond to the expected minimum performance measured byfraefaelteiver
using all satellites in view, when averaging over a period of one month, using all the operational
EGNOS GEOs.

APV-I Availability Map APV-I Availability Map
Availability (%)

299

Availability (%)
A 299
298 | 298
295 i 295
B
=<
o

290

90
9

Latitude
Latitude

Figure10: APV-I Availability map- Expected minimum  Figurel1l1: APV-I Availability map- Expected minimum
performancé SoL SDDv3.1 performancé SoL SDDv3.2 (published on 28/09/2018

Continuity Risk Continuity Risk

APV-I Continuity Map APV-I Continuity Map
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Figurel3: APV-I Continuity map- Expected minimum

Figure12 APV-| Continuity map- Expected minimum !
performancé SoL SDDv3.2 (published on 28/09/2018

performancé SoLSDDv3.1

ESSRPDRD-23614P  1ss.01-00 Page24 of 84

This document is the property of ESSRS. All information included is confidential astthll not bedisclosedvithoutESSPSASprior written approval


https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd

O@ The 7‘( Service Provider

We certify you're there.

Achieved APV performance during the reporting period is reported below. Additionally, -APV
performance is reported through the EGNOS Monthly Performance reports, availableEGaNGS
User Support website

3.3.1 APV availability

EGNOS APV Availability is defined as the percentage of epochs in the period in which the
Protection Level (both HPL and VPL) is below Alert Limits for this AR®rvice (HAL:40m; VAL:
50m) over the total period.

The following figure provides, for the combination of the operational GEOs, the GEOIAPV
availability for the reported period:

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59
APV-I Availability Map

Availability (%)
209.9

=99

=98

Latitude

Longitude

Figurel4: APV-| Availability from 01/04/18 to 31/03/19

The AP\£| availability performance has been excellent during the reporting pepiedter than 99%
over the entire 99% APV Service Ared with deviationsobservedonly in the Southeast and some
small regions in the East and Northeast

®99% APV:l ServiceArea is the 99%APV-| availability area depictein Figure11 obtained fronthe EGNOS Safety of Life SDD
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3.3.2 APV availability 8Achievement against target °

The combination of the 99% ARMAvailability map and the 99% APV Service Ared gives the
following:

APV-I Availability over 99% with respect to Service Area
70 _——
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Figurel5: APV-l 99% Availability map with respect to t!#9% AP\:| Service Are4- 01/04/18 to 31/03/19
In the picture, the legerghouldbereadas follows:

1 1 This is the part of the Service Afashere APV availability was
above 99%.

§ Compliant: This is the zone out of the Service Areehere AP\ availability was also above
99% (extension of coverage with respect to the commitment).

1 ) This is the part of the Service Afeghere AP\ availability
was lower than 99%.

f Not compliant (white): This is any other zone out of the Service Arghere APV availability is
lower than 99%.

The percentage of points that were compliant witha®# AP\:| Service Aredis 98.02%. Justan

area in the Southeast and some small regions in the East and Northeast pszsaBt
underperformanceFocusing on the Southeast of the Service area, the reduced covetlsigaegion

was mainly due t@ccassionabtata quality issues affecting some of the stations in the fegiuh

some losses of the monitoring of GPS satellites (lack of visibility from the EGNOS stations network
and/or changes in the GPS constellation).

6 Service Area used as reference corresponds to the one presented in the EGNOS Safety of Life SDD v3.2.
799% AP\l ServiceArea is the 999%APV-| availability area depicted ifigure11 obtained fronthe EGNOS Safety of Life SDD

8 These events may occur from tineetime mostly due to environmental/local conditions. The degradation typically lasts two or three
days over a month.

ESSRDRD-23614P  1ss.01-00 Page26 of 84

This document is the property of ESSRS. All information included is confidential astthll not bedisclosedvithoutESSPSASprior written approval


https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd

O@ The % Service Provider

We certify you're there.

Note that the comparison with respect to the SDD SoL commitment map is included for information
purposes The commitment map is a monthly reference, while the reported period is one year and
therefore, this comparison must be interpreted with care.

3.3.3 APV availability 699% daily compliance

The percentage of days over the reported period in which the dailyl ARallability was over 99% is
shown in thdollowing figure.

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59
Days with APV-I Availability > 99%

Availability (%)
=09.9

=99

I:' Nao availability

Latitude

r

J Longitude

Figure16: APV-I Availability i Percentage of days wittvailability over 99% 01/04/17 to 31/03/18
The previous figurehowsthat the APVI Availability was higher than 99%:
1 99% of the days in 46.44% of the 99% AlPBervice Area.
1 95% of the days in 77.57% of the 99% AlPBervice Area.

° The grey colour is used to identify regions where the daily ABvailability has always been below 99%.
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The following figureshows theannualAPV-I availability compliance with respect to the target at the
airports with published EGNGBased operations:

APV1 Availability at Airports
01/04/2018 - 31/03/2019

Availability (%)
100%
=99%
=08%

=97%
=06%

<96%

g I:INU availability

LatitLde

Longitude

Figurel7: Annual APV-I Availability compliance at airports with published EGN®&sed operations

Moreover, the monthly APY service availability was greater than 99% during énéire reporting
period at all airports with EGNORased operationgpart fromKirkenes (ENKR) airport in March
and August 2018 (98.86% and 98.80% respectively).

For additional information, please refer to the correspondiogthly Performance Reports

LPV approvedletstream 32 frorkagle Air (Credit: Eagle Air)
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3.3.4 APV Integrity events

EGNOS APV Integrity Eventis defined as an event in which the Navigation System Error is greater than or

to the corresponding Protection Level for ARV

equal

No integrity events were detected.

The Safety Indexis defined as the Navigation System Error versus Protection Level ratio (assuming PA alg
to compute xXNSE and xPL) for each second. If the xPE/XPL ratio is over 1, it indicates that a Misleading Infq

situation has occurred.

prithms
rmation

Table4 shows the maximum HSI and VSI at each RIMS inside of the-AB¥fvice AregseeFigure
10andFigurell). Moreover, Stanford plots are available onEH&NOS Wser Support Website

Station

Agadir 0.28 0.26 La Palma 0.33 0.25
Aalborg 0.21 0.25 Lisbon 0.31 0.26
Alexandria 0.24 0.26 Madeira 0.29 0.27
Athens 0.20 0.23 Malaga 0.28 0.25
Berlin 0.22 0.24 Palma de Mallorcaa  0.23 0.22
Canarylslands 0.33 0.33 Reykjavik 0.39 0.51
Catania 0.27 0.38 Roma 0.20 0.21
Cork 0.18 0.21 S. de Compostela]  0.32 0.20
Djerba 0.23 0.21 Sofia 0.26 0.43
Egilsstadir 0.21 0.31 Swanwick 0.27 0.28
Gavle 0.21 0.25 Toulouse 0.22 0.22
Haifa 0.17 0.21 Tromsoe 0.21 0.24
Glasgow 0.24 0.27 Trondheim 0.27 0.32
Golbasi 0.20 0.22 Warsaw 0.21 0.25
Kirkenes 0.29 0.27 Ziirich 0.21 0.28

Lappeenranta 0.25 0.30

Table4: EGNOS APV Safety Index (maximum) at reference stations

ESSRDRD-23614P

Iss.01-00

Page29 of 84

This document is the property of ESSRS. All information included is confidential astthll not bedisclosedvithoutESSPSASprior written approval


https://egnos-user-support.essp-sas.eu/new_egnos_ops/index.php

‘@ The jf( Service Provider

We certify you're there.

