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1 THE WORD OF THE ESSPRESIDENT

One year ago | thanked in this section all who contributed to what was the First European Satellite
navigation service in operation in Europe.

Now, aftera second successful year of EGNOS Service Provision activities, | can only repeat those
words of thank, and express the Athank youo e
ESSP subcontractors, the European Commission EGNOS Program tedaurtdpean Space Agency
EGNOS Program Office, the ESSP Shareholders.

| want to ask a very specific attention for the French National Supervisory Authority (NSA) and the
European NSA Committee, including EASA, afeynd
Case and I nteroperability Assessment Teamo (S
of a lot of work.| am confident that all the actors who worked with those teams the past year ( and
before!) along the process to Certification afidDe c | ar ati on of the EGNOS
will join me in my appreciation of the professional, positive and solution oriented attitude that was
experienced.

Thanks to that, on 12 July 2010, ESSP SAS achieved a first major milestone: Certifi€atien
company as Air Navigation Service Provider under the Single European Sky Regulation.

The seond major milestone followinigh e successf ul AMTO removal o

of Life Observation Period, has been the EGNOS Safety of Lifec&é&eclaration for Aviation in
Europe, on 2 March 2011. Soon after, on 8 March 2011, DSNA (French ANSP) and ESSP SAS enter
into the first EGNOS Working Agreement (EWA). This EWA had been defined by EC and the NSA ¢
one of the requirements to be fulfilldby ANSPs, before being authorized to implement EGNOS
Precision Approach Procedures. Consequently, on 17 March 2011, DSNA activated the first ever ir
Europe EGNOS Precision Approach Procedure, in the airport of Pau.

The EGNOS SoL service declaration i®ojng a new era in the European air navigation servides.
expect that the publication of the first LPV procedures in 2011 will generatenaentunin Europe
which will be embraced by many European ANSPs and airports authorities to publish LPV
procedures All EGNOS stakeholders shall now show initiatives and entrepreneurship to bring the
EGNOS Safety of Life Service actually to the final Uséng aircraft operators in Europe.

Before inviting you to explore this Serviceofsion YearlyReport , | wanto express my recognition

to those colleagues that are no more active in the EGNOS program, because they are exploring othe
challenges or because they are enjoying a well deserved retirement, or because he had to leave us t
early.

Dirk Werquin
President of ESSP, the EGNOS Service Provider
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2 EXECUTIVE SUMMARY

The current document covers the yearly period fromithef April 2010to the 3%' of March 201.

2.1 EGNOSService Performance Summary

During this yearly period, theEGNOS service performare measured igloseto the expectations
based on the Key Performance Indicator Required Navigation Services (RNS), as most of the targ
values for the differenindicatorshave been met. For those that have not been met (SIS availability,
combined SIS avibility, APV-l continuity, APV-1 availability) EGNOS servicgerformancehas

been just below the target and for certain regions of the servicetlaedaGNOS service performance
consistently exceedethe commitment mapThe EGNOS service performandering this yearly
period can be summarized as follows:

M1 SIS Availability:

o Over the last year, the reception percentageE@NOS signal(at least one SISSEO
operationglwas99.78%

1 Open Service (monitored at 18 RIMS A sites)

o The Horizontal and Vertical Accuracy was monitoredat 18 RIMS sites. The 95
percentile of the Horizontal/Vertical Navigation System Error (HNSE/VNSE) over a
day, in each of the days of theportedperiad wasbelow 3 and 4 meters respectively

0 The Open Service Availability The value for OS Availability (percentage of time in
the month in which HNSE<3m and VNSE<4masalways above 99% farach month
of the reported periodnd forall the monitored sites

1 Non Precision Approach (NPA):

o NPA Availability : percentage of samples which the Horizontal Protection Level
(HPL) is below the alert limits identified by SARPS for this operation (HAL: 556m,
VAL: N/A), computed over the total perioduring the reported period, th@9%
availability reference map was always met.

0 NPA Integrity: reported as the maximum value of the Safety Index each day computed
at 22 RIMS A sites. The Safety index is defined the relation between xPE/xPL
(assuming NPA algorithms to compute XPE and xPL). A case of ratio XPE/xPL being
over 1 indicates thatMisleading Information situation has occurred.

NPA integrity reporting started on thé& @f October2010.No NPA integrity event has
been found since that date.

I APproach with Vertical Guidance (APY

o0 APV-1 Availability: percentage of epochs in tperiod in which the Protection Lewel
(both HPL and VPL) are below the alert limits for this sergidAL=40m, VAL=50m),
over the total number of SBAS messages in the pelbadng the reported periodhe
requirement was met over 96.67% of the Serviea.ar

o APV-1 Integrity: The measurements of the Safety Index demonstrate a very good
safety confidencéNo APV-1 MI was reported

0 APV-1 Continuity: number of single continuity events in a tisieling window of 15
seconds along the period over the total nund§eSBAS messages in the peridthe
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APV-I continuity requiremeni5e-04/15secondswas met over 95.87% of the Service
area.

