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1 AWORD FROM THE ESSPEO

EGNOS performancebserved in the lagtnnualperiod (April 2017 March 2018) remained at high
levels with no safety or security incidents be highlightedluring the period.

EGNOS was upgraded Ingid-June 201%hanks to a new system versidine EGNOS station located
in Nouakchott was successfully moved torandnewlocation.

On the service provision sidiwe number of EGNO®ased published procedures was increased by 94.
Among them, it is tde highlighted that 72 were LPR00 based approach procedures and the first 5
RNP 0.3 routebased on EGNOS became operational in Switzerland, a clear indication of the growing
interest on EGNOS for rotorcraft operations. At the end of March 2018, most European countries hav
published EGNOS based operations and above 30% ofdtrarirental runway ends in Europadan
EGNOS based appach proceduren line with this increase in procedur&@snew EGNOS Working
Agreements (EWAs) were signed, reaching 59 at the end of March 201&i0g23 EU member
states)Apart from the increasg adoption of EGNOS in aviatiosignificant progress was maedgain

this year onthe definition of the framework for the use of EGNOS in nmarket segments; in
particular,t he publ i cation of the | ALA gui del itones
using MFr adi o beacon and Al S0 has been definitiyv
maritime navigationtogether witha specific roadmapdefined with theGSA, to start preparing a
safetyof-life service for maritime users

EGNOS multimodl adoptionactions were successfully conducted jointly with the GSA in aviation
and other application domains. Last year, a significant number of actiomgritime andagriculture

and surveyingvere implementedepresentinga major increase in the effadevoted to the uptake of
EGNOS in these market segments with resfepast years.

The 2017 edition of the EGNOS Annual Worksheas heldin Athens,bringing together agaithis
year nearly 170 participaniom almost 30 nationalities

Users expresskean 81% satisfaction through the annual survey that is jointly performed by GSA and
ESSP Additionally, the revamp of the EGNOS user support website was performed successfully anc
the EGNOS APP was released to users in March 2018.

| would like to thank te ESSP teams, partners and subcontractors for their continuous commitment
and contribution to this performance, and to our customer, the GSA, foush#neyplacein us.

@nE

Thierry Racaud
CEO, ESSP SAS

Q@ Eessp
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2 EXECUTIVE SUMMARY

This document covers the patirom 1 April 20T to 31 March 208.

2.1 EGNOS Service Performance

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

EGNOS Safety-of-Life (SoL) Servicei Non-Precision Approach (NPA)

NPA Availability 100%coveragenf the99.9% NPA Service AredEGNOS SolL SDDp
NPA Integrity No integrity event for any of the monitoring sites
NPA Continuity Values below 5.1¢h in continental Europe

EGNOS Safety-of-Life (SoL) Servicei Approach with Vertical Guidance (APV-I)

APV-I Availability 99.33%coverageof the99% APV:I Service AredEGNOS SolL SDD
APV-I Integrity No APV-I integrity event
APV-I Continuity 99.89%coveraged f t h*APVE Betvite Aea EGNOS SoL SDI

EGNOS Safety-of-Life (SoL) Servicei LPV-200
LPV-200 Availability 99.97%coverageof the99% LPV-200Service AredEGNOS SoL SDDp
LPV-200 Integrity No LPV-200 integrity event
LPV-200 Continuity 99.66%coveraged f t h'ePVERE) Bérvice Aea EGNOS SoL SDP
LPV-200 Accuracy Tails No events happened during the period

EGNOS Open Service (0OS)

Horizontal Accuracy 0.9 metres (98 percentile of the cumulative data for all stations)
Vertical Accuracy 1.6 metres (9Bpercentile of the cumulative data for all stations)
Open Service Availability Above 99% for all locations

EGNOS Data Access Seice (EDAS)

EDAS Service Availability (%) Latency (ms)
Service Level 0 99.88% 648.62 ms
Service Level 2 99.87% 652.11 ms
Ntrip 99.85% 651.52 ms
SISNeT 99.79% 82.62 ms
Data Filtering 99.88% 476.49 ms
FTP 99.89% N/A

Signakin-Space (SIS) Availabiliy

PRN120 99.893%
PRN123 99.994%
EGNOS OP (at least one SIS) 100%

Tablel: EGNOS service performance duriting April 201771 March 2018 period
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The main causes for tluservedessemperformanceavere:
9 EGNOS OS and SoL services:

(0]

1 EDAS:

(0]

lonosphere monitoring: EGNOS reaction to high ionospheric activigyg.important solar
eruption that occurred or6 September2017) is one of the main causes for
underperformance (around 56% of the daily underperformance events) impacting mainly
the Northand West of the Service Areln general, the impact of this kind of events is
limited to some specific areas and short perimfdime without having a significant impact
onthe monthlyperformance

GPS monitoring: Problems related tthe monitoring(e.g non monitored satellites due to
the | ack of visibility from EGNOS refer
Monitored)of one or more GPS satellitesethe second cauder underperformance. This
loss of monitoring of some satellites has rbeespecially significant in terms of
performance impact during periods with degraded ionosphere monitoring condéigns

on 6 September 2017, tlEbovenentioned solar eruption that impacted the ionosphere
monitoring provokedhe simultaneous loss of mitaring of multiples satellitds As forthe

case ofionosphere monitoring issues, the impact of this kind of events is lirhiéd
geographically and from a duration point of view.

