














6.3.2.4.

requirement is met and other colours represent other availability requirements (yellow -

98%, green - 95% and blue - 90%). These values correspond to the expected minimum

performance measured by a fault-free receiver using all Space Vehicles (SV) in view,

when averaging over a period of one month, using all the operational EGNOS GEOs.
Continuity

The following figure provides the minimum continuity performance that can be
expected from EGNOS for APV-I. These values correspond to the expected minimum
performance measured by a fault-free receiver using all SVs in view, when averaging
over a period of one month, using all the operational EGNOS GEOs.
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Figure 9. EGNOS APV-I continuity

The minimum continuity risk performance is less than 10 in any 15 seconds in core
part of ECAC landmass, and less than 5x10 in any 15 seconds in most of ECAC
landmass. There are however some regions with a risk of over 10-3 in any 15 seconds.
Such a minimum performance is not strictly compliant to ICAO requirements for
APV-| as described in Table 8 (8x10% in any 15 seconds). These values are however
considered as sufficient to start the EGNOS use in civil aviation. Indeed, ICAO SARPs
include interpretative material stating that when the continuity performance objective
is not achieved by a given system, it is still possible to allow approaches based on the
given system. In this case, local air navigation authorities shall define, if necessary,
measures to mitigate the risks of an operational nature@.

;
4,

Latitude

Q

:

a=aild

8 Annex 10 of the Chicago Convention, Attachment D, 3.4.3.4: “For those areas where the system design does
not meet the average continuity risk specified in the SARPs, it is still possible to publish procedures. However,
specific operational mitigations should be put in place to cope with the reduced continuity expected. For example,
flight planning may not be authorised based on GNSS navigation means with such a high average continuity risk”.
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6.4. EGNOS SolL Service Limitations

In the vast majority of cases, the EGNOS SoL Service will be available and will provide
performance in line with or beyond the minimum performance levels described in
the previous sections of this document (section 6.3.1 for NPA and section 6.3.2 for
APV-I). However, in a limited number of situations, users may experience non-nominal
navigation performance levels. The most common causes for such abnormal behaviour

are listed below.

Root Cause

Most Likely Symptoms

Broadcasting delays

As explained in section 3.1.5.3, one of the
functions of EGNOS is to elaborate a model of the
ionosphere and to broadcast this model to users
so that they can correct the related errors. When
using the SBAS standard, the reception of all the
parameters that are necessary to build such a
model may take up to 5 minutes to be received,
depending on the receiver. Therefore, the full
positioning accuracy may not be reached as soon
as the receiver is turned on.

EGNOS SolL Service not immediately available

The receiver does not immediately use EGNOS to
compute a navigation solution and therefore the
position accuracy improvement is not available until
a few minutes after the receiver is turned on.

EGNOS signal blockage

The EGNOS signals are broadcast by two
geostationary satellites. This ensures some

level of redundancy in case a satellite link is

lost due to shadowing by a close obstacle (e.g.
terrain, buildings, foliage, aircraft manoeuvres,
fuselage...). When moving North to high latitudes,
the geostationary satellites are seen lower on the
user’s horizon and therefore are more susceptible
to masking.

Degraded position accuracy after some time

The effect of losing the EGNOS signal (on both
GEOs) on the receiver will be equivalent to
reverting to a GPS-only receiver.

However, such degradation will not be
instantaneous since the SBAS standard has been
designed to cope with temporary signal blockages.

Local Interference

GPS and EGNOS use a frequency band that is
protected by the International Telecommunication
Union (ITU). However, it is possible that in some
specific locations, spurious transmissions from
services operating in adjacent or more remote
frequency bands could cause harmful interference
to the satellite navigation systems.

Such events are usually localised for ground users
but this may affect a wider area for airborne users.

In most cases, national agencies are in charge of
detecting and enforcing the lawful use of spectrum
within their national boundaries.