As presented in the above summary, the discrepancies between the committed and achieved EGN(
service performances are relatedthe EGNOS APM service (availability and continuity)All
EGNOS service degradations found have been figated to identify the sourcethe most important

ones beingelated taonoandGPS monitoringssuesandRIMS andEWAN failures.

2.2 EGNOS Servicdrovider Highlights
Service Provisionand Development

The EGNOS Safety of Life (S9LServicehas been declared on th& &f March 2011 following a
successful ESSP certification as Air Navigation Service Prowdethe 13' of July 2010 and a
transition and observation period following the MTO remowal the 2% of August 2010 As a
consequence of this, the first EGNOS LPV procedure was operational in France (Pau Airpoft) on 17
March 2011. It is expected that this first procedure will be the start of a success story for EGNOS
SBAS approaches in Europe.

As a preparation fothe SoL service declaration, key activities have been performed such as the
coordination of the definitiorand establishment of EGNOS Working Agreements (EWA) with
ANSPs. This agreemendefinesthe working arrangements and coordination activities required for the
provision of EGNOS based services as required by the Single European Sky regulation. The firs
EGNOS working agreement has been signed with the French ANSP (DBNWarch 2011 and
discussions are ongoing with several ANSPs to have agreements in place before the end of 2011.

The NOTAM proposals service has been operational since the SoL servicetibectama?® March

2011 These NOTAM proposals are sent by the ESSP to the corresponding Aeronautical Informatior
Service (AIS) provider through the International NOTAM offices (NOFs) for the provision of
NOTAMs for EGNOS APV1 based operations.

Several iniiatives have been taken to maintain the level of knowledge and increase the level of
interactions with end users via specific organisations (CANSO) or tasks forces (EUROCONTROL
RATF), via appropriate collaboration in FP7 and FENbrojects (GIANT2, ACCEFMA, HEDGE,
Mielec) and via participatiom ATC events (ATC Global).

Successfuflight trials have been performed within the scope of the FPT7 and T gidjectsand all
of them have receivedery positive feedback from pilots and ATC operatoThe perfanances
observed wre equivalent to ILS CAT.

The user support activities have been maintained and improved via the E@&aesk and via the
EGNOS User Support wetite where performance data and reports are available to the user
community. To reinforcehis support, a User Receiver Task Force (URTF) has been implemented
within the ESSP. The objective of this task force is to coorditheaesolution oissues related to
EGNOS receiverseported toESSP, from technical behaviour to operational use anghiticular in

the avionics domai{TSO receivers). The URTF (User Receiver Task Force) has been focusing
mainly on the MT9/MT17 inconsistency issumordination with receiver manufacturers to understand
how this inconsistency is managed by each cettifexeiver. This has resulted in the service notice
(Service Notice 001, issue 1.0) that was published together with the SoL Service Declaration.

! Discrepancy between the GEO satellites positions provided in the MT9 (ephemeris) andaMEiag.
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The EDAS has been successfully hashdver from the GSA to the ESSP and the EDAS Helpdesk has
been fully integated inside the EGNOS Helpdesk.

EGNOS System Evolutions

The EGNOS System Evolution roadmap plansagomsystem upgrade every yedhis roadmap is
constructed to alstake into account the evolution roadmaps of the geostationary satellites and the
ground network. The main milestones of the actual EGNOS Systenutiewolroadmap are the
following:

1 2012 upgrade to EGNOS Release v2.3.m€luding 3 additional RIMS sitefLa Palma,
Athensand Alexandriaand improvement of different EGNOS functipmghichwill i ncrease:

o0 The EGNOS coverage area
o The service robustness in the bordktheservice area

1 20132014 the next EGNOS System Releases, apart from improving the overall system
performance, will add 4 neRIMS sites andeplacethe twoEGNOSgeostationary satellige
allowing:

o Full coverage to EU 27 member states (except Cyprus)
o0 Introduction ofLPV-200 service

Product Assurance Safety, Security and Quality

20102011 has been key for ES$Pterms ofthe safety management of its services through (i) its
certification by the French NSA as air navigation service provider in accorddtitdhe Single
European Sky regulation 2096/ 2005, (ii) the ¢
t he European Air Traffic Mahe BrgnehnNSA and its eagprnavalrbk o )
the French NSA, (iii) the clearanobtainedfrom the former authority to put the system into service
and (iv) the declaration of the Safety of Life Service beigipgMarch 2011.

Through these main achievements, the overall certification framewamkbeerclarified with roles
and responsibilities clearlgstablished paving the way feustainable service provision for the benefit
of air navigation.
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2.3 Main lessons learnt

ServicePerformances

1 The interpretation and actual implementation of user standards (MOPS) is as relevant as th
theoretical knowledge of these standards for understanding user feedback and ensuring tr
service excellence.

