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‘@ The EGN@S Service Provider

ESSP organises tHEGNOS Annual Workshop for EGNOS users and stakeholders tihe perfect
place to receive updated information on the EGNGs$esy and services, implementation information
and success stories and to gather feedback from users and share ideas and experiences among EGI

users in different domains.
The 201 7ZEGNOSAnnualWorkshop will be held oB8-4 Octobelin Athens
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1 AWORD FROM THESSP CEO

EGNOS performancim 2016 waghe besever, benefiting its steadily increasing number of users.

During this yeara significant effort wasnadeto prepare for futureystemversions (241N_$%R#2,
YSR#3, YSR#4 and V242)These new releases will increase system robustness, allow the full
deployment of the new GEO, extend the service area to 72° North andouti=astarea thanks to

the integration of the new RIMS in Haifiarael

As regadsservice provision52 cumulative EWAs were signed at the end of March 2017 and progress
wasmade in the definition oh framework for use of EGNOS inew scenariogmilitary operations,
rotorcraft, Aerodrome Flight Information Servicenoninstrumentalrunways, nonEuropean Union
non-Single European Sky likeountrieg ) .

EGNOS adoption actions were successfully condupdiedly with the GSAin aviation, but also in
agriculture, surveying, rail and maritime with a growing interest in all these magtaents

It is alsoworth noting that the 2016 edition of the EGN®@&nual Workshop took place in Warsaw
Poland with a record of nearly 180 participants.

On the user side, a satisfaction level of 81% was achieved
Lastl vy, ESSPO6s AN SedbyEASALniJdlyi2@16 foranother 8 yeare n e w

Although 2016 looks like the year of records, there are still several records to beat: be sure that we ar
working onthem every single day!

My deepest thanks go to the ESSP teams, partners and subcontradonswehmade the above
possible; to our customer, the GSA, for our constructive relationship in all these achieyemeénts
last but not least, to the@NOS users who are growing year after year

Thank you,

L

Thierry Racaud
CEO, ESSP SAS

* ESSP

We certify you're there.
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2 EXECUTIVE SUMMAR

This document covers the period frdm\pril 2016 to 31March2017.

2.1 EGNOS Service Performance

During the period fromlL April 2016 to 31 March 2017=GNOS service performance has been
excellent,providing valuesin line or very close to theommittedones in the Open ServigeSafety of
Life and EDAS @®rvice Definition Documens (see https://egnosisersupport.essp
sas.eu/new_egnos_ops/content/eepuy.

The EGNOS seiees performance during this yearly period can be summarised as follows:

EGNOS Safety of Life (SoL) Servicé Non-Precision Approach (NPA)
NPA Availability
NPA Integrity
NPA Continuity Values belows.10%h in continental Europe
EGNOS Safety of Life (SoL) Servicé Approach with Vertical Guidance (APV-I)
APV-1 Availability
APV-I Integrity
APV-1 Continuity

100% of the service are®léssage Type 27)

No integrity event for any of the monitog sites

98.73% of theservicearea

No APV-I integrity event
99.63% of theservicearea (A0“/15seconds)

EGNOS Safetyof Life (SoL) Servicei LPV-200

LPV-200 Availability
LPV-200 Integrity
LPV-200 Continuity
LPV-200 Accuracyrails

99.07% of theservicearea

No LPV-200 integrity event

99.4%% of theservicearea (A 0“/15seconds)

No evens happened during the period
EGNOS Open Service (OS)

0.9metres (9@ percentile of the cumulative data for all stations)l

Horizontal Accuracy

Vertical Accuracy 1.5metres (9% percentile of the cumulative data for all stations)|

Above 99% for all locations
EGNOS Data Access Service (EDAS)

Open Service Availabtly

Service Level O

99.98% availability

700.22 ms latency

Service Level 2

99.98% availability

700.96 ms latency

Ntrip 99.98% availability 651.72 ms latency
SISNeT 99.90% availability 79.53 ns latency
Data Filtering 99.98% availability 451.31 ms latency
FTP 99.98% availability Not Applicable

ESSRDRD-19524P

1ss.01-00
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Signakin-Space (SIS) Availability

PRN120 (EGNOS OP) 99.881%

PRN136 or PRN128EGNOS OP) | 99.9926

EGNOS OP (at least one SIS) 100%

Tablel: EGNOS service performance duriting April 201617 March 2017 period

The main causes for the observed EGNOS Service Performance degradations were:
1 EGNOS OS and Sdervices

(0]

1 EDAS:

lonosphere monitoring: As in previous yeas, the problems relatedo ionosphere
monitoring were the main cause of underperformance (around 56% of the daily
underperformancevent3 impacting mainly the North and the South of the service area. It
must be noted that after ESRv2.4.1M deployment, in July 2015, the degnsddiserved

in the southern area decreased significantly thanks to the improvements introduced by thi:
release.

GPS monitoring: The problems related to monitoring one or more GPS sateliifes
EGNOS are the second causkr underperformance. This loss afonitoring of some
satellites has been especiaflignificantin terms of performance impact during periods
with degraded ionosphere monitoring conditions.

RIMS and EWAN unavailability events: Although some outagesere observed over the
year, most of therhad a minor impamn the service performance.

Data quality/RIMS anomaly: The existence of local issu@less of measurements, cycle
slips, multipath...)in the RIMS receiver has impactdde Open Service performance
(availability and accuracy) measuredat some EGNOS stations on specific dateslated

cases were detected in Reykjavik, Golbasi, Trondheim and Sofia RIMS sites that were the
responsible of those Open Service degradations.

o0 Very stable services with rexgnificantunderperformance dung the reported period.

4 - 9
PRAT 1), Lo

L i ||

EGNOSRIMS HartebeeshoekSurroundings
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2.2 Service Provision and Development

1 Services Evolution:

o Service Definition Documents (SDD)Following the deployment of the ESR 2.4.1M, a
new version of the SoL SDD (v3.1) was published 2th September 2016. The main
changes of this new version of the SoL SDD were:

A Extension of service area for LPR00 service level
A Extension of service area for APVservice level

A EGNOS Space Segment updated

EGNOS Safety of Life (SoL) EGNOS Open Service (OS) EGNOS Data Access Service (EDAS)

Service Definition Document

Service Definition Document

EGNOS Service Definition Documentstifs://egnosisersupport.essisas.euy

o Services Notices:t h e EGNOS Ser vi cwas éompiddted cby rihe e n t
publication of the following Seree Notices:

A Service Notice #14 (updatediEGNOS System Release 2.4.1.M entry in operation
A Service Notice #15 (updatedEGNOS Space Segment Update
A Service Notice #16: ALeap Second I ntroc

0 EGNOS Service Implementation RoadmapThe three EGNOS ®dce Roadmaps were
updated from April 2016 to March 2017 going from v3.3 (on 29 January 2016) to v3.4 (on
3 August 2016) according to last EGNOS service evolution plan.
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1 EGNOS Annual Workshop:

o0 The 2016 EGNOSVorkshopwas held in Warsaw in September 20liéhwnore than 180
participants over thewvo-dayevent, who were highly satisfied with the event, accortiing
the surveytakenthatprovided an excellent satisfactisnoreof 8.5.

GPS < | » GPS+EGNOS
T

availabilty &

7\[ accuracy
Service Provision
workshop

........

iy o P

2016EGNOS Workshop promotional advertisement

o0 The 2017 EGNOSAnnual Wokshopis planned in Athens on-8 October 2017 and is
under preparation. The 0 s dighdevel agenda avillh bee 0
notified in June to the expected participants. Regular updates as the event comes closer wi
be posted at the EGNQSer Support Websitéitp://egnosusersupport.essgas.eu.

1 EGNOS Users Satisfaction surveys:

o The EGNOS Users Satisfaction Survey was launched in October 2016 to cover 2016
calendar year. The stgy was opeed using a specific online platform and 1B&ponses
were received.

0 A total of 134 EGNOS useand 52 norEGNOS userseplied to the survey. The outputs
of this survey were included in the EGNOS Bulletin Q1 2017. The global satisfaction score
shows a very good level of satisfaction with respect to EGNOS in general terms, with a
global satisfaction score of 8.1 which represamt improvementvith respect tadhe one of
last year (7.6).
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1 User Service Implementation
o EGNOS Multimodal Adoption (EMAAction Plan:

A

All the activities planned to be executed during 2016 were successfully conducted.
The market segmenthere more efforthas beenmadeis aviation, followed by
maritime agriculture & mapping and rail.