Degraded position accuracy or complete loss
of service

Depending on the level of interference, the affect
on the user receiver may be a degradation of the
position accuracy (unusual noise level affecting the
positioning) or a total loss of the navigation service
in case the interfering signals preclude the tracking
of navigation signals.

Other Local Effects

In some cases, the GPS and EGNOS signals will
suffer reflections (multipath), noise or attenuations
due to nearby environment (buildings, fuselage
surface, vehicles, foliage...).

Degraded position accuracy or complete loss
of service

The position solution may demonstrate instability
with a higher error dispersion than usual. It may
also be affected by sudden jumps when satellites
are lost due to excessive attenuation or complete
loss of service in the worst case. Integrity will be
kept in any case.

Aviation receivers mitigate most of these effects
thanks to the receiver and antenna design.
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Root Cause

Most Likely Symptoms

lonospheric Disturbances

Under some circumstances due to solar activity
and in some specific regions in the world
(especially for boreal and subtropical latitudes),
ionospheric disturbances (e.g. scintillation) will
affect the GPS and EGNOS navigation signals and
may cause the complete loss of these signals for a
short period of time.

Degraded position accuracy

The position solution may be affected when
satellite tracking is lost due to ionospheric
disturbances. If the number of tracked satellites
drops seriously, the navigation service may be
completely lost.

In the case when the EGNOS signal is lost, the
impact will be similar to the one described for
“EGNOS signal blockage” above.

Degraded GPS Core Constellation

The GPS constellation is under continuous
replenishment and evolution. On rare occasions it
may happen that the basic GPS constellation (as
described in the GPS SPS PS [RD-3]) becomes
temporarily depleted and that it does not meet the
GPS SPS PS commitment (as described in Section
6.3).

The GPS SPS PS [RD-3] commitment in terms of
constellation results in position dilution of precision
(PDOP) performance of:

>98% global PDOP of 6 or less
>88% worst site PDOP of 6 or less

Degraded EGNOS SolL Service performance

In such a case, the EGNOS SolL performance

can be degraded. The performance experienced
by the receiver may be worse than the minimum
performance indicated in section 6.3.1 for NPA and
section 6.3.2 for APV-I.

GEO Satellite Orbit inclination

The orbit characteristic of the GEO satellites may
be degraded (e.g. high inclination).

Degraded continuity and availability performance

In this situation some far North regions of the
service area may be covered with a single GEO
during some periods of the day, and may show
some degredation of continuity and availability
performance.

This is now the case with the orbit of ARTEMIS
(PRN124), which presents a gradual increase of
the orbit inclination, currently above 8°. This could
affect to users located at high latitudes, which
may be able to only track one GEO during some
periods.

Table 11. EGNOS SolL service limitations
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Appendix A. EGNOS SolL Service Performance 7'P
Observed During the Independent Performance
Assessment used for EGNOS v.2.2-EXT

The main objective of the EGNOS Independent performance report is to present
the values of the EGNOS SoL performance observed during an independent data
assessment campaign.

Appendix A.1 Data

The EGNOS Independent performance report presents the observed accuracy and
integrity performance using two main categories of real data sources:

e EUROCONTROL Independent data collection network — comprising 14 sites
- 6 sites managed by EUROCONTROL and 8 additional sites hosted by different
European ANSPs.

e Service Provider monitoring facilities — including all the RIMS located in the
ECAC area (25 RIMS) and an independent network comprising 6 sites.

The following figure presents the geographical distribution of the different sites and
networks

® ESSP RIMS
@ ESSP Receivers
£ EUROCONTROL

Figure 10.  Network of monitoring stations

The period covered by the campaign comprises 6 months, from 1st March 2009 to
31st August 2009. This period was selected in order to present the EGNOS performance
after the full deployment of version 2.2ext, which is the baseline for the certification
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process. It comprises a stable configuration operated in the EGNOS Signal Provision
Phase in a way close to that for Safety-of-Life Service operations. The length of the
period has been chosen in order to provide a sufficient assessment of the performance

to demonstrate the trends and its stability.