Service Provision

1 The reported period (Ap 20107 March 2011) is probably the most important period of time
since the EGNOS Project was launched, considering the list of major key events which
occurred: MTO off, ESSP certification, transition to Safety of Life, first EWA signed with an
ANSP, irtroduction of the NOTAM Service, MT9/MT17 inconsistency, definition of the ESR
roadmap, TWAN obsolescence issues, ARTEMIS issues, Etcoughoutthis period, ESSP
was able to face this series of events and to actively contribute to the increasing jposije
of EGNOS in the European GNSS community and to maintain the performances of the
EGNOS SIS up to the required levels. The main lesson learnt from ESSP through the reporte
period is therefore its full confidence in itbilety to fully play its role asthe certified SBAS
Service Provider in Europe, acting not only as the EGNOS System Operator but also as :
GNSS European main actor able to actively manage key activities such as Service to Users ¢
Procurement of System evolutians

1 The definition andmplementation of the EGNOS Working Agreement has been a challenging
process. ESSP expects that with the first EWA signed now, the next agreements
implementation will be straightforward and contribtidethe acceleration of EGNOS autimn
within aviation. ESSP consides key to irform properly the ANSPs and NSAabout the
benefits of having an EWA signed with the ESSP and convince them that the EWA is
definitely not a blockingpointfor the use of EGNOS within aviation.

1 Despite the considerable efforts made promoting EGNOS within aviation, the
implementation plasmin most of the EU countries are still unknawirhe ESSP considers that
new creative mearould berequired to speedp EGNOS adoption by the aviation sector.

Product Assurance Safety, Security and Quality

1 Handling of security incidents requires specific dispositions to be put ie,pluch today,
have either started being implemented (confidentialityr are notyet existing andare
anticipated not to be available before the deployment of new EGNOSeaeldaystem
security).
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3 SERVICEPERFORMANCES

3.1 SISAvailability

3.1.1 PRN Availability

This section presemtthe yearly performance dBIS availability. It shows the yedy average
performances foB1S Operation (OPandper PRN (120 and 124). It alshiows ayearly trend based
on the monthly data.

Performances ohe PRN126 used for the SIS Test platf@mnot provided in this report.
Overthelast year, the SBAS messameailability wasasfollows:

1 PRN2120 (EGNOS OP): 98.80%

1 PRN124 (EGNOS OP): 98.81%

1 EGNGS OP (at least one SIS): 99.78%

EGNOS SIS availability trending @ esse
100 & A : A — v
99 ——\ \ I
s \\ //
97 — \ /
96 \ l
95 \ /
94 \ /
93 \ l
92
o1 —— PRN120 \ /
PRN124 V
90 == OP SIS ®
89 Apr-10 May-10 Jun-10 Jul-10 Aug-10 Sep-10 Oct-10 Nov-10 Dec-10 Jan-11 Fev-11 Mar-11
== PRN120 99.96 99.44 99.94 99.81 97.29 99.91 99.94 99.87 90.01 99.91 99.6 99.92
PRN124 99.83 100 99.95 97.12 95 99.86 96.68 99.88 99.68 99.87 98.02 99.74
== OP SIS 100 100 100 99.99 97.42 100 100 100 100 100 100 100

Figurel: SIS & PRN Availability (%)
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3.1.2 PRN Interruptions
This section presents the trends on the number of interruptions per PRN as well as on the number
category.

Three categories amonsidered
1 Interruptiors of less than 4 seconds
1 Interruptiors of more ttan 4 seconds and less than 300s.
1 Interruptiors of more than 300s.

Number of SIS interruptions O @

170

160
150 =
140 — K
120 [ —— PRN120 [\
120 R PRN124 [\
110 [\ ——OP SIS [\
100 [\
% / N / \
80 / \ I \
- / \ / A\
60 / \ / -
sl | \ /
40 F——\
30 f# A .3
2 /N\ Y
10 / N\ _
0 A A// \
Apr-10 May-10 Jun-10 Jul-10 Aug-10 Sep-10 Oct-10 Nov-10 Dec-10 Jan-11 Fev-11 Mar-11
=4= PRN120 30 124 93 40 47 27 48 41 35 148 72 57
PRN124 25 0 39 162 45 12 50 9 43 5 30 22
== OP SIS 0 0 0 4 31 0 0 0 0 0 0 0

Figure 2: Number of SIS outagél categories included)
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SIS outages on PRN120
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Figure 3: Number of SIS outages on PRN120ca¢egory

SIS outages on PRN124

180

Jan-11 Fev-11 Mar-11

0=

160

140

120

100

80

60

40

20

Apr-10 May-10 Jun-10 Jul-10 Aug-10 Sep-10 Oct-10 Nov-10 Dec-10

O<4secB4 0O interr OoOB0dr

Jan-11 Fev-11 Mar-11

Figure 4: Number of SIS outages on PRN124 per category
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3.1.3 Main underperformance issues

Main eventghatled to an underperformance of SIS availability aséllows:

T

NLES switch on PRN120 due to a network issue combined with a mono HNiti&ion on
PRN124 led to a common SIS outage of around 3 min, which explains why the OP SIS
availability is not 100% in July 2010.