The following figures provide the histogram for HSI (Horizontal Safety Index) and VSI (Vertical
Safety Index) for each second whawllectingmeasurements from the different EGNOS stations and
for both operational GEOs over the reported period.

APV1 HSI Histogram
01/04/2018 - 31/03/2019
Number of Samples: 1,854,002,502
10° T T T T T T
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Figure18: EGNOS APVI Horizontal Safety IndeX
APV1 VSI Histogram
01/04/2018 - 31/03/2019
MNumber of Samples: 1,854,092,502
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Figure19: EGNOS APV Vertical Safety Inde¥

Previots figures show that the horizontal and vertical safety index for-ARgvhained below 0.39 and
0.51 respectively for all stations, which represergargicularly goodsafety margin.

19 Note that for the computationf the different histograms presented in this document, some periods may have been removed,
corresponding to stations presenting bad quality of data linked to local environment. Data removed from histograms doroetpond

from RIMS in which any OR adfcting data quality has been observed or presence of cycle slips affecting performance is detected or
other data quality issues have been traced as cause of daily degradations.
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3.3.5 APV Continuity risk

EGNOS APV Continuity Risk is defined as the result of dividing the total number of si
continuity events, using a tirs#iding window of 15 seconds, by the number of samplesawitiid
and available APM navigation solutionA single continuity break occurs if the systeravailable at
the start of the operation and becomes unavailable during one of the following 15 seconds.

ngle

The following figure provides the GEO combined AfP¥ontinuity risk for the reported period:

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59
APV-I Continuity Risk Map

Latitude

Longitude

-30 -20 -10 0 10 20 30 40

Continuity Risk
>3x1072

=3x1072

=2x1072
=1x1072
=5%1073
<1x10°3
=5x107%

=1x107*

I:' No availability

Figure20: APV-| Continuity Rsk from 01/04/18 to 31/03/19

The APVAI continuity performance has been excellent during the reporting pésiodr than 5-10

over almost theentire5-10* APV-I Service Are&" with only minor deviations observed in the West

and Southeast.

115.10* APV-I ServiceArea is the5-10* APV-I continuity risk area depictechiFigure 13 obtainedfrom the EGNOS Safety of Life

SDD.
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3.3.6 APV Continuity 8Achievement against target *

The combination of the 5.T0APV-I Continuity Risk map and the 5-Z0\PV-I Service Are&’gives

the following:

Latitude

APV-I Continuity Risk below 5-10~% with respect to Service Area

Eaar Longitude

Compliant in
Reference Map

Compliant

Mot compliant in|
Reference Map

Mot Compliant

Figure21: APV-I Continuity Risk (5-1¢) map with respect to the 5-1@PV-I Service Are&®- 01/04/18 to

31/03/19
In the picture, the legerghouldbereadas follows:
1 ! This is the part ofhe Service Ared where APV continuity was
above 5-10.

§ Compliant: This is the zone out of the Service Areahere AP\ continuity was also above

5.10* (extension of coverage with respect to the commitment).

T ) This is the part of the Service Ar@avhere APV continuity

was lower than 5-1f

f Not compliant (white): This is any other zone out of the Service Ateehere APV/| continuity is

lower than 5-10.

Considering the SDD v3.2 map used as the reference the percentage of points which were complia

with the5-10% APV-| ServiceArea (5-10%/15sec) i€99.82%. Note that the comparison with respect to

the SDD SoL commitment map is included for information. The commitment map is a monthly

reference while the reported period is one year and, therefore, this comparison must leteidtestir

care.

12 5ervice Area used as reference corresponds to the one presented in the EGNOS Safety of Life SDD 3.2.
135.10* APV-I ServiceArea is the5-10* APV-I continuity risk area depicted iffigure 13 obtainedfrom the EGNOS Safety of Life

SDD.
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3.4 SoL Serviced EGNOS Localizer Performance with Vertical guidance to a decision
altitude of 200 FT (LPV-200)

The following figures depict the minimum performance that can be expected from EGNOS for LPV
200 availability and continuity, as defined in tB&NOS SolL Service Definition Docume new

SDD was published on 28/09/2Q18herefore, the commitment maps changed at tina¢. The
applcable versions of the SoL SDD during the reported period were:

1 v3.1 until September 2018 (included).

1 v3.2 from October to March 2019%his version included a very relevant extension of the 1PV
200 service area towards tNerth (seg~igure23 andFigure24).

Also, please note that the current applicableNBEXS SoL SDD version (v3.3Wwhich includes the
extension of the service area to 72° nonths published on 26 March 2019 and is not considered for
the reported period (which ends by 31 March 2019).

LPV200 Availability Map LPV200 Availability Map
Availability (%)
29

Availability (%)
299

298 298

295 2095

290

-

290

Latitude
Latitude

Figure22: LPV-200 Availability map- Expected Figure23: LPV-200 Availability map- Expected
minimum performancé SoL SDDv3.1 minimum performancé SoL SDD v3.2 (published on
28/09/2018)

Continuity Risk
< 1.0x10*

Continuity Risk
< 1.0x10%

LPV200 Continuity Map LPV200 Continuity Map

< 5.0x10°% <5.0x10%

< 1.0x10°

D 2 1.0x10°

< 1.0x10°3

Latitude
Latitude

Longitude

Figure24: LPV-200 Gntinuity map- Expected minimum  Figure25: LPV-200 Continuity map Expected minimum
performancé SolL SDDv3.1 performancé SoL SDDv3.2 (published on 28/09/2018
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These values correspond to the expected average performaasared by a fauftee receiver using
all GPS satellites in view over a period of one month, using all the operational EGNOS GEOs.

LPV-200 performanceachievedduring the reporting period is reported below. Additionally, EZO0
performance is reportetirough the EGNOS Monthly Performance reports, available oE@&%0S
User Support website

3.4.1 LP\200 availability

EGNOS LP\V200 Availability is definedas the percentage of epochs in the period in which| the
Protection Level (both HPL and VPL) is below Alert Limits for this 1290 service (HAL: 40m; VAL:
35m) over the total period.

The following figure provides, for the combination of the operational GE@sLP\/200 availability
for the period from April 2018 to March 2019:

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59

LPV200 Availability Map
Availability (%)

=99.9

=99

=98

=95

=00

=80

=70

<70

I:'No availability

Latitude

Longitude

Figure26: LPV-200 Availability from 01/04/18 to 31/03/19

LPV-200 availability performance over the Service Area has been excellent during the reporting
period greater than 99% over the entire LI200 99% Service Aréaexcept for two regions in the
Southwest and East.

14999 LPV-200 ServiceArea isthe 99%LPV-200 availability area depicted iRigure 23 obtained fromthe EGNOS Safety of Life
SDD.
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3.4.2 LP\:200 availability 8 Achievement against target *°

The combination of the 99% LRR00 Availability map and the 99% LR200 Service Ared gives
the following:

LPV200 Availability over 99% with respect to Service Area

70 er,,, T T T T R e Compliant in
i Reference Map

Compliant

65 Mot compliant in|

Reference Map
Mot Compliant

60 -

55

Latitude

45 |

40 |

30

[ - ~d . ] . .
EdIF Longitude

_/

Figure27: LPV-200 Availability map with respect to the Service Afead1/04/18 to 31/03/19
In the picture, the legerghouldbereadas follows:

1 ! This is the part of the Service Afavhere LP\/200 availability
was above 99%.