ESSP hasontinued to engageerodromesat publish EGNOSased procedures and
operators to get equipped and certified. During theiogereported in this
documenmore than80 LPV procedures have been published and more than 32
aircrafts have been certified or achieved operational apprévelther 60 new
aircraft/rotorcraft unithave been engaged so that in the near future they retrofit,
start with the certification process or request SBAS opiim@asionics for new unit
orders.

In the maritimedomain further progress has been achieved inaittevities already
launched in previous years to implement a Maritime Service in EGNQ&s\&ell

as those linked to the use of EGNOS V2 SiS or EDAS as a positioning source for
Aids to Navigation (IALA DGNS stations and AlS stations).

In agriculture andnapping the contacts network has been notably increased and
customised information for those market segments prepared and disseminated.

Continuous suppotb GSA for SoL and neSoL applications irthe rail market
segment has been provided.

2.3 System Operdion and Maintenance

During the past period, two releases were deployed, aimingh@boving the EGNOS services
performanceand introducing the second SBSTRA GEO into the operations.

RF environmental measuremergar the EGNOS RIMS lrongyearbyen (&lbard, Norway
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3 SERVICE PERFORMANCE

3.1 EGNOS SIS Availability
Definition

Individual GEO availability : Percentage of time when each geostationary satellite broadcasts a valid EGN(
A valid SIS is defined as Signatin-Space compliant with ICAO SARP8&RTCA MOPS.

Grouped GEO Availability : Percentage of time when at least one geostationary satellite in the EGNOS ope
configuration (EGNOSDP) broadcasts a valid EGNOS SIS. A valid SIS is defined as a -$igB8pbhce complian
with ICAO SARPS andRTCA MOPS

This section presents the yearly performance of SIS availability. It provides the yearly average
performances for each GEO PRN in operational mode namelylRRdnd PRNL36 (then PRNL23)

and for the operational SIS (at least one SIS is @biai). It also provides the yearly trend based on the
monthly data. PRNL36 was the second operational GEO until 20/03/2017. After this date, the second
operational GEO was PRN23. SIS availability of EGNOS TEST PRN is not provided in this report.

From Apil 2016 to March 2017, the average EGNOS message availability was:
1 OP1: PRN120: 99.88%

T OP2:PRN136 (then PRN 123): 99.992

1 EGNOS OP (at least one SIS): 200

Monthly results are given by the following:

B OP1: PRN 120 M OP2 :PRN 136 then PRN 123 W OP1 OROP2

100

99,8 —

99,6

99,2

99

April 2016 May 2016 June 2016 July 2016 August2016 September 2016 October 2016 November 2016 December 2016 January2017  February 2017  March 2017

Figurel: EGNOS SIS OP availability trend April 2016 to March 2017 (%)
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Numerical values for each month and for each PRN are given in the folltatieg

Month OP1: PRN 120 123 136 OP2 PRN 136 then PRN 12% OP1 OR OP2

April 2016 99.931 0.000 | 99971 99971 100
May 2016 99.945 0.000 | 99.998 99.998 100
June 2016 99.921 0,000 | 99971 99971 100
July 2016 99912 87.086| 100 100 100
August 2016 99.959 0.000 100 100 100
September 201¢ 99.458 0.000 | 99.964 99.964 100
October 2016 99,752 30.978 | 99.999 99.99 100
November 2016 99.975 94.430 | 99.999 99.999 100
December 2016 99.960 87437 | 100 100 100
January 2017 99.820 96.587 | 99.999 99.999 100
February 2017 99.986 85619 | 100 100 100
March 2017 99.952 99.166 | 90.699 100 100
Average 99.881 48442 | 99.217 99.992 100

Table2: EGNOS SIS OP Monthly availability From April 2016 to March 2017 (%)
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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 (seéttps://egnosisersupport.essigas.eu/new_egnos_ops/camtiegnossdds.

These values correspond to the expected average performance measured Hyea fackiver using

all GPS satellites in view over a period of one month, using all the operational EGNOS GEOs:

NPA Availability Map

Availability (%)
299.9

299

Latitude

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

Figure2: NPA Availability map Expected minimum performance

Continuity Risk

NPA Continuity Map
| ] < 2.5x10*

< 5.0x10°%
< 1.0x1073

< 2.5x1073

Latitude

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

Longitude

Figure3: NPA Continuity map Expected minimum performance
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Additionally, NPA performance is reported through the EGNOS Monthly Performance reports,
available on the EGNOS User Support ebsite fhttps://egnogisersupport.essp
sas.eu/new_egnos_ops/content/mong@yformanceeports.

3.2.1 NPA availability

EGNOS NPA Availabilityis definedas 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:

NPA Availability

April 2016 - March 2017

I > 50.0%
>20.0%
=>10.0%
< 10.0%
LI not valid data

LATITUDE

LONGITUDE
DT ECLAYR v7.0.8
\j ECSEP Produced by ESSP SAS

Figure4: NPA Availability from 01/04/16 to 31/03/17
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3.2.2 NPA availability d Achievement against target
The combination of the 99% NPA Availability map and 8ervice Aea gives the following:

NPA Availability over 99% with respect to Service Area

Compliant in
Service Map

Compliant

Not compliant in
Service Map

70 ’
Not Compliant

60

50

Latitude

30

() ESSF :B' Longitude
e
Figure5: NPA Availability map with respect to tHeervice Ared 01/04/16- 31/03/17

In the picture, the legend isadas follows:

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

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

1 ) 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 applicable Service Definition Docunteap used as the referenseehttps://egnos
usersupport.essigas.eu/new_egnos_ops/content/eegdidy, the percentage of points which were

! Service Area is the 99%IPA availability area depicted in the EGNOS Safety of Life S[Hbps:/egnosisersupport.essp
sas.eu/new_egnos_ops/content/eepulis
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compliant with theService Areais 100%. Note thatthe comparison with respect tine SDD SoL
Service Areds included for informationthe Service Areais a monthly referengavhile the reported
period is one yeasothis comparison must be interprettefully.

3.2.3 NPA availability d99% daily compliance

The percentage of days over the reported period in which the daily NPA availabilityera8986 is
shown in the figurdelow.

[Days with NPA Availability > 99% |
April 2016 - March 2017

>99.9%
>99.6%
>99.0%
>97.5%
>95.0%
>90.0%
=75.0%
> 50.0%
>20.0%
>10.0%
<10.0%
not valid data

LATITUDE

o
0

LONGITUDE
ECLAYR v7.0.11

( ’ ESSP Produced by ESSP SAS

Figure6: NPA Availability - Days over 99% 01/04/16 to 31/03/17

As shown the NPA daily Availability was higher than99% for the full periodver the entire MT27
region.
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3.2.4 NPA Integrity events

EGNOS NPA Integrity Events defined as an event in which the Navigation System Error is greater than or e¢
the corresponding Protection Level for NPA.

nual to

None of the RIMS stations inside tl8ervice Area has been impacted by integrity events e
position domain during the anabd period.

t

Safety indexis defined as the relation between Navigation System Error versus Protection Level (assumi
algorithms to compute XNSE and xPL) for each second. If the ratio XNSE/xPL is over 1, itsriti@beMisleading
Information situation has occurred.

ng NPA

Table 3 shows the maximum HSI at each RIMS inside of the NG®&#viceArea (seehttps://egnos
usersupport.essigas.eu/new egnos ops/content/ecguns.

Station HSI Station HSI
Aalborg 0.24 La Palma 0.27
Abu Simbel 0.25 Lappeenrata 0.30
Agadir 0.40 Lisbon 0.24
Alexandria 0.24 Madeira 0.28
Azores 0.41 Malaga 0.22
Berlin 0.28 Palma de Mallorg 0.31
Canary Islands 0.31 Reykjavik 0.35
Catania 0.24 Rome 0.35
Cork 0.36 S. de Compostelg 0.36
Djerba 0.36 Sofia 0.32
Egilsstadir 0.36 Swanwick 0.28
Gavle 0.57 Toulouse 0.37
Glasgow 0.32 Tromsoe 0.30
Golbasi 0.26 Trondheim 0.32
Kirkenes 0.52 Warsaw 0.45

Table3: NPA Safety Index (maximum) at reference stations

The following figure provides the histogram for HSI (Horizontal Safety Index) accumulating
measurements fromhe different EGNOS stations and for both operational GEOs over the whole

period.
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NPA HSI Histogram
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Figure7: NPA Horizontal Safety Index
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3.2.5 NPA Continuity

EGNOS NPA Continuityis computed by dividing the total number of single continuity everitgy agimesliding
window of 1 hour, by the number of samples with valid and available NPA navigation solution. A single cantinuity
event occurs if the system is available at the start of the operation and, in at least one second within the followin
time-sliding window of 1 hour, the system becomes not available.