PRN124 SIS availability decrease in July 2010 is due to a failure of NLES SCZ while NLES
TOR was unavailable due to mainhsce.

Difficulties during the SoL transition attempt explain why the OP SIS availability is only
97.42% in August 2010.

PRN124 SIS availability decrease in October 2010 is also due to a failure of NLES SCZ while
NLES TOR was unavailable due to maintenance.

PRN120 SIS availability decrease in December 2010 is due to the implementation of a
workaround (long SIS interruption of 3 days) in order to unfreeze the MT9/17 of PRN120.

PRN124 SIS availability decrease in February 2011 is due to an ARTEMIS payload failure
which caused an interruption of the St around 2% of the month.

3.2 Open Service (0S)

Please notie that in this section, alperformance that is presenteddoes not irclude data for
PRN120 from 2" to 5™ of August 2011(due to the SoL transition activities). For those performances
measured in GEO combined mode, the data for this period has been excluded too. The same comm
applies to section3.3and3.4 (NPA and APV performances).
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3.2.1 RIMS monitoring network
Nextmapshows the locationfdhe deployed RIMS:
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Eov ™o Q 2 =
RKK Q ka1
g TRD
LAP
Q e Q
O aLB
GLG
[@ MISSION CONTROL CENTER Q
{8 NAVIGATION LAND EARTH STATION
< ; BRN
¥ SUPPORT FACILITIES Q cre ) f¢ BU1&BU-A Q ) WRS
Q@O swa {J Lagen
() RANGING & INTEGRITY MONITORING STATION
@ RANGING & INTEGRITY MONITORING STATION o
(UNDER DEPLOYMENT) Q
¥ RANGING & INTEGRITY MONITORING STATION
(ONTEST) g A
QJ soc Q) TLS ) () soF
(w ROM (J % Fucino
* £ Torrejon
PDM
o Q LsB @ gsunum g AT Q) coL
ACR
QO MLG O o
) Dia @
Q Map AMN
Q AGA
oy
¥ Dexr
@ MR @ ABU
Q Nou
@ =sse /

Figure2: RIMS locations

The reference zone for the provision of the Open Service is detaitbé EGNOS (pen Service -
Service Definition Document, available at the ESSP website:

http://www.esspsas.eu/docs/printed_documents/egnos_os_sdd_in_force.pdf

The receiver network used to report Open Service corresponds to a subset of RIMS belonging t
EGNOS system
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Location name Country ID | Location name Country

TRO| Tromsoe Norway TRD | Trondheim Norway

CRK| Cork Ireland LSB | Lisbon Portugal

ZUR | Zirich Switzerland WRS| Warsaw Poland

MLG | Malaga Spain ROM | Rome Italy

BRN | Berlin Germany ALB | Alborg Denmark

TLS | Toulouse France GLG | Glasgow United Kingdom
SWA| Swanwick United Kingdom| GVL | Gavle Sweden

SDC| S. de Compostela| Spain CTN | Catania Italy

PDM | Palma de Mallorcg Spain MAD | Madeira Portugal

Tablel: List of RIMS sitesvhoseperformances aneported

3.2.2 Horizontal and Vertical Accuracy

Accuracyis a measure of the position error, which is the difference between the estimated positior
and the actual position.

Accuracy is measured at tReMS sites listed imablel.

Table 2 and Table 3 below provide the monthly meafor Horizontal and Vertical Accuracyhile
using EGNOS message broadcast by PRN120 and PRN124 respectively.

Horizontal Accuracy performance is reported as the™9Bercentile of the Horizontal Navigation
System Error (HNSE) over a day, at the selected locations when applying EGNOS messages. Tt
HNSE requirement is measured only when there is a valid PA position solution (valid PA position
solution: it has been pos#e to obtain a PA navigation position and its corresponding PL).

Vertical Accuracy performance is reported as the"ggercentileof the Vertical Navigation System
Error (VNSE) over a day, at the selected locations when applying EGNOS messages. The VNSI
requirement is measured only when there is a valid PA position solution (valid PA position solution: it
has been possible to obtain a p@sitionand its corresponding PL).