§ Compliant: This is the zone out of the Service Afeahere LP\V/200 availability was also above
99% (extension of coverage with respect to the commitment).

1 ) This is the part of the Service Aféavhere LP\V200
availability was lower than 99%.

T Not compliant (white): This is any other zone out of the Service Ateahere LP\V200
availability is lower than 99%.

Considering the applicablBervice Definition Document (SDDhap as reference, the percentage of
points which were compliant with the 99% LF2@0 Service Aref is 99.18%. Only two small
regions in the Southeast and East dedifitem the SDD commitmerfor similar reasons to the ones
explained in sectio3.3.2

Note that the comparisowith respect to the SDD SoL commitment map is included for information.
The commitment map is a monthly reference while the reported period is one year and, therefore, th
comparison must be interpreted with care.

15 Service Area used as reference corresponds to the one presented in the EGNOS Safety of Life SDD 3.2.

169995 LPV-200 Servicerea is the 99% PV-200availability area depicted iRigure23 obtained fromthe EGNOS Safety of Life SDD
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3.4.3 LPMV200 availability 8d99% daily compliance

The percentage of days over the reported period in which the dai2DB\availability was over 99%
is shown in the following figure.

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59

Days with LPV200 Availability > 99%
Availability (%)

=89.9

=

=99
=98
=95
=90
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=70

<70

|:| No availability

Latitude

r

J Longitude

Figure28: LPV-200 Availabilityi Percentage of days with availability over 99@1/04/17 to 31/03/18
The previous figuréndicatesthat the LPV200 Availability was higher than 99%:
1 99% of the days in 42.63% the 99% LPV200 Service Area
1 95% of the days in 79.71% the 99% LPV200 Service Area

" The grey colour is usei identify regions where the daily LP200 availability has always been below 99% (note that all the grey
area is outside the LRY00 Service area as defined in BBNOS Safety of Life SDP
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The following figure showsnnualLPV-200 availability compliance with respect to the target at the
airports with published EGNGBased operations:

LPV200 Availability at Airports
01/04/2018 - 31/03/2019
Availability (%)

100%
=99%
=98%
z97%
=96%
<96%

g l:lNo availability

LatitLde

Longitude

Figure29: AnnualLPV-200 Availability compliance at airports with published EGNSed operations

Moreover, the manthly LPV-200 service availability was higher than 99% during the whole reporting
period at all airports with EGNGRased operations.

Vienna Airport counts on 4 SBAS GA{LPV-200) approachefCredit: Vienna Airport)
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3.4.4 LPMV200 Integrity events

EGNOS LP\V200 Integrity Event is defined as an event in which the Navigation System Err

greater than or equal to the corresponding Protection Level for-RBY.

or is

No integrity events were detected.

The Safety Indexis defined as th&lavigation System Eor versus Protection Level rati@ssuming
PA algorithms to compute xXNSE and xPL) for each second. If the XPE/XPL ratio is over 1, it in

that a Misleading Information situation has occurred.

dicates

Table 5 shows the maximum HSI and VSI at each RIMS inside of the-R28Y¥ Service Aredsee

Figure 22 and Figure 23). Moreover, Stanford plots are available on the operations website

(http://egnosusersupport.essigas.eu/egnos_ops/index.php

Station HSI VSI Station HSI VSI
Agadir 0.27 0.23 Madeira 0.26 0.27
Aalborg 0.21 0.25 Malaga 0.28 0.25
Athens Palma de
0.20 0.23 Mallorca 0.23 0.22
Berlin 0.22 0.24 Reykjavik 0.22 0.32
Canary Island 0.26 0.25 Roma 0.20 0.21
Cork S. de
0.25 0.23 Compostela 0.32 0.20
Catania 0.18 0.21 Sofia 0.26 0.43
Djerba 0.23 0.21 Swanwick 0.36 0.37
Egilsstadir 0.21 0.23 Toulouse 0.22 0.22
Glasgow 0.21 0.25 Trondheim 0.21 0.24
Gavle 0.24 0.27 Tromsoe 0.25 0.31
Lappeenranta 0.21 0.22 Warsaw 0.21 0.25
La Palma 0.26 0.25 Zurich 0.28 0.28
Lisbon 0.31 0.26

Table5: EGNOS LPV200 Safety Index (maximum) at refererstations

The following figures provide the histogram for HSI (Horizontal Safety Index) and VSI (Vertical
Safety Index) for each second whawilectingmeasurements from the different EGNOS stations and
for both operational GEOs over the reported period.
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LPV-200 HSI Histogram
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Figure30: EGNOS LPV200 Horizontal Safety Index
LPV-200 VSI Histogram
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Figure31: EGNOS LP\200 Vertical Safety Index

The abovdigures show that the horizontal and vertical safety index for-eBP¥ remained below 0.36
and0.43 respectivelyfor all stations, which representparticularlygood safety margin.
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3.4.5 LPMV200 Continuity risk

EGNOS LP\V200 Continuity Riskis defined as the result of dividing the total number of si
continuity events, using a tirséiding windowof 15 seconds, by the number of samples aithlid
and available LPY200 navigation solutionA single continuity event occurs if the system is avail
at the start of the operation and becomes unavailable in at least one of the following 15 seconds.

The following figure provides the GEO combined L-RVO continuity risk for the reported period:

SIS Op - 01/04/2018 00:00:00 to 31/03/2019 23:59:59

LPV200 Continuity Risk Map
Continuity Risk
=3x1072

=3x1072
=2x1072
<1x1072
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=1x1073
=5x107%

=1x107%

I:' No availability

Latitude

Longitude

Figure32: LPV-200 Continuity Risk from 01/04/18 to 31/03/19

The LPV200 continuity performance has been excellent during the irepperiod lower than 5-10
over the entire LPV208-10* Service Are& with minor deviation®nly observed in theoutheastern
part.

8 The grey colour is used to identify regions outside the 2BV Service area as defined in BBNOS Safety of Life SDD

195.10% LPV200 ServiceArea is thes-10* LPV200 continuity riskarea depicted iffigure25 obtained fromthe EGNOS Safety of Life
SDD.
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3.4.6 LP\:200 Continuity 8 Achievement against target 2°

The combination of the 5.T0LPV-200 Continuity Risk map and the Service Afegives the
following:

LPV200 Continuity Risk below 5-107% with respect to Service Area

Compliant in
Reference Map

Compliant

Mot compliant in|
Reference Map

Mot Compliant

Latitude

ey : :
=SS Longitude

_/

Figure33: LPV-200 Continuity Risk%-10%) map with respect to the reference mai/04/18 to 31/03/19
In the picture, the legerghouldbereadasfollows:

1 ! This is the part of the Service Aféavhere LP\(200 continuity
was above 5-1t

§ Compliant: This is the zoneut of the Service Aréidwhere LPV200 continuity was also above
5-10" (extension of coverage with respect to the commitment).

1 ) This is the part of the Service Aféavhere LP\V200
continuity was lower than 5-10

T Not compliant (white): This is any other zoneut of the Service Aréh where LP\V200
continuity is lower than 5-10

Considering the SDD v3.2 map used as the reference, the percenfaet®fvhich were compliant
with the 5-10° LPV-200 Service Area (5.1015sec) i98.56%. The reasons for the reduced coverage
on the Southeast of the Service Area are the ones already explained in&8cZion

Note that the comparison with respecthe SDD SoL commitment map is included for information.
The commitment map is a monthly reference while the reported period is one year and, therefore, th
comparisoe must be interpreted with care.