Appendix A.2 EGNOS SIS Availability

During the data collection period the EGNOS SIS availability was 100% for all the

observed days but one.
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EGNOS SIS availability

Figure 11.

event of less than 3 minutes of EGNOS SIS outage was observed on 17" July 2009
due to the combination of failures while in a degraded ground segment redundancy

least one operational GEO satellite broadcasting. During the six months only one short
configuration (99.81% EGNOS SIS availability).

During the observed period the EGNOS SIS availability showed very good results
(100% availability for all the observed days but one) and there was nearly continually at

Appendix A.3 Accuracy

Accuracy requirements for Safety of Life service provision are met with a considerable

margin by the system. These results are confirmed locally by measurements from many
station locations spread throughout the system coverage area. The results obtained

from those stations demonstrate a very good performance of the EGNOS release 2.2ext
that far exceeds the specified requirements. The performance is consistent across the

service area and between the different networks and receivers

The following table presents a summary of the accuracy performance values for all
data collected during the 6 months of the campaign from all sites. The statistical values

presented in the table characterise the combined error distribution for all sites together

during the data collection period.
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Table 12. Accuracy performance summary (Position error)
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It can be noted that 95% of the samples are below 1.5m which is in line with the ICAO
SARPS requirements stating that at least 95% of the samples should be within the
accuracy requirements for the given operation. The requirements defined for the APV-I
operations are fixed at 16m in the horizontal plane and 20m in the vertical for 95% of

the samples.

The Maximum value is the highest value measured within the whole set of stations,

regardless of the geographical location.

When only nominal operations are taken into account (excluding days during which

network migration was conducted) the maximum values for the error is as follows:

e Horizontal maximum error for the centre of the service area is lower than 5m and

lower than 6.5m at the edges.

e Vertical maximum error for the centre of the service area is lower than 6m and lower

than 10m at the edges.

The following figures present the horizontal and vertical accuracy accumulated

histograms for PRN 124.
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Figure 12. Horizontal position error histogram for
PRN124 (logarithmic plot)

Figure 13. Vertical position error histogram for

PRN124 (logarithmic plot)

The following figures present the geographical distributions of the 95t percentile of the
error presented in colour scale and the standard deviation presented with the size of

the circle.
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Figure 14. Horizontal position error map for
PRN124

Figure 15. Vertical position error map for
PRN124
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Appendix A.4 Availability

A global assessment of availability shows that the measured performance is consistent
with the qualification baseline and even exceeds the targeted area. In general the system
provides the expected service coverage within the ECAC landmass even if some lower
performance is encountered in some regions, mainly in the South of Europe, and in
particular in Italy and Spain (Canary Islands). This is in line with expectations since
system redundancy decreases as the distance from the centre of the service area
increases.

Figures 16 represent the accumulated availability performance during the whole
measurement campaign with the corresponding coloured isozones for a minimum
availability of 99% (blue), 98% (green), 95% (yellow) and 90%(red):
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Figure 16. EGNOS combined availability for PRN120- PRN124

=S AT

Figure 17 presents the deviation from the 99% reference area derived from the Industrial
qualification file for the APV-I availability performance, defined by the results of a
simulation in nominal conditions. The figure shows the accumulated data for the whole
period of the data collection campaign from March to August 2009. The green area
presents the points with measured availability in line with the 99% availability baseline
from the Industrial qualification file, the red area - the points with measured availability
below the predefined 99% availability baseline and the blue line is the measured 99%
availability area.

From figure 17 it can be seen that the baseline is met in 97.4% of the points. However,
it is worth mentioning that due to the fixed grid selected for the analysis, the areas of
the North-West and North-East regions of Europe represent less than 1% of the total
observed zone in terms of surface area.