The following figure shows the NPA Continuity Risk obtained for the GEO combined over the whole
analy®d period.

NPA Continuity Risk

April 2016 - March 2017

80

75

70

65
60
55
w S0
[=]
=
E 45
=
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35
30
25
20
15
10
o W o w o I'el o w o el o w o w o
uw - g ('? o o™ o™ -— - -— -— o~ o~ o) © - -t w
LONGITUDE
B ECLAYRV7.0.8
u ESSP Produced by ESSP SAS

Figure8: NPA Continuity Risk from 01/04/16 to 31/03/17

= 5.00E-02
< 5.00E-02
< 1.00E-02
< 7.50E-03
. < 5.00E-03
. < 2.50E-03
. < 1.00E-03
l < 7.50E-04
. < 5.00E-04
< 2.50E-04
B < 1.00E-04
< 1.00E-05
LI not valid data

As shown in the figur@above most of the MT27 Service Area presents a continuity risk lower than
7.5-10% with the exception of southwestern corner whbreachieved performance is slightly worse

mainly due to the low number of monitored satellitesrfrthese regions. It can be observed that the
committed value was met in the central area of the MT27 Service Area.
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3.3 SoL Serviced APproach with Vertical guidance (APV-I)

The following figures depict the minimum performance that can be expected from EGMOS
Approach with Vertical guidance (ARW availability and continuity, as defined in the EGNOS SoL
Service Definition Document (see https://egnosisersupport.essp
sas.eu/new_egnos_ops/content/egedd. These values correspond to the expected minimum
performance measured by a faute receiver using all satellites in view, when averaging over a
period of one month, using all the operational EGNOS GEOs.

APV-I Availability Map

Availability (%)
299

298
295
290

Latitude

Longitude
Figure9: APV-I Availability map- Expected minimum performance

APV-I Continuity Map Continulty RISk
ontinuii IS|

< 1.0x107*

< 5.0x10%

<1.0x10°2

Latitude

Longitude

Figure10: APV-I Continuity map- Expected minimum performance
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Additionally, APV-I performance is reported through the EGNOS Monthly Performarmertse
available on the EGNOS User Support websitehttpé://egnogisersupport.essp
sas.eu/new_egnos_ops/content/mong@yformanceeports.

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\éervice (HAL: 40m; VAL: 50m) over the total period.

The following figure proules, for the combination of the operational GEOs, the GEO-APV
availability for the reported period:

APV Availability

April 2016 - March 2017

>99.9%
>99.6%
>99.0%
»97.5%
>95.0%
> 90.0%
»75.0%
>50.0%
>20.0%
>10.0%
<10.0%
not valid data

LATITUDE

o ECLAYRV7.0.8
¢ ) ESSP Produced by ESSP SAS

Figurell: APV-I Availability from 01/04/16 to 31/03/17

The APV-1 availability performance has been excellent during therteygpperiod, being greater than
99% over the entir8ervice Areawvith only minor deviations observed in the southaart
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3.3.2 APV availability dAchievement against target

The combination of the 99% ARMAvailability map and th&erviceArea gives théollowing:

Latitude

APV-I Availability over 99% with respect to Service Area

Compliant in
Service Map

Compliant

Not compliant in|
Service Map

Not Compliant

Longitude

Figurel2 APV-I Availability map with respect to th8ervice Area 01/04/16 to 31/03/17

In the picture, the legend isadas follows:

T

1 This is the part of the Service Afeahere 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).

» This is the part of the Service Afeghere APV availability

was lower than 99%.

Not compliant (white): This is any other zone out of the Service Amehere AR/-I availability is

lower than 99%.

The percentage of points which were compliant withSkevice Areds 98.73%. Just two regions in

the South and Southedastveunderperformance. The main reagonthese deviations is the impact
caused by the networksues observeat theCatania site and the failure of Djerba RIMS B observed
between the end of June and the beginning of August.

2 Service Area is the 999%PV-I availability area depicted in the EGNOS Safety of Life S{iitps://egnosisersupport.essp
sas.eu/new_egnos_ops/content/eepulis
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Note thatthe comparison with respect the SDD SolL Service Areds included for informationthe
Service Areas a monthly eferencewhile the reported period is one yesothis comparison must be
interpretedcarefully.

3.3.3 APV availability 899% daily compliance

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

[ Days with APV-1 Availability > 99% |
April 2016 - March 2017

>99.9%
>99.6%
|| = 99.0%
. > 97.5%
l >95.0%
. > 90.0%
>75.0%
. >50.0%
! =>20.0%
=>10.0%
<10.0%
L] not valid data

LATITUDE

o
-

LI ECLAYRV7.0.8
u eSS Preduced by ESSP SAS

Figure1l3 APV-l Availability i Days over 99% 01/04/16 to 31/03/17

The figure above showvikat the APVI Availability was higher than 99%:

f 100% of the days in the 26.01% of Bervice Arealefined in the SD3.1°.
f 99% of the days in the 58.16% of tBervice Arealefined in the SDD v331
95% of the days in the 87.77% of tBervice Arealefined in the SDD v331

% Seehttps://egnosisersupport.essggas.eu/newegnos_ops/content/egnsddy
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The figure below shows the APM availability compliance with respect to the targgearly
availability above 99%at the airports with published EGN&@fased operations:

@

Figure14: APV-I Availability compliance at airports with plished EGNOSased operations

Moreover, the monthly APY service availability was higher than 99% during the whole reporting
period at all airports with EGNGRased operations.

Airplanelanding atG i | dirpoi (Slovak Republic Photo credit: Jan t&hlik
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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.

Safety Indexis defined a the relation between Navigation System Error versus Protection Level (assum
algorithms to compute xNSE and xPL) for each second. If the ratio XPE/XPL is over 1, it indicates thaadifdj
Information situation has occurred.

ng PA

Table 4 shows the maximum HSI and VSI at each RIMS inside of the -AS¢érvice Area(see

https://egnogisersupport.essigas.eu/new_egnos_ops/camiegnosddy. Moreover, Stanford plots

are available on the operations webditig(//egnosusersupport.essigas.eu/egnos_ops/index.php

Station ‘ HSI VSI Station HSI VSI
Aalborg 0.25 0.25 Lisbon 0.25 0.27
Athens 0.31 0.33 Madeira 0.29 0.25
Berlin 0.28 0.26 Malaga 0.22 0.22
Canary Islands Paima de
0.29 0.20 Mallorca 0.32 0.43
Catania 0.24 0.22 Reykjavik 0.36 0.53
Cork 0.37 0.34 Rome 0.36 0.35
Djerba S. de
0.21 0.26 Compostla 0.37 0.38
Eqgilsstadir 0.37 0.37 Sofia 0.32 0.43
Gavle 0.59 0.50 Swanwick 0.28 0.36
Glasgow 0.33 0.28 Toulouse 0.38 0.33
Golbasi 0.24 0.27 Tromsoe 0.31 0.40
Kirkenes 0.57 0.32 Trondheim 0.33 0.40
Lappeenranta 0.31 0.27 Warsaw 0.46 0.37
La Palma 0.26 0.19 Zurich 0.23 0.29

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

The following figures provide the histogram for HSI (Horizontal Safety Index) and VSI (Vertical

Safety Index) for each second whgatherng measurements from the different EGNOS stations
for both operational GEOs over the reported period.
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Figurel5: EGNOS APV Horizontal Safety Index
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0.6 0.7 0.8

ESSRDRD-19524P

0.9 1

Iss.01-00 Page29 of 94




6 ESSP The % Service Provider

3.3.5 APV-I Continuity risk

EGNOS APV Continuity Riskis defined as the result of dividing the total number of single continuity events,
a timesliding window of 15 seconds, by the number of samples with valid and availablenayation solutionA
single continuity break occurs if the system is available at the start of the operation and becomes unavailab

using

le during

one of the following 15 seconds.

The figurebelowprovides the GEO combined APN\continuity risk for the reported period:

APV-| Continuity Risk

April 2016 - March 2017

70 -
68
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cil < 5.00E-02
= < 1.00E-02
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6 < 1.00E-03
54 < 7.50E-04
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= 44 not valid data
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Figurel7: APV-1 Continuity Risk from 01/04/16 to 31/03/17
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3.3.6 AP\ Continuity dAchievement against target
The combination of the.50* APV-I Continuity Risk map and th®ervice Areayives the following:

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

Compliant in
Service Map

Compliant

Not compliant in|
Service Map

Not Compliant

Latitude

O ES3F ) Longitude

Figure18 APV-I Continuity Risk 6-10%) map with respect to tHgervice Area 01/04/16 to 31/03/17

In the picture, the legend isadas follows:

1 1 This is the part of the Service Afeghere AP\/I continuity was
above 5-10.