20 service Area used as reference corresponds to the one presented in the EGNOS Safety of Life SDD 3.2.

215.10* LPV200 ServicéArea is thes-10* LPV200 continuity riskarea depicted iffigure25 obtained fronthe EGNOS Safety of Life
SDD.

ESSRDRD-23614P  1ss.01-00 Page41of 84

This document is the property of ESSRS. All information included is confidential astthll not bedisclosedvithoutESSPSASprior written approval


https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd
https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/egnos-sdd/egnos-safety-life-service-sdd

O@ The % Service Provider

We certify you're there.

3.4.7 EGNOS LPA200 vertical accuracy

When compared to APV, LPV-200 is based on more stringent performance requirements such as
Vertical Navigation System Error (VNSE) of 4 m (95%), and Vertical Alert Limit (VAL) of 35 m. In
addition, specific requirements are defined regarding the probability that the VNSE exceeds 10 m ir
nominal system operation conditions, set td/p@r approach, or 15 m in degraded system operation
conditions, defined as Tiper approach.

Whenever thenstantaneous VNSE exceeds 10 m, in nominal conditions, or 15 m under degraded
scenarios, it is said that an Accuracy Major Event (AME) occurs.

The following figures show the histogram and cumulative distribution function of VNSE, which are
computed at thdRIMS stations inside the LRY00 Service Area for each second over ¢iméire
period.

LPV-200 VNSE Histogram
01/04/2018 - 31/03/2019
Number of Samples: 1,425,351,280

T T
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Figure34: EGNOS LP\200 Vertical Accuracy Histogram and Cumulative Probability

As can be observed, trmimulativeresults confirm that the vécal accuracy remained below 10
metresduring theperiodanalysedIn other words, no AME took place during the period analysed. The
95" percentile is below 1.4 metres. The worst accuracy measured in any of the stations is lower tha
8.5 metres.
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3.4.8 EGNOS.P\£200 accuracy extrapolated at 10 /150 s

This section presents the results of extrapolating the accuracy results for every stati®ti56 $0
This extrapolationenablesthe characterisatiorof the accuracy distribution tails by means of a
Gaussian extrapolation applied to the vertical navigation?rror

The following results present the values obtained from th@ahuary 2018 to 31December 2018,
using values obtained from both operadib&EOs. For this period, all the RIMS within thEV-200

7Service Areapresent extrapolated accuracy values within the requirement: NNSE¥10 m) < 10

/150 s.

For the period of analysis, the accuracy tail extrapolated 4130 s values for the RIMS within the
LPV-200 commitment are

Extrapolated LPV200 VNSE at 1077/150s
01.01.2018 - 31.12.2018
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Figure35: Extrapolated VNSE at 10/150 s in the RIMS within the LRZ00commitment

The highest value is 9.44 m obtained for RIMS Reykjavik, whichcsiitiplies withthe regiirement.

22 Using thecumulative VNSE distribution, an overbounding Gaussian distribution is compuiledhd, which enables
obtaining the VNSEundextrapolated to theequired probability of 1¢/150's. For additional detailen the method used

pl ease r ef erlavaiableinEBropBLP\C200c o mmi t ment ar ea an &SSP SASENCr ma n (
GNSS 2016
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3.5 Open Service (OS)

The EGNOS OSarea defines the geographical regiwwhere 99% of the time uses are able to
calculatetheir position and theccuracy performance is better than 3 metres horizontally and 4 metres
vertically. The minimum compliance area can be seen in the following figure:

0OS Availability Map
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Figure36: EGNOS OS compliance area

Further details can be found in tB&NOS OS Service DefinitiorAdditionally, OS performance is
reported through the EGNOS Monthly Performance reports, available dd@N®S User Support

website
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3.5.1 RIMS monitoring network
The following map shows the location of the deployed RIMS:

Figure37: RIMS location§®

2 Source EGNOS SDDLOS, SoL, EDAS)
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The receiver network used to report Open Service corresponds to the subset dh&IMS inside
theEGNOS OS SDzommitment map.

Location name Country Location name Country

ALB | Alborg Denmark LAP | Lappeenranta
AGA | Agadir Morocco LPI | La Palma Spain

ALY | Alexandria Egypt LSB | Lisbon Portugal

ATH | Athens Greece MAD | Madeira Portugal

BRN | Berlin Germany MLG | Malaga Spain

CNR | Canaryislands | Spain PDM | Palma de Spain

Mallorca

CRK | Cork Ireland RKK | Reykjavik Iceland

CTN | Catania Italy ROM | Rome Italy

DJA | Djerba Tunisia SDC | S. de Compostelg Spain

EGI | Egilsstadir Iceland SOF | Sofia Bulgaria

GLG | Glasgow United Kingdom| SWA | Swanwick UnitedKingdom
GOL | Golbasi Turkey TLS | Toulouse France

GVL | Gavle Sweden TRD | Trondheim Norway
HFA* | Haifa Israel TRO | Tromsoe Norway

JME | Jan Mayen Norway WRS | Warsaw Poland

KIR | Kirkenes Norway ZUR | Zurich Switzerland

Table6: List of RIMS sites wher&GNOS OSperformances reported

24 As of March 20109.
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3.5.3 Horizontal and Vertical Accuracy

EGNOS OS Horizontal (resp Vertical) Accuradg reported as the 35percentile of the Horizontdl
(resp Vertical) Navigation System Error (HNSE/VNSE) over the period, at the monitored site

applying EGNOS messages.

S wher

The following table provides the values of accuracy (95%) in metres measured for the reported period

Station HNSE VNSE Station HNSE VNSE

95% 95% 95% 95%
(UEES I ETED) (MEES I UEED)

Aalborg 0.9 1.4 Lappeenranta 0.8 1.6
Agadir 0.8 1.4 La Palma 0.9 1.5
Alexandria 1.2 1.9 Lisbon 0.9 1.3
Athens 0.8 1.3 Madeira 0.8 1.2
Berlin 0.9 1.2 Malaga 0.7 1.1
Canary Islands 1.0 1.4 Palma de Mallorcsa 0.7 1.0
Cork 0.9 1.3 Reykjavik 0.9 1.9
Catania 0.7 1.2 Roma 0.7 1.1
Djerba 0.9 1.2 S. de Compostelaq 0.8 1.1
Eqgilsstadir 0.7 1.7 Sofia 1.1 2.0
Glasgow 0.9 1.4 Swanwick 1.1 1.6
Golbasi 0.9 1.5 Toulouse 0.8 1.1
Gavle 0.8 1.6 Trondheim 0.7 1.6
Haifa 1.2 1.8 Tromsoe 0.9 2.2
Jan Mayen 1.2 2.3 Warsaw 0.9 1.4
Kirkenes 0.8 1.9 Zurich 0.8 1.2

Table7: EGNOS Open Service accuracy (95%)

The horizontal accuracy results for all the stations remained below 1.3 metres (95%), and the vertic:
accuracy below 2.4 metres (95%ichrepresents particularly goodevel of accuracy.

The following figures show the histogram and cumulative didiobufunction of HNSE (Horizontal
Navigation System Error) and VNSE (Vertical Navigation System Error), which are computed at the

abovestations for each second over drgireperiod, across the range of values.
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Figure38 EGNOSOpen Service HNSE Histogram and Cumulative Probability
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Figure39: EGNOS Open Service VNSE Histogram and Cumulative Prob&ﬁility

As shown, thecumulative results confirm thepositive values observedt all stations. The 9%

percentile of the observed accuracy performance is below 0.8 metres in the horizontal domain an

below 1.4 metres in the vertical one.