Note: Results presented in this table have been obtained tisREGASUS tool uit 31¥Se pt ember 610
1"0Oct ober 610 onwards, r eshaTERESAtodbve been obtained u

Accuracy -

—

(95%) &

PRN 120 -
0.89

102 105 112 1.16
098 109 096 0.89
0.87 097 0.95 0.96
068 079 080 0.71
0.88 097 0.99 1.04
1.08 0.98 092 0.89
152 142 140 1.30
058 056 0.63 0.70
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Accuracy

(95%)

PRN 120

1.39 121 1.27 131 133 1.27 1.38 1.50

0.78 0.81 0.93 0.80 0.78 0.83 0.86 0.89

1.31 118 1.14 1.08 110 1.03 1.27 1.43

0.86 0.86 086 082 086 084 0.82 0.82 0.79

1.00 099 1.00 097 097 094 096 0.97 1.03
0.79 080 094 082 082 0.86 085 0.87 0.79
1.08 1.01 1.09 115 125 125 119 120 113 120 122 1.23
082 0.82 080 089 080 073 071 070 073 071 074 0.71 -|
097 097 100 099 093 093 091 095 101 091 097 097 -|
115 1.06 1.00 098 1.05 112 111 114 103 100 1.03 1.20 -|
232 227 210 214 222 242 236 218 198 198 223 231 -|
1.05 116 1.08 1.23 102 1.08 106 1.06 110 1.14 110 1.11 -|
165 157 154 157 142 151 137 127 129 151 161 157 -|
1.08 105 103 121 102 106 098 101 111 097 0.96 065 -|
1.08 105 103 121 102 106 098 101 111 097 096 103 -|
062 062 059 063 058 063 066 071 071 069 0.69 0.60 -|
130 115 107 120 111 110 111 101 102 117 122 124 -|
064 061 060 068 071 072 076 085 0.84 081 0.85 078 -|
139 119 116 104 099 114 111 097 102 121 130 1.42 -|
059 059 057 058 057 065 063 070 0.67 063 0.62 063 -|
154 151 135 147 146 140 133 125 132 132 138 1.47
1.00 1.05 097 1.07 092 092 101 099 101 092 083 0.84
128 131 130 146 140 131 134 136 137 133 130 1.34
1.03 1.04 101 116 142 117 082 080 0.89 080 0.81 0.85
113 122 120 128 141 136 113 125 141 122 118 1.22
1.06 0.85 092 092 107 1.05 084 093 087 089 106 1.30
168 148 153 138 157 155 133 162 162 139 144 164

Table2: Horizontal/Vertical Accuracy at RIM sites for PRN120 (in meter).
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Accuracy

| (95%) i
|___PRN12 " J& J= |- [° /" |]° |- |° ] |
-W 0.87 0.97
-- 111 1.08 1.02 1.05 1.12 116 1.03 124 113 108 110 1. '
- 098 099 097 109 096 089 090 092 092 092 098 O. '
-- 093 092 087 097 095 096 099 115 113 118 1.23 1. '
- 076 075 068 080 080 071 059 059 060 060 062 0.63 -|
-- 095 091 088 097 099 104 093 1.03 1.08 090 083 0.86 -|
-- 1.02 1.01 108 099 092 089 087 096 097 097 102 1.01 -|
- 1.65 1.62 152 142 140 130 138 154 166 177 180 1.84 -|
- 065 063 058 056 063 070 065 072 068 064 067 0.74 -|
-- 1.39 1.29 121 128 134 131 132 127 135 135 148 150 -|
i- 077 087 082 093 084 080 078 083 086 085 0.89 0.82 -|
- 1.32 121 117 114 095 1.08 1.09 1.01 1.01 127 1.42 1.35 -|
.- 086 091 086 086 082 086 085 083 0.84 082 078 0.77 -|
- 1.00 096 098 1.01 096 097 093 096 094 097 1.03 1.04 -
- 079 083 080 094 082 082 08 085 091 087 079 0.77 -|
.- 1.08 1.00 1.09 1.15 125 125 119 120 113 120 1.22 1.22 -|
-- 082 082 080 088 080 073 071 070 073 071 073 0.71 -|
- 097 097 100 099 093 093 091 095 1.00 091 097 0.97 -|
-- 115 106 1.00 098 106 113 112 114 105 101 1.04 121 -|
- 233 227 209 214 218 242 234 218 201 200 225 2.33 -|
-- 1.05 1.16 1.08 122 102 108 106 107 110 115 109 1.11 -|
- 1.65 157 155 156 1.41 151 137 126 128 151 162 157 -|
- 079 078 074 082 068 067 064 067 070 065 061 0.65 -|
-- 1.08 105 1.03 121 101 1.06 098 1.01 110 096 0.96 1.03 -|
-- 062 062 060 063 058 063 067 071 072 070 068 0.61 -|
- 131 116 1.07 121 111 111 111 100 104 116 121 1.23 -|
- 064 060 060 068 073 073 076 086 085 081 085 0.78 -|
-- 139 1.19 116 1.05 098 113 1.11 097 1.02 121 130 1.42 -|
.- 059 058 058 058 057 065 063 070 0.67 064 0.63 0.64 -|
- 154 152 135 148 145 141 132 124 132 131 136 1.47 -|
!- 1.00 105 097 107 094 093 101 098 101 093 0.84 0.84 -|
! 128 130 1.30 1.46 1.41 132 133 1.34 139 133 130 1.34 g
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Accuracy