In addition, the measured availability in these regions is higher than 98% and therefore
not very far from the targeted values. It should be noted also that in general the measured
availability (blue line) exceeds the expected area and covers well the landmass within
the EGNOS coverage area.
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Figure 17. Compliance to the 99% Availability reference baseline

The slight underperformance areas that can be observed are due to a difference in the
GPS constellation monitored by EGNOS between the reference computations and the
configuration during the data campaign (PRN1 decommissioned during the 6 month
campaign).

From the presented results it can be concluded that the measured performance is
consistent with the qualification baseline and compliant with the requirements in the
predefined area. Moreover, the measured availability exceeds the coverage of the
expected area.

Appendix A.5 Continuity

The analysis on the continuity is provided per month for the total data handled together
with an anomaly assessment on the deviations from qualification baseline and MRD
requirements. It has been demonstrated that the measured continuity is consistent with
the qualification baseline

Figure 18 represents the accumulated continuity performance during the whole
measurement campaign. The coloured isozones correspond to a maximum continuity
risk of 104/15 seconds (blue), 5x10-4/15 seconds (turquoise) and 10-3/15 seconds
(green):

Figures 19 and 20 show the deviation from the chosen baseline for the whole period
of the data collection campaign from March to August 2009 for both the 10 reference
and 5x10 reference. The green area represents the points with continuity in line with
the predefined baseline, the red areas represent the points with continuity below the
expected continuity performance and the blue line is the measured system’s continuity
risk area.
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Figure 18. EGNOS combined continuity for PRN120- PRN124

C i to 10+ refe (99% iant) C i to 5x10+ ref (94%
” vosts NN
AT f N P e
. - I\ .
A s

I compliant | % a I compliant

5!

55 I E3iant R L gg?ﬂ‘pliam¥
Continuity \‘?\}_\\’\ ____ Continuity
T risk area risk area
50 \ M 50
- L
el
40 . »
< i

3 amad S 35 / e

¢ p P\\/
30 / é P\\/\‘T\/‘“\{gé 30

7o K 7
25 - 25 -

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

a
|

Latitude
Latitude

45

40

Longitude Longitude

Figure 19. Continuity Compliance to the 104 Figure 20. Continuity Compliance to the 5x10-4
reference reference

The targeted 10 reference area is met in 99% of the points and in general the
measured continuity risk met the target values for a region bigger than the expected
area. The targeted 5x10- reference area is met in 94% of the points but with the large
over compliant zones that can be observed, a significant part of the ECAC landmass
is covered. Both observed continuity areas are bigger than the respective reference
areas and therefore exceed expectations.

Some underperformance areas, mainly related to the instability of the ionosphere
monitoring, are observed in the North-East of Europe for the 5x10- reference, but the
actually obtained continuity risk in these regions is not far from the targeted values.
This issue is currently under consideration and is planned to be improved with system
release 2.3.1. It is worth mentioning that due to the fixed grid selected for the analysis,
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the area of the non-compliant Northern regions represents less than 1% of the total
observed zone in terms surface area.

The deviation in the southwest of Portugal is explained by a combination of different
events in this area including failure of RIMS, CPF performance degradation and TWAN
failures.

From the results presented it can be concluded that the measured performance is
consistent with the qualification baseline. The 10 reference area shows very good
compliance to the predefined baseline and is greater than that expected. The 5x10
reference is also compliant to the targeted area with the exception of two regions that
are not covered (one of them outside of the ECAC landmass). However, as for the
10 reference, the 5x104 area covers regions larger than the predefined areas and
includes a large part of the ECAC landmass.
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Appendix B. EGNOS SolL Service Accuracy EG N @ S

For information, the accuracy expected from the EGNOS SoL Service is depicted in the
following map.
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Figure 21.  APV-| accuracy expected from EGNOS

The EGNOS OS service area indicating the compliance area where the accuracy limits
established for the OS (4m in vertical and 3m in horizontal) are met can be found in the
EGNOS OS SDD [RD-6].
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Appendix C. EGNOS integrity concept 77
e

Integrity is a measure of the trust which can be placed in the correctness of the
information supplied by a given system. Integrity includes the ability of a system to
provide timely and valid warnings to the user (alerts) when the system must not be
used for the intended operation (or phase of flight).