§ Compliant: This is the zone out of the Service Atesere APV continuity was also above 5-10
* (extension of coverage with respect to the commitment).

1 ) This is the part of the Seng Are& where APV continuity
was lower than 5-16

1 Not compliant gwhite): This is any other zone out of the Service Anghere APV continuity is
lower than 510~.

Considering the SDD v3.1 map used as the reference, the percentage of points which were complia
with the Service Ared5.10%/15sec) i€99.63%. Note thatthe comparison with respect the SDD SoL
Service Areas included for informationthe Senice Areais a monthly referencgavhile the reported
period is one yeasothis comparison must be interprettefully.

4 Service Area is th&-10* APV-I continuity riskarea depicted in the EGNOS Safety of Life S[Hitps://egnosisersupport.essp
sas.eu/aw_egnos_ops/content/egreddy
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For information, the differences with respect to 8ervice Areacorresponding to a continuity risk of
10° and 10" are includecbelow. For both levels, the results obtained, as for th&5case, are quite
good (100% for continuity risk of 10and 98.22% for continuity risk of 10.

APV-I Continuity Risk below 10-3 with respect to Service Area
70 v’fﬂr S ;

65

Compliant in
Service Map

Compliant

Not compliant in|
Service Map

Not Compliant

55

50

Latitude

45 -

40 |

30 -

-3 - -
O Essp Longitude

Figure19: APV-I Continuity Risk (-10% map with respect to tHeervice Area 01/04/16 to 31/03/17
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APV-I Continuity Risk below 10~ with respect to Service Area

70 vf g Sy Compliant in
Service Map

Compliant

65 Not compliant in|

Service Map
Not Compliant

60 -

55
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Latitude
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40 |
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Figure20: APV-I Continuity Risk (-10% map with respect to ti@ervice Area 01/04/16 to 31/03/17

In the picture, the legend ieead as explained forFigure 18, but applying the corresponding
commitment level (1-18or 1-10%).
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3.4 SolL Serviced EGNOS Localizer Performance with Vertical guidance to a decision
altitude of 200 FT (LPV-200)

The following figures depict the minimum performance that caeXpected from EGNOS for LRV
200 availability and continuity, as defined in the EGNOS SoL Service Definition Document (see

https://egnosisersupport.essiggas.eu/new e@s ops/content/egnasids.

LPV200 Availability Map

Availability (%)
=99

=98
=95

=90

Latitude

1 1
-30 -20 -10 0 10 20 30 40
Longitude

Figure21: LPV-200 Availability map- Expected minimum performance

LPV200 Continuity Map
Continuity Risk

< 1.0x10"4

< 5.0x10°4

< 1.0x1073

Latitude

Longitude

Figure22: LPV-200 Continuity map Expected minimum performance
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These values correspond to the expectentaae performance measured by a f&ek receiver using
all GPS satellites in view over a period of one month, using all the operational EGNOS GEOs.

Additionally, LPV-200 performance is reported through the EGNOS Monthly Performance reports,
available @ the EGNOS User Support website httjfs://egnogisersupport.essp
sas.eu/new_egnos_ops/content/monfgdyformanceaeportsy.

3.4.1 LPW200 availability

EGNOS LP\-200 Availabilityis defined as the percentage of epochs in the period in which the Protection Level
(both HPL and VPL) is below Alert Limits for this L2200 service (HAL: 40m; VAL: 35m) over the total period.

The figurebelow provides, for the colrination of the operational GEOs, thBV-200 availability for
the period from April 2016 to March 2017:

= — April 2016 - March 2017
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> 99.6%

" >99.0%

o [ |>975%

607 > 95.0%
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54 ] > 50.0%

52 7] > 20.0%
Wiy ] > 10.0%
S - <10.0%
E v L] not valid data
E 4
- 44

424

40

3| &
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%.

34,
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301
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26_
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Figure23: LPV-200Availability from 01/04/16 to 31/03/17

LPV-200 availability performance over the Service Area has lm@ellent during the reporting
period, greater than 99% over the enBervice Areaxcept for a small region around Tunisia.
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3.4.2 LPMW200 availability dAchievement against target
The combination of the 99%PV-200Availability map and th&ervice Areayives the following:

LPV200 Availability over 99% with respect to Service Area

Compliant in

70 v”,ﬂl
Service Map

- , Compliant
65 %ﬁi} A ) Not compliant in|
P Service Map

Not Compliant

60 -
55

50

Latitude

45 |

35 -

3
Q Ess

Figure24: LPV-200Availability map with respect to th®ervice Area 01/04/16 to 31/03/17

U

Longitude

In the picture, the legend isadas follows:

1 1 This is the part of the Service Areahere LPV-200 availability
was above 99%.

§ Compliant: This is the zone out of the Service AtesghereLPV-200 availability was also above
99% (extension of coverage with respect to the commitment).

1 ) This is the part of the Service Afeahere LPV-200
availability was lower than 99%.

T Not compliant (white): This is any other zone out of the Service Areehere LPV-200
availability is lower than 99%.

Considering the applicable Service Definition Document (SDD) mapthasreference (see
https://egnogisersupportesspsas.eu/new_egnos_ops/content/eepudy, the percentage of points
which were compliant with th&ervice Areas 99.07%. As for APV-I, only a small region in the
South deviatefom the SDD commitment.

5 Service Area is the 99%PV-200 availability area depicted in the EGNOS Safety of Life S[piftps://egnosisersupport.essp
sas.eu/nw_egnos_ops/content/egnsddy
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Note thatthe comparison with respect to SDD IS&ervice Areais included for informationthe
Service Areas a monthly referengavhile the reported period is one yesothis comparison must be
interpretedcarefully.

3.4.3 LPW200 availability 699% daily compliance

The percentage of days over the mpd period in which the dailyPV-200availability was over 99%
is shown in the figureelow.

[ Days with LPV200 Availability > 99% |
April 2016 - March 2017
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Figure25: LPV-200Availability i Days over 99% 01/04/16 to 31/03/17

From the previous figure, it can be obtained thal.P€-200 Availability was higher than 99%:
1 100% of the days in the 24.38% of Bervice Arealefined in the SDD v3%1

1 99% of the days in the 60.37% of tBervice Arealefined in the SDD v3°1

1 95% of the days in 8193.27% of th&ervice Arealefined in the SDD v3%

6 Seehttps://egnosisersupport.essggas.eu/new_egnos_ops/content/eesuns
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The figurebelow shows theLPV-200 availability compliance(yearly availability above 99%ith
respect to the target at the airports with published EGN&®d operations:

s -

¥

Figure26: LPV-200 Availability compliance at airports with published EGN®&sed operations

Moreover, the monthly LPA200 service availability was higher than 99% during the whole reporting
period at all aports with EGNO$Sbased operations.

RNAV GNSS PV-200based)approachchart for ParisCharles de Gaulle airport
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3.4.4 LPM200 Integrity events

EGNOS LP\200 Integrity Eventis defined as an event in which the Navigation System Error is greater th
equalto the corresponding Protection Level for LRYO.

an or

No integrity events were detected.

Safety Indexis defined as the relation betwedlavigation System Error versus Protection Lefsdsuming PA
algorithms to compute XxNSE and xPL) for each second. tatieexPE/xPL is over 1, it indicates that a Misleadi
Information situation has occurred.

Table 5 shows the maximum HSI and VSI at each RIMS inside ofL#A¥-200 Service Area(see

https://egnogisersupport.essigas.eu/new_egnos_ops/content/eegurly. Moreover, Stanford plots

are available on the operations webditig(//egnosusersupport.essigas.eu/egnos_ops/index.php

Station HSI VSI
Aalborg 0.23 0.24
Athens 0.27 0.23
Berlin 0.22 0.26
Catania 0.24 0.22
Cork 0.22 0.29
Djerba 0.21 0.24
Géavle 0.23 0.25
Glasgow 0.21 0.27
Lisbon 0.24 0.27
Malaga 0.21 0.22
Palma de Mallorca 0.32 0.41
Rome 0.20 0.22

S. de Compostela 0.23 0.31
Sofia 0.32 0.43
Swanwick 0.27 0.29
Toulouse 0.20 0.21
Trondheim 0.33 0.39
Warsaw 0.23 0.23
Zurich 0.22 0.29

Table5: EGNOSLPV-200Safdy Index (maximum) at reference stations

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 operationaGEOs over the reported period.
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LPV-200 HSI Histogram
01/04/2016 - 31/03/2017
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Figure27: EGNOSLPV-200Horizontal Safety Index

LPV-200 VSI Histogram
01/04/2016 - 31/03/2017
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Figure28 EGNOSLPV-200Vertical Safety Index
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3.4.5 LPW200 Continuity risk

EGNOS LP\V200 Continuity Riskis defined as theesult of dividing the total number of single continuity events,
using a timesliding window of 15 seconds by the number of samples with valid and availabi20DP\avigation
solution. A single continuity event occurs if the system is available at thé ctathe operation and becomes
unavailable in at least one of the following 15 seconds.