RIMS and reference stations and telecommunication network related event&lthough

some outages were observed over the year, most of them had a minor intbacervice
performanceOne of the most relevant cases took place on 16 June 2017, when the dats
from some of the EGNOS stations in North of Europe was not available €ouple of
minutes. Such situation caused a short duration degradation of the EGNOS performanc
over that region. Actions are ongoingthe EGNOS programme level to maximise the
resiliency of the EGNOS network.

Data quality/RIMS anomaly: The existene of local issues in the RIMS receis€e.g.
unhealthy datapas impacted EGNOS services performance on specific days in the areas
near the affected station (e.g. Alexandnainly in April, July, September and November
2017 and March 201& appeenrantan January and March 2018n specific datesA HW
replacemenhormallyallowed recoveringhe nominal situation

NANU: Four GPS maintenanea/entscaused performance degradasawver some border
areas.

Other isolated system anomaliesone relevant everibok place inJanuary 2018whena
complete loss of servicaf a few minutesvas observed ohoth operational GEOsThe
EGNOS programme is working to maximise the system robustness and correct all
identified anomalies as soon as possible.

Very stdble serviceswith monthly performance consistently exceeding the committed
values.

The only notable EDAS servicesd outage t
affecting the local telecom provider networkhe redundancy plan has been improved
since then through more diversification.
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2.2 Service Provision and Development

i Service Evolution:

0 Service Definition Documens (SDD):a new version of the OS SDD (v2.3) was published
on 3 October 2017 and presented during the EGNOS Annual Workshop held in Athens.
The main elements of this new OS SDD version can be found in séctidn

EGNOS Safety of Life (SoL) EGNOS Open Service (0S) EGNOS Data Access Service (EDAS)
Service Definition Document Service Definition Document Service Definition Document

EGNOS Service Definition Documents

0 Service Notices:the EGNOS Serviee 6SDD contents were complemented by the
publication of three Service Notices. The main informatintthese Service Notices can be
found in sectiort.1.1

o EGNOS Service Implementation Roadmap:The EGNOS Service Roadps were
updated to v3.5 in June 2017 and presented during the EGNOS Annual Workshop held ir
Athens.

1 EGNOS Annual Workshop:

o0 The 2017 EGNOS Annual Workshop was held in Athens-dnC&tober 2017 witlsome
170 participants over the two days of the eventerdees were highly satisfied according
to the survey that was implementachich provided an excellent satisfaction score ¢85
exactly the samaslast year

o The 2018 EGNOS Annual Workshop will be integratetd the EU Space Week organised
by GSA in Maseille from 3 to @ecember 201&nttps://www.euspaceweek.gu/

1 EGNOS User Satisfaction surveys:

o The EGNOS User Satisfaction Survey was launched in October 2017 toteaf17
calendar year. The survey usedpecific online platform where 177 answers were received
from apool of approximately 6,700 consulted users.
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0 A total of 136 EGNOS users and 41 ABGNOS users replied to the survey. The main
resultsof this survey were included in tiiEEGNOS Bulletin Q1 2018The results show an
excellent level of user satisfaction with respect to EGNOS service, witlverallscore of
80.83%, in line with the value obtained in 2016.

1 User Service Implementation
o EGNOS Multimodal Adption (EMA) Action Plan:

A The market segments hare more efforthas been devoted are aviation and
maritime followed by agriculture & mapping and rail.

A ESSP hasontinued to engageerodromes to publish EGN@faised procedures and
operators to get equippeahd certified.More than 145 LPV proceduresere
published andover 83 aircraftswere certified or achieved operational approval.
Another 28 new aircraft/rotorcraft unitsvere engagedso in the near future they
will retrofit, start with the certificatiorprocess or request SBAS options in the
avionics for new unit orders.

A In the maritime domain, 2017 represented the continuation of activities launched to
analysea safetyof-life service for maritime usetsased ora roadmap defined with
GSA as well as thee linked to the use of EGNOS V2 SiS or EDAS as a positioning
source for Aids to Navigation (IALA DGSS stations and AlS stations).

A In agriculture and mapping, the contacts network has been notably in¢raeaded
custom information for those market segtsemas been prepared and disseminated.
ESSP has approached user s o Enaldingusergto a f
confirm how EGNOS could solve their positioning needs with the suitable
equipment.