The integrity service of ICAO compliant GNSS systems may currently be provided by
the three normalised augmentations known under the terms ABAS (Airborne Based
Augmentation System), GBAS (Ground Based Augmentation System) and SBAS
(Satellite Based Augmentation System). There are several SBAS systems deployed
around the world (WAAS in North America, MSAS in Japan and EGNOS in Europe) and
others under development. EGNOS (and the other SBAS) augments GPS by providing
integrity information and corrections through geostationary satellites.

The EGNOS integrity concept relies on the use of a network of ground reference stations
which receive data from the GPS satellites and compute integrity and correction data.
This information is uploaded to the EGNOS geostationary satellites which then relay
this information to EGNOS receivers through the EGNOS SIS. The EGNOS receivers
acquire and apply this data to determine the integrity and improve the accuracy of the
computed navigation solution. Therefore, the SBAS integrity service should protect the
user from both:

e Failures of GPS satellites (drifting or biased pseudoranges) by detecting and
excluding faulty satellites through the measurement of GPS signals with the network
of reference ground stations

e Transmission of erroneous or inaccurate differential corrections. These erroneous
corrections may in turn be induced from either:

> undetected failures in the ground segment,

o processing of reference data corrupted by the noise induced by the
measurement and algorithmic process.

The EGNOS ground system, using the measures taken from the observation of the
GPS constellation through its dedicated network of reference ground stations provides
separate corrections and bounds to the satellite ephemeris errors, clock errors and
ionospheric errors.

The SBAS integrity concept is based on the following definitions:

e Integrity risk: the probability that the position error is larger than the alert limit
defined for the intended operation and the user is not warned within the time to alert
(TTA).

e Alert Limit: the error tolerance not to be exceeded without issuing an alert (SARPS
definition). There is a Horizontal Alert Limit (HAL) and a Vertical Alert Limit (VAL) for
each operation (i.e.: alert limits for APV-I are more demanding than for NPA).

e Protection levels [RD-2]:

o The Horizontal Protection Level (HPL) is the radius of a circle in the
horizontal plane, with its centre being at the true position, which describes
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the region which is assured to contain the indicated horizontal position (RTCA
MOPS).

o The Vertical Protection Level (VPL) is the half length of a segment on
the vertical axis with its centre being at the true position, which describes
the region which is assured to contain the indicated vertical position (RTCA
MOPS).

In other words, the HPL bounds the horizontal position error with a confidence level
derived from the integrity risk requirement. Similarly, the VPL bounds the Vertical
Position Error.

e Time To Alert (TTA): The maximum allowable time elapsed from the onset of the
navigation system being out of tolerance until the user equipment enunciates the
alert.

e “Out of tolerance”: The out of tolerance condition is defined as a horizontal error
exceeding the HPL or a vertical error exceeding the VPL.

o The horizontal error is referred to as HPE (Horizontal Position Error),
o The vertical error is referred to as VPE (Vertical Position Error).
Therefore, an out of tolerance event occurs when one of both following events occurs:
o HPE > HPL or,
o VPE > VPL (in absolute value)
The EGNOS integrity concept can be summarised as follows, from a user point of view:
e The user calculates the navigation solution and its associated protection levels.

The protection levels should be understood as a conservative estimate of the user
position error (typically for a confidence level of 10-7). As the user is unable to
measure the real position error, the user will rely on this conservative estimate of
the real error to determine the system integrity.

e Then, the computed protection levels are compared to the alert limits defined for the
intended operation, and if the protection levels are larger than the corresponding
alert limits, the system becomes unavailable (the performance level provided by the
system at that time is not sufficient to ensure the safety of the intended operation).
On the contrary, if the computed protection levels are smaller than the alert limits
defined for the intended operation, the system is declared available as the safety of
the operation is ensured.