The following figure provides the GEO combinieldV-200 continuity risk for the reported period:

[ LPV200 Continuity Risk |
April 2016 - March 2017
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Figure29: LPV-200Continuity Risk from 0204/16 to 31/03/17
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3.4.6 LPW200 Continuity d Achievement against target
The combination of the.50* LPV-200Continuity Risk map and th®ervice Areayives the following:

LPV200 Continuity Risk below 5-10% with respect to Service Area

70 v/"" o B i Compliant in
e Service Map

Compliant

65 Not c_ompliant in|

Service Map
Not Compliant
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Latitude
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reen ) : : )
E29F Longitude

e

Figure30: LPV-200 Continuity Risk B-10% map with repect to theService Area 01/04/16 to 31/03/17

In the picture, the legend isadas follows:

1 1 This is the part of the Service AfeahereLPV-200 continuity
was above 5-1t

§ Compliant: This is the zone out of the Service AreehereLPV-200 continuity was also above
5-10" (extension of coverage with respect to the commitment).

1 ) This is the part of the Service AfeaherelLPV-200continuity
was lower than 5-10)

T Not compliant (white): This is any other zone out of the Service Angherel PV-200 continuity
is lower than 5-10.

Considering the SDD v3.1 map usasl the reference, the percentage of points which were compliant
with the Service Ared5.10%/15sec) i999.49%. Note thatthe comparison with respect the SDD SolL
Service Areds included for informationthe Service Areas a monthly reference while ghreported
period is one yeasothis comparison must be interpretatefully.

" Service Area is th&-10* LPV-200 continuity riskareadepicted in the EGNOS Safety of Life SO{btps://egnosisersupport.essp
sas.eu/new_egnos_ops/content/eepulis
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For information, the differences with respect to 8ervice Areacorresponding to a continuity risk of
10° and 10" are includedbelow. For both levels, the results obted as for the 50* case, are quite
good (99.85% for continuity risk of Toand 100% for continuity risk of 1%.

LPV200 Continuity Risk below 103 with respect to Service Area
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Figure31: LPV-200Continuity Risk (-10% map with respect to th@ervice Area 01/04/16 to 31/03/17
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LPV200 Continuity Risk below 10* with respect to Service Area
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Figure 32: LPV-200Continuity Risk (-10% map with respect to th@ervice Area 01/04/16 to 31/03/17

In the picture, the legend ieead as explained forFigure 30, but applying the correspding
commitment level (1-18or 1-10%).

3.4.7 EGNOS LPA200 vertical accuracy

When compared to APV, LPV-200is based on more stringent performance requirements such as
Vertical Navigation System Error (VNSE) of 4 m (95%), and Vertical Alert Limit (VALB5ImM. In
addition, specific requirements are defined regarding the probability that the VNSE exceads 10
nominal system operation conditions, set td/fp@r approach, or 18 in degraded system operation
conditions, defined as Tiper approach.

Whenever the instantaneous VNSE exceedsmldn nominal conditions, or 1B under degraded
scenarios, it is said that an Accuracy Major Event (AME) occurs.

The following figuresshow the histogram and cumulative distribution function of VNSE, which are
compued at the RIMS stations inside thBV-200commitment region for each second overdhére
period.
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LPV-200 VNSE Histogram
01/04/2016 - 31/03/2017
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Figure33: EGNOSLPV-200Vertical Accuracy Histogram and Cumulative Probability

As shown the cumulated results confirm thaetvertical accuracy remained below 10 meters during
the analysed period. In other words, no AME took place during the period analyse®5The
percentile is below 1.4 nres. The worst accuracy measured in any of the stations is lower than 7.5
metes.
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3.4.8 EGNOS LPX200 accuracy extrapolated at 10 ~'/150s

This section presents the results of extrapolating the accuracy results for every statiti36 $6c.
This extrapolationenablesthe characterisatiorof the accuracy distribution tails by means of a
Gaussian extrapolation applied to the vertical navigation error.

The following results present the values obtained from 1 January 2016 to 31 Decembarsi@ii 6
values obtained from both operational GEBw: this period, all the RIMS within tHePV-200sewnice
area (see https://egnosisersupport.essigas.eu/new_egnos_ops/content/eegady  present
extrapolated accuracy values within the requirement: Pr(VNSE§X010'/150s.

For theanalysedperiod, the accuracy tail extrapolatet 10/150s values for the RIMS within the
LPV-200commitment are:

RIMS Extrapolated VNSE at 10/150s (m)

Aalborg 5.69
Berlin 5.56
Catania 492
Cork 6.91
Warsaw 6.96
Djerba 4.92
Glasgow 7.49
Lisbon 5.81
Swanwick 5.38
Malaga 5.47
Palma de Mallorca 4.39
Rome 4.92
Santiago de Compostela 6.64
Sofia 7.66
Gavle 5.75
Toulouse 481
Trondheim 6.02
Zurich 6.06
Athens 7.00

Table6: Extrapolated VNSE at 10150s in the RIMS within thePV-200 commitment

The highest value is 7.66 obtained for RIMS Sofia.

8 In order to extrapolate the VNSE, the most corative Cumulative Distribution Function (CDF) amongst the ones overbounding the
distribution of the measured vertical error samples (histogram) is computed.ti@etivalue that fulfils PKNSE > X) = 107/150s is
obtained.
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The mapdelowshow this information from a geographical point of view:

Extrapolated LPV200 VNSE at 107/150s
01.01.2016 - 31.12.2016

Latitude
Extrapolated VNSE (meters)

& : - -10 0 10 20 30 40
. @ Longitude

Figure34: Extrapolated VNSE at 10150s in the RIMS ithin theLPV-200commitment
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3.5 Open Service (0OS)

The EGNOS OS has been qualified by defining the minimum compliance area where 99% of the time
the user is able to calculate its position and the accuracy performance is better than 3 metre
horizontally al 4 metres vertically. This minimum compliance area has been obtained by using the 26
reference stations currently included in the EGNOS network and can be seen in the following figure:

OS Availability Map Availability (%)

60

Latitude
[6)]
o

40

30

Longitude

Figure35: EGNOS OS compliance area

Further details can be found in the EGNOS OS Service Definition Documenit{pse/egnosiser
support.essygas.eu/new_egnos_ops/content/eegudy. Additionally, OS pdiormance is reported
through the EGNOS Monthly Performance reports, available on the EGNOS User Support website
(https://egnosisersupport.essigas.elnew_egnos_ops/content/montiggrformanceeportsy.
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3.5.1 RIMS monitoring network

The following map shows the location of the deployed RIMS:
ol ‘ S

“

/ W

Figure36: RIMS location$

The receiver network used to report Open Service corresporide subset of RIMS which are inside
the OS SDD (see https:/egnosisersupport.essigas.eu/new_egnos_ops/content/eeguirty
commitment map.

% EGNOS SDDs (OS, SoL, EDASSeehttps://egnosisersupport.essigas.eu/new_egnos_ops/content/ecsuis
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ID Location name‘ Country ID Location name Country
ALB | Alborg Denmark LSB | Lisbon Portugal
ATH | Athens Greece MAD | Madeira Portugal
BRN | Berlin Germany MLG | Maaga Spain
CNR | Canary Islands | Spain PDM | Palma de Mallorca| Spain
CRK | Cork Ireland RKK | Reykjavik Iceland
CTN | Catania Italy ROM | Rome Italy
DJA | Djerba Tunisia SDC | S. de Compostela | Spain
EGI | Egilsstadir Iceland SOF | Sofia Bulgaria
GLG | Glasgow United Kingdom| SWA | Swanwick United Kingdom
GOL | Golbasi Turkey TLS | Toulouse France
GVL | Gavle Sweden TRD | Trondheim Norway
JME | Jan Magn Norway TRO | Tromsoe Norway
KIR | Kirkenes Norway WRS | Warsaw Poland
LAP | Lappeenranta Finland ZUR | Zurich Switzerland
LPI | La Palma Spain

Table7: List of RIMS sites where performances are reported
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EGNOS usgfor maintenancef arborealparks in Madrid
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3.5.2 Horizontal and Vertical Accuracy

EGNOS OS Horizontal (resp Vertical) Accurady reported as the 95percentile of the Horizontal (resp Vertical)
Navigation System Error (HNSE/VNSE) over the period, at the monitored séesapplying EGNOS messages.