Table 8 and Table 9 provide the monthly maxiom of the daily values for Horizontal and Vertical

Accuracy (95%) while using EGNOS message broadcast by PRN 123 and PRN 120/PRN 136
respectively.

% Note that for the computation of the different histograms presented in this document, smde pety have been removed,
corresponding to stations presenting bad quality of data linked to local environment. Data removed from histograms dorckgpond
from RIMS in which any OR affecting data quality has been observed or presence of cycidfatiisg performance is detected or
other data quality issues have been traced as cause of daily degradations.
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Table8: Monthly Horizontal/Vertical Accuracy at RIMS sites for PRN123 (in meesf® %’

2 RIMS HFA was deployed in March 2019.

2" RIMS PDM was removed from the operational system configuration from 24 April 2018 to 18 of JurferaBaghtenance purposes.
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Table9: Monthly Horizontal/Vertical Accuracy at RIMS sites for PRN120/136 (in metré&§°
The degradationat RIMS ALY in April 2018 and February 20Mere both due tsolated (only present on specific

days)local issueshat affected the quality of the GPS measurements gathered by this station.

2 RIMS HFA was deployed in March 2019.

2RIMS PDM was removed from the operational system configuration from 24 April 2018 to 18 of June 2018 for maintenance purposes
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3.5.4 Open Service Availability

EGNOS OS Availabilityperformanceis defined in this document as the percentage of time in the month wh
instantaneous HNSE is lower than 3 metres and the instantaneous VNSE is lower than 4 metres over the to

of samples with valid PA navigation solution.

en the
al numk

The following table provide the values measured using PRN 123 and PRN 120/136 respectively.

PRN123 04/18 | 05/18 | 06/M8& | O7/M18 | 08M8 | 09M8 | 10M8 | 1118 | 12M8 | 0119 [ 0219 | 0319 |Average
AGAA 99.99% | 99.97% | 99.99% | 99.98% | 99.99% | 99.99% | 99.99% | 100.00%| 99.88% |100.00%(100.00%| 99.99% | 99.98%
ALBA 100.00% | 100.00% | 100.00% | 100.00%  100.00%| 99.99% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00%( 99.99% | 100.00%
ALYA 99.61% | 99.97% | 99.99% | 99.97% | 99.80% | 98.52% | 99.97% | 99.99% | 99.56% | 99.95% | 99.36% |100.00%| 99.72%
ATHA 99.97% | 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00%  99.99% | 100.00%| 100.00%| 99.99% [100.00%| 100.00%
BRNA 100.00% | 100.00% | 100.00% | 100.00%  100.00%| 99.98% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00% ( 100.00% | 100.00%
CNRA 09.95% | 99.97% | 99.993% | 99.95% | 99.97% | 99.943 | 99.99% | 99.99% | 99.99% | 99.973% | 99.97% | 99.96% | 99.97%
CRKA 100.00% | 100.00% | 100.00% | 100.00%  100.00% | 99.96% | 100.00% | 99.99% | 100.00% | 100.00%| 100.00% | 100.00% | 100.00%
CTNA 100.00% | 100.00% | 100.00% | 100.00%  100.00% | 100.00%| 100.00% | 99.99% | 99.99% | 100.00%| 100.00% ( 100.00% | 100.00%
DJAA 99.80% | 99.98% |100.00%( 99.96% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 99.99% |100.00%| 99.98%
EGIA 09.79% | 99.95% | 99.95% | 99.84% | 99.90% | 99.96%% | 99.94% | 99.92% | 99.983 | 99.98% [100.00%| 99.95% | 99.93%
GLGA 99.98% | 99.99% |100.00% | 100.00% | 100.00% | 100.00% | 99.97% | 99.98% | 100.00% | 100.00%( 99.98% | 100.00%| 99.99%
GOLA 99.97% | 99.98% | 99.99% [100.00%| 99.94% | 99.64% | 99.99% | 99.96% | 100.00% | 99.96% (100.00%| 99.99% | 99.95%
GVLA 100.00% | 100.00% | 100.00% | 100.00%  100.00% | 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00% | 100.003% | 100.00%
HFAA 09.89% | 99.89%
JMEA 99.62% | 99.84% | 99.80% | 99.89% | 99.70% | 99.73% | 99.72% | 99.83% | 99.73% | 99.76% | 99.72% | 99.92% | 99.77/%
KIRA 99.66% | 99.51% | 99.60% | 99.60% | 99.28% | 99.443% | 99.55% | 99.53% | 99.343 | 99.52% | 99.59% | 99.71% | 99.53%
LAPA 99.97% |100.00%| 99.99% | 99.99% | 99.98% | 99.97% |100.00% | 100.00% | 100.00% | 99.99% (100.00%|100.00%| 99.99%
LPIA 99.94% | 99.98% | 99.97% | 99.94% | 99.97% | 99.94% | 99.98% | 99.97% | 99.88% | 99.96% | 99.95% | 99.91% | 99.95%
LSBA 100.00%| 99.99% | 100.00% | 100.00%  100.00%| 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00%( 99.96% | 100.00%
MADA 09.99% | 99.99% |100.00%( 99.95% | 99.99% | 99.96% |100.00%| 99.98% |100.00% | 99.99% | 99.99% | 99.96% | 99.98%
MLGA 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00% | 100.00% | 100.00%
PDMA 100.00% | 100.00% | 100.00% | 100.00%  100.00% | 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00% ( 100.00% | 100.00%
RKKA 9B.92% | 99.27% | 99.36% | 99.50% | 99.41% | 99.233% | 99.18% | 99.46% | 99.373% | 99.53% | 99.58% | 99.65% | 99.37%
ROMA 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00% [ 100.00% | 99.99% | 100.00%| 100.00% | 100.00% | 100.00%
SDCA 100.00%| 99.60% | 99.58% | 100.00% ( 100.00% | 100.00%| 100.00% | 100.00% | 100.00%| 99.99% | 100.00%( 99.97% | 99.93%
SOFA 99.87% | 99.70% | 99.80% | 99.88% | 99.89% | 99.86% | 99.88% | 99.93% | 99.96% | 99.97% | 99.98% | 99.91% | 99.89%
SWAA 100.00% | 100.00% | 99.99% |100.00% | 100.00%| 99.98% | 100.00% | 100.00% | 100.00% | 100.00%| 99.98% (100.00%| 100.00%
TLSA 100.00%| 99.98% | 99.98% |100.00% | 100.00%| 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00% | 100.00% | 100.00%
TRDA 99.99% | 100.00%| 100.00% | 100.00% | 100.00%| 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00%( 99.99% | 100.00%
TROA 09.84% | 99.86% | 99.8630 | 99.90% | 99.76% | 99.90% | 99.92% | 99.77% | 99.883 | 99.85% | 99.96% | 99.92% | 99.87%
WRSA 99.97% | 99.99% |100.00%( 99.99% | 100.00%| 99.99% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 99.99%
ZURA 99.99% | 100.00%| 99.84% (100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% ( 100.00% | 100.00%:| 99.99%

Table10: OS Availability at RIMSA sites for PRN12% 3

% RIMS HFA was deployed in March 2019.

31 RIMS PDM was removettom the operational system configurationfrom 24 April 2018 to 18 of June 2018 for maintenance purposes.