(95%)
PRN 12

1.03 . 1.01 118 142 117 0.80 0.80 . 0.80 0.80

1.13 . 121 128 142 137 113 1.26 . 123 1.19
1.08 . 092 092 1.08 1.04 0384 0.93 . 0.89 1.05

1.70 . 152 139 158 156 131 1.62 . 1.39 1.43

Table3: Horizontal/Vertical Accuracy at RIM& sites for PRN124in meter)

Theaccuracy information presentedtables abovecan be complemented with the histogram of HNSE
and VNSE for all those RIM@ sites listed inTablel1 during the full period reported.
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Figure3: HNSE histogram oPRN120(left) andPRN124(right).18 RIMSA sites.
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Figure4: VNSE histogram o?RN120(left) andPRN124(right). 18 RIMSA sites.

The highest xNSE eor for both GEOs originated frolRIMS BRNA on the 31/10/2010, as PRN30
measurementbad a large error on that sitiie to local effectsand also for RIMS BRNA on the
23/02/2011 as PRN7 measurements had a large error due to local effects too. See Figures below wh
RIMS BRNA histogramsre depicted:
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Figure5: RIMS BRNA HNSE histogram o®PRN120(left) andPRN124(right).
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Figure6: RIMS BRNA VNSE histogram of?RN120(left) andPRN124(right).

Thei p e a k y 0 NSERarrbron bothrGE®$s wasaused by the behawioof RIMS PDMA on the

06/08/2010 and 12/08/2010.
The fllowing graphs show the VNSE and HNSE cumulative histogramall those RIMSA sites

listed inTablel during the full period reported and excluding
a) Measurements from BRNA on 31/10/10 and 232021 false Mis detected those days due to

local effects.
b) Measurements from PDM on 06/08/2010 andl2/08/2010, which showed horizontal and

vertical errors larger than 3 and 4 meters respectively, even though OS accuracy requiremen
(percentile 95) were met.
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HNSE histogram oRN120(left) andPRN124(right).18 RIMSA sites excluding BRNA & PDMA

measurements on specific days.

VNSE Histogram

Mumber of Samples
=

5 6
WNSE (m)

Number of Samples
=

VNSE Histogram

5 L
VNSE (m)

Figure8: VNSE histogram o®RN120(left) andPRN124(right). 18 RIMSA sites excluding BRNA & PDMA
measurements on specific days.
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3.2.3 Open Service Availability

Open Service Availabilitys computed as the percentage of time in the month when the position error
(computed in PA mode) is below the values established for the Open Service (3 meters for horizont
error and 4 meters for vertical error) over the total number of samples wheA @adBition is
available.

The following tables provide the values measured uBR§l120 and PRN124 respectively.

Open Service
Availability
(PRN 120)

99.96 99.82 99.85 99.99 99.99 99.92 100.0 99.97

99.97 99.99 99.99 99.99 99.98 100.0 99.99 100.0

100.0 99.90 99.78 100.0 100.0 99.98 99.97 99.99

99.97 99.98 99.99 100.0 99.99 99.96 99.98 99.95

100.0 100.0 100.00 99.99 100.0 99.98 99.98 100.0

99.98 100.0 99.97 99.94 100.0 99.84 99.99 99.96

100.0 100.0 100.00 99.99 99.99 100.00 99.97 100.0

100.00 100.00 100.00 99.99 99.99 99.99 99.98 100.0

100.0 100.0 100.00 100.00 99.99 99.99 100.0 100.0

99.60 99.73 99.53 99.44 99.76 99.80 99.89 99.78

99.98 100.0 99.98 100.0 99.99 99.96 99.96 99.73

100.0 99.98 99.99 99.99 99.97 99.99 99.99 100.0

100.0 100.0 100.00 100.0 100.0 100.0 99.99 100.0

99.99 100.0 100.00 99.98 100.00 99.98 99.99 99.99

100.0 99.99 100.00 100.0 99.97 99.99 99.99 100.0

99.91 9991 99.94 9993 9955 99.65 99.57 99.58

99.98 99.89 99.65 99.87 99.91 99.93 99.95 99.99

99.69 99.51 99.43 99.54 99.85 99.84 99.92 99.91

Table4: OS Availability at 18 RIMSA sites for PRN120

Open Service

Availability 3

(PRN 12) o
100.0
99.97
99.97
99.98

99.98
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Open Service
Availability
(PRN 12)