The tablebelowprovides the values of accuracy (95%) in meetmeasured for the reported period.

HNSE VNSE HNSE VNSE
95% 95% 95% 95%

(metres) (metres) (metres)  (metres)

Aalborg 0.8 15 Lisbon 0.9 1.4
Athens 0.8 1.2 Madeira 0.8 1.2
Berlin 0.9 1.2 Malaga 0.8 1.1

Canary Islands Palma de

1.2 14 Mallorca 0.7 11
Cork 0.9 13 Reykjavik 0.9 1.8
Catania 0.7 1.2 Rome 0.7 1.1
Djerba 0.9 1.2 Cor?lbgitela 0.9 1.0
Egilsstadir 0.8 1.7 Sofia 1.1 2.3
Glasgow 0.9 1.4 Swanwick 1.1 1.6
Golbasi 1.0 15 Toulouse 0.7 1.1
Gavle 0.7 1.6 Trondheim 0.7 1.6
Jan Mayen 1.2 2.3 Tromsoe 1.0 2.2
Kirkenes 0.9 19 Warsaw 0.9 1.4
Lappeenranta 0.8 1.7 Zirich 0.8 1.2

La Palma 1.0 14

Table8: EGNOS (@en Service accuracy (95%)

The horizontal accuracy results for all the stations remained below 1.8si{®&?6), and the vertical
accuracy below 2.mmetres(95%), what represents a very good level of accuracy.

The following figures show the histogram acdmulative distribution function of HNSE (Horizontal
Navigation System Error) and VNSE (Vertical Navigation System Error), which are computed at the
previous stations for each second over the whole period, across the range of values.
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PA HNSE Histogram
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Figure37: EGNOS Open Service HNSE Histogram and Cumulative Probability
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Figure38 EGNOS Open Service VNSE Histogram and Cumulative Probability
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As it can be observed, the cumulated results confirm the good values obseallgti@rstations. The

95" percentileof the observed accuracy performaiebelow 0.9metes in the horizontal domain and
below 1.6metresin the vertical one.

Table9 and Table 10 provide the monthly maximum of the daily values for Horizontal and Vertical
Accuracy (95%) while using EGNOS message broadcast bylPZRMnd PRNL36/123 respectively.

UAVT Unmanned Aerial Vehicle
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3.5.3 Open Service Availability

EGNOS OS Availabilityperformanceis defined in the present document as the percentage of time in the month when the instantaneous HNSE is lower thamd3
the instantaneous VNSE is lowerihmetres over the total number of samples with valid PA navigation solution.

The following tables provide the values measured using PRNand PRNL36/123° respectively.

PRN120 | 04/2016 | 05/2016 | 06/2016 | 07/2016 | 08/2016 | 09/2016 | 10/2016 | 112016 | 12/2016 | 01/2017 | 02/2017 | 03/2017 | Average
ALBA 99,96% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
ATHA 99,99% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.98% | 100.00%
BRNA 99.99% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00%
CNRA 99.52% | ©99.70% | 99.96% | 99.97% | 99.88% | 90.93% | 99.87% | 99.93% | 99.97% | 99.96% | 99.04% | 99.89% | 99.88%
CRKA 99.98% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 99.96% | 100.00% | 100.00% | 99.99%
CTNA | 100.00% | 100.00% | 100.00% | 99.96% | 99.96% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99%
DIJAA 90.01% | ©99.91% | 99.50% | 96.44% | 99.52% | 99.07% | 99.99% | 99.99% | 99.99% | 100.00% | 100.00% | 100.00% | 99.61%
EGIA 90.85% | ©99.90% | 99.07% | 99.09% | 99.95% | 00.01% | 09.80% | 99.08% | 090.08% | 90.08% | 00.08% | 90.02% | 99.04%
GLGA 90.06% | ©99.96% | 99.00% | 90.08% | 100.00% | 99.98% | 100.00% | 100.00% | 100.00% | 99.98% | 100.00% | 99.97% | 99.09%
GOLA 99.80% | 99.68% | 99.77% | 100.00% | 99.84% | 90.04% | 99.94% | 99.93% | 99.97% | 100.00% | 99.79% | 99.75% | 99.88%
GVLA 99,99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00%
IMEA 99.76% | 99.82% | 99.85% | 99.04% | 99.91% | 99.82% | 99.46% | 99.73% | 99.66% | 99.80% | 99.27% | 99.38% | 99.70%
KIRA 99.04% | 98.98% | 99.69% | 99.84% | 99.76% | 99.43% | 99.51% | 99.58% | 99.73% | 99.62% | 99.36% | 99.35% | 99.49%
LAPA 99.90% | 99.95% | 99.97% | 99.99% | 100.00% | 99.99% | 99.96% | 99.99% | 100.00% | 100.00% | 99.99% | 99.06% | 99.08%
LPIA 99.40% | 99.63% | 99.93% | 90.91% | 99.02% | 99.00% | 99.90% | 99.96% | 99.09% | 99.09% | 90.00% | 99.02% | 99.86%
LSBA 99.99% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.98% | 100.00% | 100.00% | 100.00% | 100.00%
MADA | 99.00% | 99.80% | 100.00% | 99.96% | 99.95% | 100.00% | 99.95% | 99.99% | 100.00% | 100.00% | 99.97% | 99.98% | 99.97%
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 99,08% | 100.00% | 100.00% | 99.94% | 100.00% | 100.00% | 100.00% | 99.98% | 99.08% | 90.88% | 100.00% | 99.09% | 99.08%
RKKA 98.83% | 98.96% | 99.56% | 99.80% | 99.73% | 99.63% | 99.32% | 99.48% | 99.54% | 99.14% | 99.47% | 99.40% | 99.41%
ROMA | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
SDCA 99,98% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 99.99% | 99.99% | 100.00% | 100.00% | 100.00%
SOFA 99.87% | 99.89% | 99.96% | 99.98% | 99.92% | 99.98% | 99.88% | 99.65% | 99.87% | 99.93% | 99.98% | 99.84% | 99.90%
SPUL 99,94% | ©99.98% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 99.99% | 99.97% | 99.99% | 99.96% | 100.00% | 99.99%
SWAA 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.97% | 99.97% | 100.00% | 100.00% | 99.99%
TLSA 99,99% | 100.00% | 100.00% | 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% | 99.96% | 100.00% | 99.86% | 99.60% | 99.91% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 99.94%
TROA 99.74% | ©99.63% | 99.85% | 90.06% | 99.01% | 00.74% | 099.72% | 99.84% | 09.80% | 90.88% | 00.02% | 99.02% | 99.83%
WRSA 99.00% | 100.00% | 99.08% | 100.00% | 99.99% | 100.00% | 100.00% | 99.99% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00%
ZURA | 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%