ESSRDRD-23614P

Iss.01-00

Page51 of 84

This document is the property of ESSRS. All information included is confidential astthll not bedisclosedvithoutESSPSASprior written approval



ESSP N . .
@ The ; Service Provider

We certify you're there.

PRN120/136| 04/18 | 05/18 | 06/18 [ 07118 | 08M& | 0918 | 10M8 | 1118 | 12118 | 01119 | 02/19 | 03/19 |Average
AGAA 100.00%| 99.98% | 100.00%| 99.98% | 99.99% | 99.99% | 100.00% | 100.00% | 99.88% | 100.00%:| 100.00% | 100.00% | 99.98%

ALBA 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00%( 99.99% | 100.00%
ALYA 99.50% | 99.97% | 99.98% | 99.98% | 99.86% | 98.50% | 99.96% | 99.99% | 99.58% | 99.96% | 99.45% |100.00%| 99.74%
ATHA 99.96% | 100.00%| 100.00% | 100.00% | 100.00% | 100.00% | 100.00%  99.99% | 100.00% | 100.00%| 100.00% | 100.00% | 100.00%
BRNA 100.00% | 100.00% | 100.00% | 100.00%  100.00%| 99.98% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00% ( 100.00% | 100.00%
CNRA 99.96% | 99.96% | 99.993% | 99.94% | 99.95% | 99.923% |100.00%| 99.98% | 99.99% | 99.98% | 99.96% | 99.96% | 99.97%
CRKA 100.00% | 100.00% | 100.00% | 100.00%  100.00% | 99.96% | 100.00% | 100.00% | 100.00% | 100.00%| 99.99% (100.00%| 100.00%
CTNA 100.00% | 100.00% | 100.00% | 100.00%  100.00% | 100.00%| 100.00%  99.99% | 100.00% | 100.00%| 100.00% ( 100.00% | 100.00%
DJAA 99.79% | 99.98% |100.00%( 99.97% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 99.99% |100.00%| 99.98%
EGIA 09.81% | 99.95% | 99.96% | 99.85% | 99.90% | 99.97% | 99.95% | 99.92% | 99.983 | 99.98% (100.00%| 99.96% | 99.04%
GLGA 99.97% | 99.98% |100.00%( 99.99% | 100.00%| 99.99% | 99.97% | 99.96% | 100.00% | 99.99% | 99.98% | 100.00%| 99.99%
GOLA 99.96% | 99.98% | 99.99% [100.00%| 99.93% | 99.62% | 99.99% | 99.97% | 99.99% | 99.96% (100.00%| 99.99% | 99.95%
GVLA 100.00%| 99.99% |100.00% | 100.00%  100.00% | 100.00%| 100.00% [ 100.00% | 100.00% | 100.00%| 100.00% | 100.003%| 100.00%
HFAA 99.89% | 99.89%
JMEA 99.62% | 99.82% | 99.82% | 99.88% | 99.76% | 99.76% | 99.73% | 99.81% | 99.76% | 99.77% | 99.76% | 99.93% | 99.78%
KIRA 99.69% | 99.50% | 99.61% | 99.61% | 99.33% | 99.44% | 99.53% | 99.52% | 99.35% | 99.52% | 99.64% | 99.67% | 99.53%
LAPA 09.97% | 99.99% | 99.99% | 99.99% | 99.99% | 99.97% |100.00%| 99.99% | 100.00% | 99.99% (100.00%|100.00%| 99.99%
LPIA 99.95% | 99.98% | 99.97% | 99.95% | 99.97% | 99.93% | 99.99% | 99.96% | 99.90% | 99.96% | 99.95% | 99.92% | 99.95%
LSBA 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00%( 99.97% | 100.00%
MADA 09.99% | 99.98% |100.00%( 99.95% | 99.98% | 99.95% |100.00%| 99.97% |100.00% | 99.99% | 99.98% | 99.96% | 99.98%
MLGA 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00% [ 100.00% | 99.99% | 100.00%| 100.00% | 100.00% | 100.00%
PDMA 100.00% | 100.00% | 100.00% | 100.00%  100.00%| 100.00%| 100.00%  99.99% | 100.00% | 100.00%| 100.00% ( 100.00% | 100.00%
RKKA OB.B8% | 99.19% | 99.393% | 99.55% | 99.49% | 99.153% | 99.20% | 99.44% | 99.363 | 99.53% | 99.59% | 99.64% | 99.37%
ROMA 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 100.00% [ 100.00% | 99.99% | 100.00%| 100.00% | 100.00% | 100.00%
SDCA 100.00%| 99.61% | 99.55% | 100.00% ( 100.00% | 100.00%| 100.00% | 100.00% | 100.00% | 99.98% | 100.00%( 99.97% | 99.93%
SOFA 99.88% | 99.70% | 99.80% | 99.87% | 99.88% | 99.850% | 99.88% | 99.92% | 99.96% | 99.98% | 99.99% | 99.91% | 99.88%
SWAA 100.00% | 100.00% | 100.00% | 100.00%  100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00%| 99.98% (100.00%| 100.00%
TLSA 100.00%| 99.98% | 99.99% |100.00% | 100.00%| 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00% | 100.00% | 100.00%
TRDA 100.00% | 100.00% | 100.00% | 100.00%  100.00% | 100.00%| 100.00% | 100.00% | 100.00% | 100.00%| 100.00% ( 100.00% | 100.00%
TROA 09.83% | 99.85% | 99.853% | 99.90% | 99.79% | 99.90% | 99.93% | 99.78% | 99.883 | 99.84% | 99.97% | 99.92% | 99.87%
WRSA 99.96% | 99.98% |100.00%( 99.99% | 99.99% | 99.99% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%| 99.99%
ZURA 99.99% | 100.00%| 99.84% (100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% ( 100.00% | 100.00%:| 99.99%

Table11: OS Availability at RIMSA sites for PRN120/138 3
The monthly Open Service availability performance in all RIMS stations was overe28épt for
Reykjavikand AlexandridRIMS in April 2018 and September 2Q18spectively

The following map shows, for each location, the OS availability value duringetite he worst value
between RN 120/136 and PRN 123 is shown.

%2 RIMS HFA was deployed in March 2019.

33 RIMS PDM was removed from the operational system configurationfrom 24 April 2018 to 18 of June 2018 faranamfrirposes.
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Figure40: OS availability for the RIMS stations

As shown in the previous figuréhe globalOpen Service Availability performance has been greater
than 99%at all gations.

P A, > i anin

Spanish Mountain Bike Routes powered by EGNEZBNOS Bulletin Q1 2039
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3.6 EGNOS Data Access ServicEDAS)

EDAS (EGNOS Data Access Service) is the foéeharge groundbased access (through the Internet)
to EGNOS and GNSS (GPS&GLONASS) data in 4#t@ak, as well as through a historical archive,
which collects all the data generated by the EGNOS grstattbns, mainly distributed over Europe
and North Africa.

EDAS, aswith all the other EGNOS Services, has its &DAS SDD (Service Defiition Document)
Among other content, the EDAS SDD defines the committed performance for BEI#A&h hould
always be met in a nominal situation) in terms of availability and latency:

1 Availability: percentage of time in which EDAS is providing its sersicaccording to
specifications. The availability of EDAS services is measured at the EDAS system output
(excluding external network performance).

1 Latency: time elapsed from the transmission of the last bit of the navigation message from the
space segment E@NOS and GPS/GLONASS satellites) until the data leave the EDAS system
(formatted according to the corresponding service level specification). EDAS latency isvayne
parameter defined for reime services.