99.99 99.99 99.98 100.0 99.98 99.95 99.99 99.87 . 99.97

100.0 100.0 100.0 100.0 100.0 99.99 100.0 99.99 . 99.99

99.99 99.98 100.0 100.0 100.0 99.99 99.99 99.98 . 100.0

100.0 100.0 100.0 99.99 100.0 100.0 99.99 99.99 100.0 100.0 99.98

99.49 99.78 99.63 99.75 99.63 99.39 99.73 99.80 99.90 99.76 99.62

99.97 100.0 99.98 100.0 99.98 99.99 99.99 99.97 99.96 99.73 99.99

100.0 100.0 99.99 100.0 100.0 100.0 99.99 99.99 99.99 100.0 100.0

99.99 99.87 99.99 100.0 100.0 99.98 99.99 99.97 99.98 100.0 99.97

1000 1000 100.0 99.99 100.00 100.00 99.98 99.98 99.99 100.00 100.00 100.00 | 99.96%

99.99 99.90 99.88 99.93 99.92 99.93 99.54 99.67 99.60 99.57 99.86 99.82 -|

10000 99.99 99.98 99.90 99.68 99.86 99.95 99.94 9995 99.99 99.98 99.95 | 99.93%

99.33 99.96 99.69 99.53 99.41 99.52 99.84 99.84 99.93 99.91 99.85 99.44 -

Table5: OS Availability at 18 RIMSA sites for PRN120

Monthly target valuedor horizontal and vertical accuracy (percentile 95 below 4 and 3 meters
respectively) and OS Availability (above 99%) are fully met ingtblecteceighteen RIMSA sites (see
sections3.2.2and3.2.3.

_ 100.0 100.0 100.0 99.98 99.99 99.99 99.98 100.0 100.0 100.0 99.99

3.3 Non Precision Approach (NPA)

3.3.1 NPAavailability oYearly performance

The NPA Availability is computed as the percentage of samples in which the Horizontal Protection
Level (HPL) is below the alert limits identified by SARPS for this operation (HAL: 556m, VA),: N
computed over the total period

The following figuresprovide NPA availability fothe reported perigdor combinedGEQ.
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[nPA Availability - GEO Combined |
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Figure9: NPA Availability for GEO combined 120 &124. Period from 01/04/10 to 31/03/11.
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Figure10: NPA Availability compliance area for combined GEO 120 &124. Period from 01/04/10 to 31/03/11.
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3.3.2 NPAAvailability dBest performance measured (over a day)

In the area covered dy.at: [20, 70], Lon {40, 40]), the NPA availabty has been greater than 99%
during 349 days. fie 11" May 2010 has been takes an example

| HPL vs HAL and VPL vs VAL for Signal in Space |

LATITUDE

LONGITUDE

ECLAYR v5.2
Produced hy ESSP SAS

Figurel1: One of the best days for NPA Availability for combined GEO 120 &124.

3.3.3 NPAAvailability dWorst performance measured (over a day)

The worst day of NPA availabilitfjor GEO combined 120 & 124 was the 24/08/2010. The NPA
availability coverage insidéhe area settled by (Lat [20, 70], Lo, 40]) reached 91.70%.

During that day there was a NANU @PS PRN14along with a lack ofSPS monitoring on GPS
PRN 08 and PRN 10 at around 05:00 UTC. Both issues impacted the Southwest ECAC area.
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Figure1l2 Worst NPA Availability day in the period for combined GEO 120 &124.

3.3.4 NPA Integrity

NPA integrity is reported as the maximum value of the Safety Index each day computed at RIMS /
sites (seeB.4.6to see the list of RIMSA site§)he Safety indels definedas the relation between
XPE/XPL(assuming NPA algorithms to compute xPE and xRLgase ofatio xPE/xPLbeingover 1
indicates that a Misleading Information situation has occurred.

NPA integrity reporting started on thé& of October2010.No NPA integrity event has been found
since that date.

3.3.5 NPAContinuity dYearly performance

The NPA Continuity Riskis computed by dividing the total number of single continuity events by the
number of NPA valid and available epochs (a single continuitgteaeeurs if the system is available
and at least one second of the following hdngr $ystem becomesawailable).

The following figure shows NPA continuityfor the reported perigdor combinedGEG:
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[nPA Continuity Risk - Combined GEO |
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Figure13: NPA Continuityfor combined GEO 120&124. Period from 01/04/10 to 31/03/11.

3.3.6 NPA Continuity - Best performance measured (over a day)

There have been 114 days during the period for which the coverage for NPA continuity (v@l)e 5e
has been greater than 99% floe areasettled by Lat [20, 70], Lon40, 40].

Continuity Risk
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Figure14: One of the best days for NPA Continuity for combined GEO 120 &124
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3.3.7 NPAContinuity d Worst performance measured (over a day)

There have been 4 days in which the coverage for bidtainuity (value 5é4) forthe ECAC area
settled by Lat: [20, 70], Lon40, 30], has beerera 21% and 22° of April 2010, 18" July 2010 and %L
of February 2011. Theofiowing graph shows this last day:

Continuity Risk
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Figurel5: Worstday for NPA Continuity for combined GEO 120 &124

3.3.8 Main underperformance issues

Below, the causes for performance degradation corresponding to the worst days of the reporting peric
(mentioned in the previous section) are summarized:

T On the 18 of July 20D, NPA performances were degraded over the whole Service area for
GEO 124 due to a SIS outage. NLES SCZ failed while the backup NLES TOR was under a
maintenance activity. SIS dBEO 124 was not able to be recovered until the next day. There
was also an oagie on GEO 120 due to a NLES switch.