Table 11: OS Availability at RIMSA sites for PRN120

10 Open Service Availability performance corresponds to the combination of GEOs PRN12@Gdrahi3 to 20 March, and GEOs PRN120 and 123 from 21 to 31 March, 2017.
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PRN136/123| 04/2016 | 05/2016 | 06/2016 | 07/2016 | 08/2016 | 09/2016 | 10/2016 | 11/2016 | 12/2016 | 01/2017 | 02/2017 | 03/2017 | Average
ALBA 99.97% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
ATHA 99.97% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 99.98% | 99.99%
BRNA 99.97% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
CMNRA 99.52% 99.70% 99.96% 99.98% 99.88% 99.92% 99.89% 99.93% 99.97% 99.96% 99.96% 99.90% 99.88%
CRKA 99.96% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.98% | 100.00% | 100.00% | 100.00%
CTNA 99.97% | 100.00% | 100.00% | 99.93% | 99.96% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 99.99%
DIAA 99.90% 99.92% 99.63% | 96.21% 99.54% 99.98% 99.98% | 100.00% | 99.99% | 100.00% | 100.00% | 99.98% 99.59%
EGIA 99.84% 99.87% 99.98% 99.99% 99.95% 99.91% 99.91% 99.98% 99.98% 99.99% 99.97% 99.97% 99.95%
GLGA 09.96% | 99.96% | 99.98% | 99.98% | 100.00% | 99.98% | 100.00% | 100.00% | 100.00% | 99.98% | 100.00% | 99.97% | 99.98%
GOLA 99.84% 99.69% 99.76% | 100.00% | 99.82% 99.96% 99.93% 99.95% 99.97% | 100.00% | 99.80% 99.68% 99.87%
GVLA 99.99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
JMEA 99.76% | 99.82% | 99.83% | 99.96% | 99.92% | 99.85% | 99.44% | 99.75% | 99.68% | 99.81% | 99.26% | 99.38% | 99.71%
KIRA 99.00% 99.01% 99.70% 99.84% 99.75% 99.42% 99.45% 99.57% 99.73% 99.62% 99.37% 99.36% 99.49%
LAPA 99.88% 99.96% 99.97% 99.98% | 100.00% | 99.99% 99.96% | 100.00% | 99.99% | 100.00% | 100.00% | 99.96% 99.97%
LPIA 99.36% | 99.60% | 99.93% | 99.92% | 99.92% | 99.89% | 99.90% | 99.95% | 100.00% | 99.99% | 99.90% | 99.91% | 99.86%
LSBA 99.98% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 100.00%
MADA 99.90% 99.87% | 100.00% | 99.97% 99.95% 99.99% 99.94% 99.99% | 100.00% | 100.00% | 99.97% 99.98% 99.96%
MLGA 99.99% | 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 99.99% | 100.00% | 100.00% | 99.94% | 100.00% | 100.00% | 100.00% | 99.98% | 99.98% | 99.89% | 100.00% | 100.00% | 99.98%
RKKA 98.84% | 98.99% 99.54% 99.79% 99.71% 99.60% 99.35% 99.48% 99.53% 99.12% 99.45% 99.46% 99.41%
ROMA 99.99% | 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 99,95% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
SOFA 99.84% 99.89% 99.95% 99.98% 99.93% 99.97% 99.84% 99.66% 99.87% 99.93% 99.98% 99.85% 99.89%
5PU1 99.92% | 99.98% | 100.00% | 100.00% | 100.00% | 99.99% | 99.99% | 99.99% | 99.97% | 99.99% | 99.95% | 100.00% | 99.98%
SWAA 99,99% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.97% | 99.97% | 100.00% | 100.00% | 99.99%
TLSA 99.98% | 100.00% | 100.00% | 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% | 99.96% | 100.00% | 99.86% | 99.60% | 99.91% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 99.94%
TROA 09.73% | 99.66% | 99.85% | 99.96% | 99.94% | 99.74% | 99.70% | 99.81% | 99.80% | 99.89% | 99.94% | 99.84% | 99.82%
WRSA 99.97% | 100.00% | 99.98% | 100.00% | 99.98% | 100.00% | 100.00% | 100.00% | 99.99% | 100.00% | 100.00% | 100.00% | 99.99%
ZURA 99.98% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%

Tablel2 OS Availability at RIMSA sites for PRN136/123
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The mapbelow shows,for each location, the value of the average OS availability value during the
year. The worst value between PRRD and PRNL36/123is shown:

EGNOS Open Service Availability
01.04.2016-31.03.2017
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Figure39: OS average availability for the RIMS stations

As shown in the figurabove Open Service Availability performance has been greater thana®a#o
stations.
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3.6 EGNOS Data Access Service (EDAS)

EDAS (EGNOS Data Access Service) is the foéeharge groundbased access (through the Internet)

to EGNOS and GNSS (GPS&GLONASS) data imHteme and also through a historical archive,
which collects all the data generated by the EGNOS ground stations, mainly distributed over Europ
and North Africa.

EDAS, as all the other EGNOS Services, has its own EDAS (&2bvice Definition Document, se
https://egnogisersupport.essigas.eu/new_egnos_ops/content/eeguady. Among other content, the
EDAS SDD defines the committed performances for EDAS (those toatlcs always be met in a
nominal situation) in terms of availability and latency:

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

1 Latency: time elapsed since the transmission of the last bit of the navigation message from the
space segment (EGNOS and GPS/GLONASS satellites) until the data leave the EDAS syster
(formatted according to the cesponding service level specification). EDAS latency is aveae
parameter defined for reime services.

Based on the above definitions, the tables below provide minimum availability and maximum latency
for the EDAS services

SL2  SISNeT FTp pam@

Filtering
98.5% 98.5% 98% 98% 98% 98%

Tablel3: 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

Table 14: Maximum latency for EDAS Services

EDAS performance is reported through the EGNOS Monthly Performance reports, awvaildbée
ESSP websitenttp://www.esspsas.eu/monthly performance rephprts

The availabilityachievedduring the last yearly period is shownHigure40.
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EDAS Services Availability (%) @ Essp
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Figure40: EDAS Services Availability (April 201-84arch 2017)

As shavn above, EDAS availability has been consistently abovg%9or all service®verthe entire
reporing period. The lower availability of GEO1 (PRN20) data over EDAS SISNeT in September
2015, stillwell above the committed performance as per EDAS $8#vice Definition Document,
seehttps://egnosisersupport.essigas.eu/new_egnos_ops/content/eeguiy, wasmainly due tothe
SiSoutages observed on the subject ETSNGEO satelliteluringthat month.

The latency during the last yearly period for the -teak services (not applicable for the FTP) is
shown hereafter, computed as the average d@3Pepercentile latencies monitored for every 5minute
periodduringthe month.
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Figure4l: EDAS Services Latency (April 20adarch 2017)

As shownabove, EDAS services latency has been consistently below the target delays for all the
servicesovertheentire reportingperiod. Moreover, all redime srvices have been provideegularly
with delays below the-%econd threshold.
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4 EGNOS SERVICES PRGWON

4.1 SolL Aviation Service Status

Following the declaration of the EGNOS SoL service legalledd LR2/00 0 i n 2015,
ESR241M, the available Servideevels allow aircraft approaches from NPA to those operationally
equivalent to ILS CAT I. APM and LP\200 Service Levels provide lateral and angular vertical
guidance without the need for visual contact with the ground until a Decision Height (DH) ftdow
250 ft. and 200 ff.respectivelyabove the runway. In particuld#GNOS LPV200-based approaches

guarantee the advantages provided by an ILS CAT | approach with the airspace design flexibility of ¢
PBN approach.

From the deployment of ESR241M, therice has proven to be quite stable and robust, not suffering
degradations leading to contingency situations.

The SoL Service Definition Document (SDD 3.1) was published on 26 September 2016, including new
SoL commitment maps based on ESR241M andpaiaed EGNOS Space Segment.

e

/

1
e
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JTAE
-
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EGNOSequipped cockpit
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4.1.1 Service Definition Documents and Service Notices over the period

EGNOS Service Definition Documents (SD@gscribethe characteristics and conditions of access to
each EGNOS service (OS, SoL and EDAS)lidvang the deployment of the ESR 2.4.1M, a new
version of the SoL SDD (v3.1) was published orS2ptember 2016 and presented during the EGNOS
Workshop held in Warsaw. The main changes of this new version of the SoL SDD were:

o0 New SoL ommitment maps baseth ESR241M.

APV1 Avaabity Map APV-I Availability Map

wailability (o)

Latitude

SoL SDD v3.0 APV-l availability map SoL SDD v3.1 APV-l availability map
Figure42:. Extension of théPV-I commitmenin SoL SDDv3.1

0 EGNOS Space Segment updatgth the introduction of the ASTRAB (PRN 23)onthe
TEST platform

Linked to the entry in operations of ESR 241M, at the time of wringew version of the OS SDD is
being builtup to give users the mascentdetail of the system behaviour and the associated context.

As amendments to EGNOSDSs, ESSP generates Service Notices whenever there is any
complementary information to be provided to users that could affect SDD cohterefore an
EGNOS Service Notice is a tempgraamendment to the applicable version of the EGNOS Service
Definition Documents.
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A snapshot of the current status of the Service Notices can be found in the figure vioichvis
availableon theEGNOS User support websitetifp://egnosusersupport.essigas.eu!.