Based on the above definitions, the tabldswerovide minimum availability and maximum latency
for the EDAS services:

Data
Filtering

98.5% | 98.5% | 98% | 98% 98% 98%

Ntrip

SLO SL2 SISNeT FTP

Table12: EDAS services minimum availability

Data Filtering

SL2 SISNeT FTP Ntrip
SLO SL2

1.6 1.75
seconds| seconds

1.3
seconds

1.450
seconds

1.150
seconds

1.75
seconds

Table13: Maximum latency for EDAS Services

EDAS performance is reported through the EGNOS Monthly Performance reports, available on the
EGNOS User Support website

Theavailability achieved during the last annual period is showsigare41.
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Figure41l: EDAS Services Availability (April @18March 2019)

As shown above, EDAS availability has been consistently above 99.5% for all services over the entir
reporting period, except in May 2018, when the availability of EDAS Ntrip and SiSNeT services
dropped to 99.15%. During that month, an exi&ve preventive maintenance campaign was
implemented athe EDAS system level, which implied some sporadic service disruptions (notified to
EDAS users). Nevertheless, the availability figures remained largely above the commitments define
in theEDAS SDD (Service Definition Document)

The latency during the last annual period for-teak services (not applicable for the F$&rvicg is
shown below, computed as the average of tHe@Bcentile latencies monitored for everyminute
period during theear.

. . W=5L0/2
@ =sse EDAS Services Latency Trending (ms)
~B-SISNET
1000 Ntrip
=@=Data Filtering

800
600 —
400 —
e o
200

0 T T T T T T T T T T T 1
Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19

Figure42: EDAS Services Latency (April 204@arch 2019)
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As shownin Figure42, EDAS services latency has been consistently below the target delays for all the
services over the entire reporting period. Moreover, alttiesd services have been provided regularly
with delays below the-second threshold.

» \ \ RATION [ HEND

BT Juan Vizquez, Elisabet Lacarra, Jorge Morin and

PrECiSio n #ﬁﬂ;s;ﬁ?;;ﬁ;:ﬁ;:ﬂﬂim Rioja and

" The Evropean Geostatlorary Mavigation Crveday Service

Ag Aided by (EGNOS, sl asl agmentiton s (STAS,
provides cormections and integrity Information to GPS

dgnals over Ewrcpe and 1s fully imeroperable with other

Internet, SBAS | mouammavas smmgsee

EDAS gathers raw data from GPS, GLOMASS and EGHOS
GEC satellites collected by recetvers at appooalmately 40

A reliable, repeatable, e o e e e
free solution with better | miimew Ssshanrreachae o mpasussnd
than 20-centimeter ot to the cits sl CLOMASS stltes 1y o
pass-to-pass accuracy ettt sumomariaed 1 h1s el el o the

EDAS Mirp Service, which can be wsed for differential
positioning. An earller test near Seville, Spain conchuded
Differential GINSS corrections via the that these correct ionscould support pass-to-passacciracks
In the order of 20 cm in a conslstent manner and with a
EGMNOS Data Access Service (EDAS) Tilgh degras -:-frep-aatabahr:.r

To uamBEDASE riormance validity for agricultire

enable pass-to-pass accuracy for a range applications, two nal tests were done In Lishon,
Portugal and York, UK. These locations provide dwversity

of precision agriculture applications: with respect to the Seville test, especially In terms of
i d ing of distance from the farm to the salacted BGMOS meference
spraying and sow any crop type, dtation {320 km In Yorkand 40kmn Lishon, veraisthe 110
Praying e yerep P ko bassline of the test In Sevills) and also geographically.
tilling and harvesting of grains. Tests In all tests, a real-time kinematic solution operated in

parallel tothe EDs DGPSsolidlion to provide the reqiled
with auto-steering systems looked at key reference for the post-processing of the reconded data. Hine
L different runs with a total of 78 passes were performed in
performance indicators, these two campalgns.

Considering the results from the three tests, the pass-
to-pass accuracy supported by EDAS
D4GPS correctlons was below 10 oo for
morethan 0% of passes and below 20
cm for more than 85% of the passes.

cankinued on page 48

i
0

46 GPS WORLD wWwWW.CPSWORLD.COM JTAHUOART zouw

GPS World articleffttps://www.gpsworld.conbn EDAS for precision agriculture
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4 EGNOS SERVICES PRGYON

4.1 SoL Aviation Service Status

All the availableEGNOS Safetyof-Life Service Levelenableaircraft approaches from NPA to those
operationally equivalent to ILS CAT I. ARVand LP\*200 Service Levels provide lateral and angular
vertical guidance without the need for visual contact with the ground until a Decision Helt)hofD
down to 250 ft. and 200 ft. respectively above the runway. In particular EGNOS2Q@based
approaches guarantee the advantages provided by an ILS CAT | approach with the airspace desi
flexibility of a PBN approach.

The EGNOS SoL Service remaingdite stable and robust during the reported pemaod suffering
degradations leading to contingency situatigamscording to the definition in place as per EGNOS
Working Agreement) The EGNOS Working Agreement (EWA) lays the operational and legal
foundatons formalising thewvorking procedurestechnical baselinand required interfaces between
ESSP and the SES Certified Air Navigati®arvice Provider (ANSPYr other orgarsations entitled

by the coresponding competent authorityilling to use the EGNOS Safetf-Life Service as a
navigation aid.

ThenewSoL Service Definition Document (SDD 3i8)in force since26 March 2019.

Qs L8

_i'rports and Aircraft
Operators for LPV implementation

HOW TO

Become compliant with European requirements for
RNP APCH operations to LPV minima

[\

Guidance documentation from tB&NOS User Support Website
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4.2 Service Definition Documents and Service Notices over the period

EGNOS Service Definition Documents (SDD) describe the characteristics and corfditiansess to
each EGNOS service (OS, SoL and EDAS).

Following the deployment o new EGNOS SystefiReleasethe SoL SDD (v3.2)was published on
the ' of October2018 withthefollowing key updates:

1 New commitment mapaxtending EGNOS SoL service area for APM and LPV-200,

1 A significantcoverage increasés declared oveNorway, Sweden and Finland, and the Canary
Islands.

LPV200 Availability Map LPV200 Availability Map

Availability (%) Availability (%)
299

- -
29
>
298
5 295
29
-~

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

SoL SDD v3.1 LPV200 availabilitymap SoL SDD v3.2 LPV200 availability map

1 Clarifications fornon-EU organisations or non-ATS environments (such asaerodrome and
rotorcraft operators) interested in implementing EGNG&&sed procedures.

1 NewAppendixD summarising th@®BN Navigation Specifications for which each EGNOS SoL
service level is an enabler.

1 NewAppendixE detailing theSoL availability performance achievedin a yearly timespan.
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Recently andn connection withthe deployment o new EGNOS System Releasee SoL SDD
(v3.3)was published on the 9&f March 2019 with arextension of EGNOS Service Area from 70°
to 72°north.

APV-I Availability Map APV-I Availability Map
Availability (%)

B 8

e
—

&

g2

SoL SDD v3.2 APVl availability map SoL SDD v3.3 APVl availability map
LPV200 Availability Map LPV200 Availability Map

Avallability (%) Availability (%)

Latitude

Longitude

SoL SDD v3.2 LPV200 availability map SoL SDD v3.3 LPV200availability map

Additionally, a new version of thEDAS SDDwas published on Juné?2019. This new version
provides the follaing updates:

1 EDAS related contents and services performances updated.
1 Clarification regarding the redistribution of EDAfata

1 Use of EDAS for IALA beacons.

1 EGNOS system and service information update.

Whenever complementary informaticeiffecting theSDD perimeterneedsto be provided to useemn
EGNOS Service Notice jgublished.