Figure 22 clarifies the above concepts, and their physical interpretation. It depicts the
situations that a SBAS user may experience; in this case the horizontal plane has been
chosen for the diagram but the reasoning would be equivalent for the vertical one.

Please notice that in the first two situations shown, the system is working properly, as
EGNOS provides a correct bound to the position error, and the safety of the user is
ensured. Note that the system is expected to be declared available most of the time.
In the third case, the error is not properly bounded by EGNOS (HPE>HPL), and safety
issues could arise if the error is larger than the alert limits defined for the intended
operation. The probability of this situation is minimal by design, enabling EGNOS to
meet the integrity requirements of APV-I and NPA operations.
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System Available System Unavailable Out Of Tolerance
(HPL<HAL) (HPL>HAL) (HPE>HPL)

Figure 22.  Possible situations when navigating with EGNOS
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Appendix D. Definitions 77
- 0000000

Accuracy: GNSS position error is the difference between the estimated position and
the actual position. For an estimated position at a specific location, the probability
should be at least 95 per cent that the position error is within the accuracy requirement.
(ICAO SARPS)

Approach Procedure with Vertical guidance (APV): An instrument approach
procedure which utilises lateral and vertical guidance but does not meet the requirements
established for precision approach and landing operations. Depending on the type of
APV procedure, vertical guidance can be provided from GNSS augmentation system
such as SBAS (or possibly Galileo in the future) or a barometric reference.

APV Baro: An approach with barometric vertical guidance flown to the LNAV/
VNAV Decision Altitude/Height. A vertically guided approach that can be flown by
modern aircraft with VNAV functionality using barometric inputs. Most Boeing and
Airbus aircraft already have this capability meaning that a large part of the fleet is
already equipped. Airworthiness approval material is available from EASA (AMC
20-27 — “Airworthiness Approval and Operational Criteria for RNP APPROACH
(RNP APCH) Operations Including APV BARO-VNAV Operations”).

APV SBAS: An approach with geometric vertical and lateral guidance flown to
the LPV Decision Altitude/Height. It is supported by satellite based augmentation
systems such as WAAS in the US and EGNOS in Europe to provide lateral and
vertical guidance. The lateral guidance is equivalent to an ILS localizer and the
vertical guidance is provided against a geometrical path in space rather than a
barometric altitude. Airworthiness approval material will be available from EASA
in 2011 (AMC 20-28 — “Airworthiness Approval and Operational Criteria for LPV
APPROACH (LPV APCH)").

Area Navigation (RNAV): A method of navigation which permits aircraft operation on
any desired flight path within the coverage of station-referenced navigation aids or
within the limits of the capability of self-contained aids, or a combination of these.

Availability: The availability of GNSS is characterised by the proportion of time during
which reliable navigation information is presented to the crew, autopilot, or other system
managing the flight of the aircraft. (ICAO SARPS)

Continuity: Continuity of service of a system is the capability of the system to perform
its function without unscheduled interruptions during the intended operation. It relates to
the capability of the navigation system to provide a navigation output with the specified
accuracy and integrity during the approach, assuming that it was available at the start
of the operation. (ICAO SARPS)

End/Final User: The aviation user in possession of the certified receiver using the
EGNOS Signal-In-Space for flying a previously approved operation based on EGNOS
and more generally for other domains any user with an EGNOS-compatible receiver.
On the contrary, the term “User” is typically used alone to refer to ANSPs in the context
of this document.