A In the rail market segment, continuous support $mlL and norSoL applications
has been provided to GSA. Support has been provided to GSA for analysing
different means to use EGNOS (EDAS in particular) in the railway domain and for
the revision of CWA16390 standard.
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1 User Support:

o The EGNOS User Support website was completely revamped improving accessibility and
the user experience, with complete reorgasation of contentsby market segment and
including a new documentation library and other new visains and improvements.

EUROPEAN GNSS EGNOS SYSTEM SERVICES NEWS & EVENTS DOCUMENTS RESOURCES & TOOLS

7( Find the supportyou | ™ | @ | & [
UserSupport need! - A= \b

MEET THE BRAND NEW EGNOS USER SUPPORT WEBS
y Is here!
& Redistributed

*? Navigation panel
S /‘ Relevant information per market segment at a glance

o

—_—f—
=
==
3
==
=

— | —

New Easy access
Library EGNOS Helpdesk
Filter by document type, New floating icon
market segment and more available on every page

Restyled

Look & feel

Handy

Dashboard

http:// egnosusersupport.essgsas.eu
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TheEGNOS User Support Websitas fully renewed in 2018
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3 SERVICE PERFORMANCE

3.1 EGNOS SIS Availability
Definition

Individual GEO availability : Percentage of time when each geostationary satellite castsda valid EGNOS
SIS. A valid SIS is defined asSignatin-Space compliant with ICAO SARPS and RTCA MOPS.

Grouped GEO Availability: Percentage of time when at least one geostationary satellite in the E
operational configuration (EGNGSP) broadcsts a valid EGNOS SIS. A valid SIS is defined as a Signa
Space compliant with ICAO SARPS and RTCA MOPS

This section presents tlenualperformance of the SIS availability. It provides the yearly average
performance for each GEO PRN in operationadm namely PRN120 and PRN123 and for the
operational SIS (at least one SIS is available).

From April 2017 to March 2018, the average (per month) EGNOS message availability was:
1 OP1: PRN120: 99.893%

1 OP2: PRN 123: 99.994%
1 EGNOS OP (at least one SI3D0%

Monthly results are given by the following:

B OP1: PRM120 W OPZ: PRN123  ®OP1OROPZ
1000

99,8
99,7
HLE
4.5
EER
5.3
99,3
99.1
3.0 . . .

Sl 10T My 207 S HAT hdylar Aot 1007 Sepbervbar 2007 Cotabsr HLT  Hessmbar 30T Deenie J00T  lssserg 30008 Febrosey 3010 Meechi 2308

Figurel: EGNOS SIS OP availability trend April 2017 to March 2018 (%)
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Numerical values for each month and for eB&N are given in the followingble:

Month OP1: PRN 120‘ OP2 PRN 123 OP1 OR OP2

April 2017 99,986 100,000 100,000
May 2017 99,848 100,000 100,000
June 2017 99,880 100,000 100,000
July 2017 99,986 99,999 100,000
August 2017 99,970 100,000 100,000
September 201 99,742 100,000 100,000
October 2017 99,882 100,000 100000
November 2017 99,618 100,000 100,000
December 2017 99,974 100,000 100,000
January 2018 99,888 99,999 100,000
February 2018 99,985 99,998 100,000
March 2018 99,954 99,939 100,000
Average 99,893 99,994 100,000

Table2: EGNOS SIS OP monthly availabilitydm April 2017 to March 2018 (%)
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3.2 SolL 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 EXE\ as defined in thEGNOS SoL Service
Definition Document These values correspond to the expected average performance measured by

fault-free receiver using all GPS satellites in view over a period of one month, using all the operationa
EGNOS GEOs:

NPA Avallability Map

Avadabiity (%)
2999

99

Latitude

-40 =30 -20 -10 a 10 20 30 40
Longitude

Figure2: NPA Availability map Expected minimum performance

NPA Continuity Map
Continuity Risk
< 2.5x10%

< 5.0x10¢
< 1.0020°%

< 2.500°F

Latitude

Longitude

Figure3: NPA Continuiy map- Expected minimum performance

Achieved NPA performance during the reporting period is reported bedalditionally, NPA

performance is reported through the EGNOS Monthly Performance reports, availdb&E@GINOS
User Support website
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3.2.1 NPA availability

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

The following figure provides NPA availability for the reported period, for combined GEO:

SIS Op - 01/04/2017 00:00:00 to 31/03/2018 23:59:59
NPA Availability Map

Availability (%)
=99.9

=99

=98

=95

=90

=80

=70

<70

Latitude

-40 -20 0 20 40
Longitude

Figure4: NPA Availability from 01/04/17 to 31/03/18

The NPA availability performance hasebn excellent during the reporting period, being greater than
99.9% over the entirdlPA Service Are&