ESSRPDRD-23614P  1ss.01-00 Page59 of 84

This document is the property of ESSRS. All information included is confidential astthll not bedisclosedvithoutESSPSASprior written approval


https://egnos-user-support.essp-sas.eu/new_egnos_ops/sites/default/files/documents/egnos_edas_sdd_in_force.pdf

0

We certify you're there.

Service Provider

The %

During the period reportedere ESSP published/updated 5 Service Notieesl 2 Service Notices
have ben changedtthen Ex pi r ed o

status:

: . Date of Target
Subject Version Publication Status Users
91 |EGNOS System Release #YSR 3 & YSR 5 | 15099019 | InForce | All Users
deployment
20 |PRN2120 Decommissioning 1.0 20/12/2018 In Force All Users
19 Single GEO coverage in NorlVest corner of 19 31/08/2018 | In Eorce Sol.
SDD service areas
18 EDAS Nitrip service evolution: support to HT] 1 o 19/07/2018 | Superseded EDAS
based communication
15 |EGNOS Space Segment Update 22 20/12/2018 | In Force | All Users
15 |EGNOS Space Segment Update 21 31/08/2018 | Expired | All Users
15 |EGNOS Space Segment Update 2.0 14/08/2018 | Expired | All Users

Tablel4: Service Notices published/updadiduring this period
The current status of the Service Notices is availableedEGNOS User support website

4.3 User Consultations and Improvement Actions

4.3.1 2018 EGNOS User Satisfaction Process

Eachyear, an overall EGNOSJser Satisfaction Process is perforn@dtly by GSA and ESSP on the
three EGNOS Services (SoL, OS and EDAS), in ordebtainvaluable feedbackn EGNOS use and
ESSP performancand to identify areasf improvementand define recommendations on the EGNOS
services.

This process considers the feedback received via different means and interfaces like the EGNO
Service Provision Workshop, EGNOS User Support activities and E®8P participation in
multimodal forums, GNS implementation projects, working groups or relevant evéite main

input, however, areghe user satisfaction surveys that are widely distributed to kibg users and
stakeholders of each EGNOS Sersgice

The EGNOS User Satisfaction Survey was launcime®ecember 2018 and closed on 18/03/2019
using a specific online platfornd total ofLl40responsesvere received.

The outputdrom this survey will be included in thEGNOS Bulletin Q2 201@nd publishedon the
EGNOS User Support Website.

ESSRDRD-23614P  1ss.01-00 Page60 of 84

This document is the property of ESSRS. All information included is confidential astthll not bedisclosedvithoutESSPSASprior written approval


https://egnos-user-support.essp-sas.eu/new_egnos_ops/documents/field_gc_document_type/service-notices-87
https://egnos-user-support.essp-sas.eu/new_egnos_ops/news-events/egnos-bulletin

0

We certify you're there.

The

7

Service Provider

09 /
J EGNOS, it’s there. Use it.

The questionnaire has beenfilled by
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Figure43: Summary of results from User Satisfaction Survey
Key conclusions on EGNOS User Satisfaction (Evolufrom 2017t02018):

EGNOS users show a satisfaction level higher thabobtained in 2017 (8.3 in 2018 versus 8.1 in
2017). This representm exceptionally gootkvel of satisfaction with respect to EGNOS in general
terms. In particular, note the increase achiaweigriculture (from 7.6 in 2017 to 7.9 in 2018).

1 EGNOS SERVICES: the scores have improved for all EGNOS Services (SoL, OS and EDAS)
with all of themat over8.0. Note that performance scores have increased with respetttose

obtained in 2017 in all services.

1 EGNOS USER SUPPORTthe user satisfaction level is higher in 2018 than it was in 2017 for the
website (8.0 versus 7.9) and for the helpdesk (8.7 versus 8.3). Among the EGNOS Documentatio
elements, the EGNOS Service Implementation Roadmaps kigveficanty increased the

satisfaction level ( 8.2 versus 7.7)
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4.4 Service Implementation Roadmaps

The EGNOS Services0 Reva dveraigwsof tiperEGMOSdServigsurrderit g h
status and their expected evolutions in-gear timeframe linked to the comsgive EGNOS System

Rel easesd deployments and information/interfa
focused on 4 different areas: Service Evolution, Service Area / Service Level (or Data availability in
EDAS), Service Robustness and Useeifaces.

The three EGNOS Servicesd Roadmaps were updat
July 2018 (v4.0) and later in February 2019 (v4.1). The current applicable version is available at

1 EGNOS Open Service Roadmap
1 EGNOS Safetyf Life Service Roadmap
1 EGNOS Data Access Service (EDAS) Roadmap

Improvements of the SIR contents and presentation were done inliheseldcuments mainly by the
new visualisation of SIR contents intended to provide EGNOS users with a more user friendly,
dynamic and interactivef obtaining information on the evolution BIGNOS services

Q1 2019 GEO Swaps
YSR entry inta Operations: Q4 2019 Q3 2021
MT27 extension to 72N

! - ESR entry into ESAR entry into
- RIMS Haila Operatians Operations

SYSTEM
EVOLUTIONS é < ) £%4 ) <
01./01/2020 10172021
o1 2019 Q4 20
APV & LP
axtension to the 72
SERVICE
AREA / LEVEL
Q12019 Q42019
EGNO! GNOS S

High level view of the EGNOS SoL service mag EGNOS User Support Webgite
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4.5 2018 EGNOS Multimodal Adoption Plan

The EGNOSadoption activities as during the px@ous years, has proven to be a useful means of
enhancing EGNOSIsein aviation, maritime, agriculture & mapping and rail market segmeémts.
aviation,ESSP and GSA have continued to engage aerodromes to publish Héas&Sprocedures

and operators to gequipped and certified. Relevant stakeholders have also been identified during this
period: aircraft lessors, as they represent a significant percentage of EU aircraft owners. Additionally
ESSP performed traffic assessments and Cost Benefit Analysapgort airline, OEM and airport
decisionmaking processsregardingthe adoption of EGNOS.

During the period reported in this document4 1PV procedures have been publish&d ¢f them are
Aupgradeso from LPV to LPV200) and 131 airec
approval.

Another 120 new aircraft/rotorcraft units have been engaged so that in the near future they will retrofit
start with the certification pross or request SBAS options in the avionics for new unit orders. ESSP
has proven to be a key facilitator in promoting, explaining and connecting potential partners within
ANSPs, Avionics Manufacturers, Operators and Aircraft Manufacturers.

The flight simuktor (each year with neflying procedures available, some not even published yet) has
proven to be a useful tofdr demonstratingo aviation users the benefits EGNOS can bring.

Attendee trying the LPV simulator at th@19World ATM congress in Madti
Regarding thenaritime domainin 2018 the work done during previous yehas materialized

1 onthe one hand, it is now a reality tBER2AS is being used as a positioning source for a number of
IALA DGNSS stations in some EU countriéBrance and Estoniademonstrating both the
technical feasibility and thecost savings from the point of view ofinfrastructure
deploymenthaintenance EGNOS SIS is used as a bagk in German IALA beacon
infrastructure.
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