Fault-free Receiver: The fault-free receiver is assumed to be a receiver with nominal
accuracy and time-to-alert performance. Such a receiver is assumed to have no failure
affecting the integrity, availability and continuity performance. (ICAO SARPS)
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Fault Detection and Exclusion (FDE): FDE is a receiver processing scheme that
autonomously provides integrity monitoring for the position solution, using redundant
range measurements. The FDE consists of two distinct parts: fault detection and fault
exclusion. The fault detection part detects the presence of an unacceptably large
position error for a given mode of flight. Upon the detection, fault exclusion follows
and excludes the source of the unacceptably large position error, thereby allowing
navigation to return to normal performance without an interruption in service.

Integrity: Integrity is a measure of the trust that can be placed in the correctness of
the information supplied by the total system. Integrity includes the ability of a system
to provide timely and valid warnings to the user (alerts) when the system must not be
used for the intended operation (or phase of flight). ICAO SARPS)

Misleading Information (MI): Information causing the errors in the position solution
output by an EGNOS receiver to exceed the protection levels.

Navigation Mode: According to RTCA MOPS [RD-2], the navigation mode refers to
the equipment operating to meet the requirements for a specific phase of flight. The
navigation modes for MOPS C are: oceanic/remote, en route, terminal, non-precision
approach, and precision approach (including LNAV/VNAV, APV-Il and GLS). The
navigation modes for MOPS D are: oceanic/remote, en route, terminal, and approach
(including LNAV, LNAV/VNAYV, LP and LPV levels of service). The main differences and
equivalences in terminology are summarised in the following table:

Navigation Mode Service MOPS C MOPS D

En route and terminal Section 2.1.2 Section 2.1.2
Non Precision Approach Section 2.1.3 Does not exit (see LNAV)
LNAV Does not exit (see NPA) Section 2.1.3
LNAV/VNAV | Section 2.1.4 . Section 2.1.4
. (This mode covers APV-I service)
Precision Approach

LPV and LP Does not exist Section 2.1.5
APV-II Section 2.1.5 Does not exist

Table 13. RTCA MOPS C&D terminology differences for navigation mode

Notice to Airmen (NOTAM): A notice containing information concerning the
establishment, condition or change in any aeronautical facility, service, procedure or
hazard, the timely knowledge of which is essential to personnel concerned with flight
operations. NOTAM are issued by Aeronautical Information Services (AIS) when there
is not sufficient time to publish information and incorporate it into the Aeronautical
Information Publication (AIP) or for changes of short duration.

Time-to-Alert (TTA): The maximum allowable time elapsed from the onset of the
navigation system being out of tolerance until the equipment enunciates the alert.
(ICAO SARPS)

Hazardously Misleading Information (HMI): Information that persists beyond the
allowable TTA causing the errors in the position solution output by an EGNOS receiver
to exceed the user’s particular tolerance for error in the current application.

Receiver Autonomous Integrity Monitoring (RAIM): RAIM is an algorithm used
in a GPS receiver to autonomously monitor the integrity of the output position/time
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solution data. There are many different RAIM algorithms. All RAIM algorithms operate
by evaluating the consistency of redundant measurements.

Service Volume: The service volume is defined to be those regions which receive the
navigation service with the required level of availability.

| T P gf/{( ?§
) T2y ;if N
B

ECAC Definition: Consists of the envelope of all FIR of ECAC member States
(including Canary Islands FIR) and the oceanic control areas of Reykjavik, Swanwick

and Santa Maria.

The ECAC landmass comprises the landmass region of ECAC member states, including

ECAC islands (e.g. Canary Islands), and is indicated in Figure 24.
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Figure 24.  ECAC landmasses
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Appendix E. Acronyms 77