T On the 2% and 239 of April 2010, there were two periods of network isolation of MCC TOR
lasting about 4 minutes, which caused the loss of all its assets (CCF, CPF, NLES and RIMS).

f  On the % of February 2011, thergas a major EWAN failure at MCC TOR (For details on this
event please refer to sectidrt.19.

3.4 APproachwith Vertical guidance (AP\‘1)

3.4.1 APV availability oYearly performance

APV-1 Availability is reported as the percentage of epochs in the period in which the Protection
Levek (both HPL and VPL) are below the alert limits for this sern{ld&L=40m, VAL=50m)over the
total number of SBAS messages in the period.

The rext figure shows the AP\:1 Availability mapsfor combined GEO (120 and 124 ihe reported
period.
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Figurel6: APV-1 yearly Availability on combined GEO (PRN 120&124). Period from 01/04/10 to 31/03/11

The following figure shows theyearly APV-1 99% Availability map.The reference map coverage
has been 96.67%.
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Figurel7: APV-1 yearly99%availability compliance area f@ombined GEQ208124. Period from 01/04/10 to
31/03/11
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3.4.2 AP\‘1 Availability oReference Map

The following figure provides the map of the service area as agreed between EC and ESSP (the san
map is used for PRN 120 & 124). The area marked as yellow, represents the area for which 99% AP\
1 availabilityand 5e04 continuityfiguresshould beachieved

u Compliant
Not compliant

LONGITUDE

Figure18: Reference map for ARY Availability & Continuity

3.4.3 AP\‘1 Availability dAchievement against target

Thefollowing figure shows the percentage of the reference map for which the-ABVaibbility 99%
figure was achieved for each day of the reported period
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GEO combined: 99% APV1 Availability compliance wrt reference map
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Figurel19: Coverage of the 99% APV1 Availability wrt Reference Area over the I €ambined GEO

As it is shown in previous figure, the date waHower compiance area for AP\ Availability is
February 12011, which was onl22.5% due to an important EWAN failure (please refer to section
3.4.12for details)

The following figure show the 99% APV1 availability histogram for the number of days in the period
versus the different percentages of compliance segpect to the referenoeap

GEOQ combined 99% availability histogram: days in the
yearvs compliance wrt reference map
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Figure20: 99% APV 1 Availability histogranfor combined GEO
During 224days (more than 6% of the dayksthe area in the reference map whielched the target

99%APV-1 availability was greater than 95%
3.4.4 AP\‘1 Availability oBest performance measured (over a day)

There have been 124 days on which more than 99% of the Reference Map reached a 99% AP\
Availability value.28/03/2011 has been takeman example.
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Figure21: One of the bagdays for APV Availability.

3.4.5 AP\‘1 Availability dWorst performance measured (over a day)

The worst day foAPV1 Availability was01/02/2011. On that day, onl32.5% of the reference area
(Figure18) had AP\/I availability greater than 99%.
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Figure22: Worst day for APVI Availability.
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3.4.6 AP\ 1 Integrity events

The receiver network used to report ARVintegrity events corresponds to a subset of RIMS
belonging tothe EGNOS system. In addition to those already mentionefalvie 1, the following
RIMS are used tnonitor integrity together witthe ESSP independent netwdrk

m Location name ‘ Country

KIR | Kirkeness Finland
LAP | Lapperanta Finland
EGI | Egistadir Iceland
SOF | Sofia Bulgaria

Table6: RIMS-A used to measure ARY Integrity(together with the measurements from RIMS ablel).

No integrity event has been reportesther in the above mentioned RIM& or in the ESSP
independent network.

Only two false MlIs have been detected:

1 False Ml on BRNA on the 31/12010 (PRN30 measuremertiad a large error on that sdee
to local effects).

1 False Ml on BRNA on the 23/02/11 (PRN7 measuremieatsa large error on that sieeto
local effects).

The rext figures provide the histogram for HSI (Horizontal Safety Index) and VSI (Vertical Safety
Index) when accumulating measurements from RIMS A sites (thoBehle1 and Table6) for each
day ofthe period 01/04/2010 to 31/03/2011

— —

Figure23: PRN120 horizontal (left) and vertical (right) safety index histogram.

2 The ESSP independent monitoring network is based on 6 independent stations (8 receivers) spread over Europe: Torrejon (Spail
Toulouse (France), Grasse (France), Fucino (Italy), Bergen (Norway) and Burum (Netherlands).









































