The published EGNOS Service Notices with its corresponding status are available hereafter:

Notice Subject Target Users Date Revision Status

Service Motice #16 Leap Second Introduction SoL, OS & EDAS 21/11/2016 1.0 In Force

Service Motice #15 EGNOS Space Segment Update Sol, OS & EDAS 14/03/2017 1.2 In Force

Service Notice #14 EGNOS System Release 2.4.1.M entry in SolL, OS & EDAS 26/09/2016 1.1 In Force
operations

Service Motice #13 Upgrade of EGNOS performances status SoL & 0S5 29/06/2015 1.0 Expired

Service Motice #12 Status of EGNOS performances — Morth SoL & OS5 16/01/2015 1.0 Expired
of Service Area

Service MNotice #11 EGNOS GEO PRN 124 Decommissioning SoL. OS & EDAS 09/06/2014 1.0 Expired
and Space Segment Update

Service Motice #10 Updated Status EGNOS performances - SoL & 0S5 16/04/2014 1.1 Expired
Morth and South West of Service Area -

Service MNotice #9 Upgrade of the EGNOS communication SoL, OS & EDAS 10/12/2013 1.0 Expired
network (TWAN) in January 2014

Service Motice #8 EGNOS System Release v2.3.2 SoL & 0OS 08/11/2013 1.0 Expired
deployment

Service Motice #7 Temporary GEQ swap PRN126-PRN124 SoL & OS5 15/03/2013 11 Expired
in March/April 2013

Service MNotice #6 Status of EGNOS performances — North SoL & OS 21/06/2013 1.1 Expired
and North East of Service Area

Service Motice #5 EGNOS Service unavailability from 23 to SoL, OS & EDAS 19/07/2012 1.0 Expired
26 June 2012

Service MNotice #4 Leap Second Introduction — EGNOS SoL, OS & EDAS 01/07/2012 20 Expired
service available

Service Motice #3 EGNOS upgrades deployed in Q1 2012 SoL & 0OS 02/04/2012 1.1 Expired

Service Motice #2 Status of EGNOS Performance SoL 23/04/2012 20 Expired

Service Motice #1 MT9-MT17 incoherency status SoL 0&/03/2012 20 Expired

ESSRDRD-19524P

Figure43: Service Notices sectiamm theEGNOS User support website
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4.2 User Consultations and Improvement Actions

4.2.1 EGNOS User Satisfaction Process 2016

Eachyear, a globalEGNOS User Satisfaction Process is perforjogatly by GSAand ESSP on the
three EGNOS Services (SoL, OS and EDAS), to get valuable feedinaEIGNOS use and ESSP
performance and to define improvement areas and recommendations on EGNOS services.

This process considers the feedback received via different meanstarfdces like the EGNOS
Workshop, the EGNOS User Support activiteesl theparticipation of ESSP in multimodal forums,
GNSS implementation projects, working groups or relevant events, but being the main input the
customized satisfaction surveys pervea type that are widely distributed to the main users and
stakeholders of each EGNOS Service.

The EGNOS user satisfactignocess irthe 2016 period has provided very valuable information and
recommendations.

The EGNOS User Satisfaction Survey was lagdchn September 2016 to covile 2016 calendar
year. The survey was open from 27/09/2016 to 19/12/2016 using a specific online platform and 18t
answers were received from a universe of 7,708 consulted users.

The outputfrom this surveywasincluded in theQ1 2017EGNOS Bulletin It will also be includean
the EGNOS User Support Websitetps://egnosisersupport.essigas.eu.

Main conclusions on EGNOS UsBatisfaction (Evolution 20182016):

EGNGOS users show a satisfaction level considerably higher tlosa dichievedn 2015 (8.1 in 2016
versus 7.6 in 2015). This represents a very good level of satisfaction with respect to EGNOS in gener
terms.

1 EGNOS SERVICES: satisfaction with EGNOS Servicesaggrown substantially. SoL, OS and
EDAS performance scores are better than in 2015. In particulagrebtesincrease is in EGNOS
SoL coverage (8.4 in 2016 versus 7.5 in 2015).

1 EGNOS USER SUPPORT:the use of all EGNOS support services (EGNOS User Stippo
Website, EGNOS Documentation and EGNOS Helpdesk) has grown with respect to 2015 (this
means that the satisfaction scores in 2016 are more representative than in 2015). Also, the us
satisfaction level is higher in 2016 than it was in 2015 for all efmtlexcept fothefi Not i f i c a
Servicedo (8.0 in 20tBRoadmap S8el2vioe@0@S8) 3 ar

Taking the feedback from users as input, several improvement actions are under implementation wit
the objective to maximise the usetisfactions. Some of the key lines of action are:

1 Improvement of the EGNOS User Support Website accessibility, usability and increase the
amount of relevant market segment specific information.

Generation of new reference/support material to ease EGNafiau

Definition of a tailored communication strategy towards agriculture users.
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Figure44: Summary of results frotie User Satisfaction Survey
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4.3 Service Implementation Roadmaps

The EGNOS Service Roadmaps provide a Highel overview of the EGNOS Servidesurrent status

and their expected evolutions in g/&ar timeframe linked to the consecutive EGNOS System Release
deployments and information/interfaces improvements/changes. These roadmaps are mainly focust
on 4 diffeent areas: Service Area / Dadavailability, Service Level, Service Robustness and User
Interfaces.

The three EGNOS Service Roadmaps were updated tanv3dgust 2016 and presented during the
EGNOS Workshop held in Warsaw. The current applicable versio

1. EGNOS Open Service Roadmap
2. EGNOS Safety of Life Service Roadmap
3. EGNOS Data Access Service (EDAS) Roadmap

Improvements of the SIR content and presentation were done in these three documents mainly by tt
inclusion of a new list of acronyms and by the new visaabtn of SIR content intended to provide
EGNOS users with a more udeiendly, dynamic and interactiveay to get informed about EGNOS
services evolution.
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Figure45: EGNOS Service Roadmap®xtract of SoL service roadmap

4.4 EGNOS Multimodal Adoption Plan 2016

Once again thigear, EGNOS Multimodal Adoption Plan has proven t@heseful means to enhance
EGNOS adoption ithe aviation, maritime, agriculture & mapping and rail market segmaeuitis;the
aviation and maritime marketeeing the greatesffort and activitiesaccording to the established
GSA priorities.

ESSPhas connhued to encouragaerodromes to publish EGN@fased procedures and operators to
becomeequipped and certified. During threporting period in this document more than 90 LPV
procedures have been published and more than 32 aircrafts have been certifieevedzoperational
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approval.Another 60 new aircraft/rotorcraft units have been engaged so that in the near future they
retrofit, start with the certification process or request SBAS options in the avionics for new unit orders.
ESSP has proven to be a kegilitator in promoting, explaining and connecting potential partners
within ANSPs, Avionics Manufacturers, Operators, Aircraft Manufacturers to present proposals in the
different EU/GSA calls and initiatives.

In regard tomaritime, further progress hagsen achieved in the activities already launched in previous
years to implement a Maritime Service in EGNOS V2 as well as those linked to the use of EGNOS V=
SiS or EDAS as a positioning source for Aids to Navigation (IALA DGNS stations and AIS stations).
It is alsorelevant to mention that in this period the first contact with European entities in charge of
inland waterdasbeenestablished.With regard tahe use of EGNOS V2 for thi®©pen Serviceusers

in this market, a promouponwasampdaiegn act her eff
Superseries) wasdertakerbased on the fact that high performance boats in regattas use EGNOS.

Sailors atthdt EGN O S - @e lpsbregatta held i€ascais othe 52 Superseries

In agriculture and mappingthe contact network has been notably increased and customised
information for those market segments prepared and provided either in specific workshops held
events and made available through the EGNOS User Support Website.
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4.5 Communication and EGNOS Promotia Activities

4.5.1 2016 EGNOSNorkshop

The 2016 EGNOS Workshop, organised by the ESSP and the GSA, took place in Warsaw (Poland) or
3 and 4 October 2016. More than 180 international participants joined the event which provided
information on the EGNOS service atus, applications and success stories from partners currently
using EGNOS in real applications. The diverse audience included authorities, service providers
international SBAS providers, application developers, manufacturers and end users.

The 2016 editn of the EGNOS Workshop came with importaatv developmentior the audience:
participants had the possibility to fly an LRWth a Garmin G1000 simulator, evaluatee EDAS
demonstrator, and check the information on the EGNOS ArcGIS story map.

The satsfaction of the attendeest the 2016 EGNOS Workshop reached an overall score of 8.5,
according to the survey conducted by ESSP usingP#Rl methodolog¥ through a selcompleted
guestionnaire. Based on tleet t e nfekéback, Ghe priority areas for ingvementfor the 2017
edition of the EGNOS Workshop are linked to technical session conteritsamgkfulness from a
knowledge acquisition perspective. Several recommendations were provided by the attendees, whic
have been analysed and translated intimas onthe ESSP side.

Carlo Des Dorides (GSA) Opening speech Thierry Racaud (ESSR) Closing speech

2016EGNOS WorkshopAudience

Figure46: 2006EGNOS Workshop Warsaw (Poland)

1 paper and pencil interviewing.
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