ABAS.........ccoe Airbone Based Augmentation System

AD .o Applicable Document

AENA................. Aeropuertos Espafioles y Navegacion Aérea

AP . Aeronautical Information Publication

AMC ... Accepted Means of Compliance

ANSP ... Air Navigation Services Provider

APV .. APproach with Vertical guidance

ASQF .....cccveeee Application Specific Qualification Facility

(107 Central Control Facility

CDDS.....ccveeee Commercial Data Distribution Service

CNES................. Centre National d’Etudes Spatiales

CPF Central Processing Facility

DFS ... Deusche Flugsichering

DGAC....c.ccceennee Direction Générale d’Aviation Civile

DOP ...cccoeiies Dilution Of Precision

DSNA ....ccccoeis Direction des Service de la Navegation Aérienne

EASA.....ccciies European Aviation Safety Agency

EC .o European Commission

ECAC .....ccoveens European Civil Aviation Conference

EDAS ... EGNOS Data Access System

EGA....coooiis European GNSS Agency

EGNOS............... European Geostationary Navigation Overlay System

ENAV.....cccciiinn Ente Nazionale Di Assistenza Al Volo

ENT ..o EGNOS Network Time

ESA ... European Space Agency

ESR...ccooiiiiees EGNOS System Release

ESSP...vivieeeees European Satellite Services Provider

ETRF...ccccoiieens EGNOS Terrestrial Reference Frame

ETSO .ccoveeees European Technical Standard Orders

EWAN................. EGNOS Wide Area Network

FAA ..o Federal Aviation Administration

FDE....coooiiiis Fault Detection and Exclusion

FIR oo Flight Information Region

GAGAN ............. GPS Aided GEO Augmented Navigation

GBAS.......cceee. Ground Based Augmentation System

GEO....cccoiieeee GEOstationary Satellite

GLS.....ccoieee GNSS Landing System

GNSS.....ccoeiee Global Navigation Satellite System

GPS.....ooi Global Positioning System

GPST oo GPS Time

HAL ..o Horizontal Alert Limit

HMI...s Hazardous Misleading Information

HPE.....ccccccooinie Horizontal Position Error

HPL ..o Horizontal Protection Level

ICAO ..o International Civil Aviation Conference

ICD .o Interface Control Document

IERS.....cccoiiis International Earth Rotation and Reference Systems Service
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International GNSS Service

lonospheric Pierce Point

Interface Specification

International Terrestrial Reference Frame
International Telecommunications Unit
Lateral NAVigation

Localiser Performance

Localizer Performance with Vertical guidance
Mission Control Centre

Misleading Information

Minimum Operational Performance Standards
Mission Requirements Document

MTSAT Satellite-based Augmentation System
Message Type

National Air Traffic Services

Navegacao Aerea de Portugal

Navigation Land Earth Station

Nautical Mile

Notice To Airmen

Non-Precision Approach

National Supervisory Authority

Operational Control System

Open Service

Precision Approach

Performance Assessment and System Checkout Facility
Position DOP

Precise Navigation&Timing

Precise Positioning Service

Pseudo Random Noise

Processing Set or Performance Specifications
Receiver Autonomous Integrity Monitoring
Reference Document

Radio Frequency

Right Hand Circularly Polarised

Ranging & Integrity Monitoring Stations

Area Navigation

Required Navigation Performance

Radio Technical Commission for Aeronautics
Standard And Recommended Practices
Satellite Based Augmentation System
System of Differential Correction and Monitoring
Service Definition Document

Single European Sky

Signal In Space

Safety of Life

Standard Positioning Service

Service Provision Unit

Satellite Residual Error for the Worst user location
To Be Confirmed

Technical File

Technical Note

Time-To-Alert
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TWAN.........c....e. Transport Wide Area Network

UERE ................. User Equivalent Range Error
UIVD......ceevieene User lonospheric Vertical Delay
US . United States

USAF....ccooiiiie United States Air Force
USG...ccocveiiieene United States Government

U O Coordinated Universal Time
VAL....ooooeiiien. Vertical Alert Limit
VNAV.....ooviiiens Vertical NAVigation

VPE ..o Vertical Position Error
VPL...coi Vertical Protection Level
WAAS. ... Wide Area Augmentation System
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