1 NPA Service Area is the 99%PA availability area depicted ifigure2 coming fromthe EGNOS Safety of Life SDDit corresponds
to the MT27 area.
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3.2.2 NPA availability d Achievement vs Target

The combination of the 99% NPA Availability map and MA ServiceAred' is shown inFigure5.
It should be notedhat thanks to the excellent 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

Compiart n
Relerence Map

Campliart

70 =
7] at compliznbin
: 24 S Refercnce Map
] 53 hat Complant
oL 2 e 4
.
0

Latituda

40
30 -

20 -

< -;o -20 T - 7 l
Q ESSP G itda

Figure5: NPA Availability map with respect to tigervice Ared 01/04/17- 31/03/18

In the picture, the legend isadas follows:

1 1 This is the part of thBIPA Service Areawhere NPA availability
was above 99%.

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

1 : This is the part of th&\PA Service Ared where NPA
availability was lower than 99%.

T Not compliant (white): This is any zone out of tHé¢PA Service Area

As shown in the previous figure, NPA availability was greater than 99% over the entire MT27 area for
the reporting period.

Considering the applicabervice Definition Documernnap used as the reference, the percentage of
points which were compliant with tleemmitmentis 100%. Note that the comparison with respect to

the SDD SoL commitment map is included for informatiorhe commitment map is a monthly
reference while the reported period is one year and, therefore, this comparison must be interpretec
with care
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3.2.3 NPA availability 899% daily compliance

The percentage of days over the reported period in which the daily Nd&lakakty was over 99% is
shown in thdollowing figure.

SIS Op - 01/04/2017 to 31/03/2018
Days with NPA Availability » 99%

Latituds

£

__J ESS - - Longitude
Figure6: NPA Availability i Percentage alayswith availability over 99%- 01/04/17 to 31/03/18

As shown,the NPA daily Availability was higher than 99% forore than99% of the daysin the
whole MT27 regionwith the exception of a small area in theutheasterncornerin which an NPA

daily availabilityabove99% wasprovided more tha@8% of the days

2 The grey colour is used to identify regions where no days avitNPA availability greater than 99% has been obsefird.situation
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 which the Navigation System Error is greater
than or equal to the corresponding Protection Level for NPA.

None of the RIMS stations inside tl8ervice Areahas been impacted by integrity events in the
position domain during thenalysed period.

The Safety indexis defined as the Navigation System Error versus Protection k&tel(assuming
NPA algorithms to compute XNSE and xPL) for each second. If the xXNSEM&®lis over 1, it
indicates that a Misleading Information situation has occurred.

Table3 shows the maximum HSI at each RIMSSide theNPA ServiceArea(seeFigure?2).

Station HSI ‘ Station HSI
Aalborg 0.19 La Palma 0.35
Abu Simbel 0.26 Lappeenranta 0.18
Agadir 0.31 Lisbon 0.28
Alexandria 0.27 Madeira 0.30
Athens 0.19 Malaga 0.26
Azores 0.31 Palma de Mallorc 0.22
Berlin 0.19 Reykjavik 0.44
Canary Islands 0.39 Roma 0.20
Catania 0.22 S. de Compostela 0.29
Cork 0.25 Sofia 0.27
Djerba 0.22 Swanwick 0.2
Egilsstadir 0.24 Toulouse 0.23
Gavle 0.20 Tromsoe 0.29
Glasgow 0.21 Trondheim 0.29
Golbasi 0.28 Warsaw 0.21
Kirkenes 0.29 Zurich 0.23

Table3: NPA Safety Index (maximum) at reference stations

The following figure provides he histogram for HSI (Horizontal Safety Index) accumulating
measurements from the different EGNOS stations and for both operational GEOs over the whol
period.
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NPA HSI Histogram
01/04/2017 - 31/03/2018
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Figure7: NPA Horizontal Safety Indéx

Figure 7 shows that the horizontal safety index for NPA remained below 0.4 for all stations, which
represents a very good safety margin.

% Note that for the computation of the different histograms presented in thisndnt some periods may have been removed,
corresponding to stations presenting bad quality of data related to the local environment. Data removed from histogrons! ¢corre
data from RIMS in which any OR affecting data quality has been observed engeeasf cycle slips affecting performance is detected or
other data quality issues have been traced as the 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 the start of the operation and, ir
at least one second within the following tisieling windav of 1 hour, the system becomes
unavailable.

The followingfigure shows the NPA Continuity Risk obtained for the GEO combined over the whole
analysederiod.

Figure8: NPA Continuity Risk from 01/04/17 to 31/03/18

As shown in e previous figure, most of the MT27 Service Area presents a continuity risk lower than
1-10°, with the exception of the corners where the performanbeveds slightly worsemainly due
to the lower number of monitored satellites fratimoseregions.
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