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Performance Based Navigation (PBN): applications used when an aircraft follows a specific procedure or route within a
prescribed error margin (e.g. airport approach).

Different applications for fixed wing (e.g. LPV, SBAS Cat-I) and rotorcraft (PinS, SNI, RNPO0.3)
GBAS: Galileo as an enabler for GBAS CAT I/l

Navigation aid: systems designed as additional aid to GA pilots flying according to (Visual Flight Rules). They are also
used to alert when they get too close to restricted airspace




EGNQOS Safety of Life

O EGNOS Sol service operational since 2" March 2011

O Current SoL SDD commitment is SoL SDD v3.1, Sept 2016




LPV availability in South-West region Bl <

APV-I Availability Map - Combined Operational PRNs - 02/07/2015
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EGNQOS based approaches in
the Regulatory Framework

* Global and European Air Navigation Strategy is moving to GNSS based solutions

 PBN IR (under development): RNP APCH including LPV minima
0 After 2020, at all Instrument Runway Ends (IRE) without existing Precision Approach (PA)
O 2020-2024: develop RNP APCH for all IRE (with existing PA)
O After 2024 all IRE with RNP APCH in place
O Rationalisation of conventional navaids

 REGULATION (EU) No 716/2014 (PCP):
O PBN RNP APCH vertically guided (LPV or LNAV/VNAV) at all major 24+1 airports by
01/01/2024

 Commission Regulation (EU) 2016/539 (Crew training) & 2016/1199 (Air Ops)

O 2016/539-> PBN on regular training before 25/8/2020
O PBN as standard procedures for authorities and operators (vs previous SPA.)



450 EGNOS based procedures operational
today (September 2017)

365 LPV approaches

5 RNP 0.3 Procedures ;
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EGNOS Implementation
Status & Plans in Portugal

Publication
Airport name Code  LPV Status Date
Lisbon RWY 03/21 LPPT Operational 2015 2
Porto RWY 17/35 LPPR Ongoing 12/10/2017 1 compra /3 de. _‘,J;’J_-
Figueira e Tt ? Plase
Faro RWY 10/28 LPFR Planned 2017 1 da Foz' (I8
r I,
Vila Real RWY 02 LPVR Planned TBD 0 PQ_ __'Euga Céceres
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Cascais RWY 35 LPCS Planned TBD 0 ¢ ;
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Operators flying with EGNOS toda
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Operators flying to/from Portugal have
LPV solutions ready to use

LPV capable operators flying to/from Portugal
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More LPV retrofit solutions and new LPV ready aircraft entering the market




EGNOS for rotorcraft operations
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Main HEMS operators are getting ready to
fly with EGNOS
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E-GNSS applications in aviation [ <

Emergency Locator Transmitters (ELTS): equipment helping Search & Rescue operations.
Many ELTs utilize GNSS to report their position when triggered.

ELT is mandatory in all EU aircraft with more than 6 seats

/a» Personal Locator Beacons (PLBs): portable devices which are almost always equipped with
“=v] GNSS, that support localization in case of emergency.

PLB (or ELT) is mandatory in aircraft/helicopters of six or less seats.




R/Galileo Initial Service declared

erational by EC on 15th December 2

d Performances are defined on the
lileo Service Definition Document
)le on www.gsc-europa.eu )

Single Burst Detection Probability > 90%
Location Probability after 10 min > 98%

Probability of Location Accuracy higher
than 5km after 10 min > 95%

SAR Ground Segment Availability > 95%

S

16

TN

o




lileo Return Link provides and
ique capability to save more lives

eturn Link Service (RLS) will acknowledge the reception of
istress signals (GNSS Regulation (EU) 1285/2013)

alileo is the only GNSS system offering return link
lanufacturers are implementing Galileo RLS in new beacons:

Agreement on the message protocols in the beacon standard
(T.001/T.007)

Modifications in the MCC for the routing of messages
(A.001/A.002)

Second generation beacons specifications and type approval



AR beacons for aviation users

Personal Location Beacons (PLBs)

Emergency Locator Transmitter: ELT, Distress
tracking ELT: ELT (DT), Survival ELT, ELT (S)




0% of SAR manufacturers include Galileo
ositioning in their product roadmaps...

p~1Valon

1 GPS 89%
2 Other 1%
3 GLONASS 0%
4 Galileo 0%
?\—P‘““E? GPS 90%
2 Galileo
3 GLONASS 30%

4 Other 10%



...and Galileo Return Link is foreseen in
most of new developments

Features foreseen in future beacons:

1%

ed time, DOP, manual/automatic flag, remaining battery...)
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ICAO requires for in-flight tracking

of aircraft in distress by 2021

DISTRESS
TRACKING

1
TRIGGEE"-—-\-\.:Q\‘_ .
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- Automatic )
> Manual N—"
< Ground AUTONOMOUS

Trigger Examples:

@unusual attitudes -

@ unusual speed
conditions. '+ _

@loss of power on all =

engines
@ground proximity
warnings

" GADSS CONCEPT

Retrieval of
CVR/FDR data

RESCUE COORDINATION CENTER

Global Aeronautical Distress and Safety
System

1. Aircraft tracking
2. Autonomous Distress Tracking
3. Post Flight Localisation and Recovery

Objectives:

e Timely detection of aircraft in distress

e Tracking of aircraft in distress,
timely/accurate location of end of flight

e Efficient & effective SAR operations |

e Timely retrieval of Flight Recorder Data
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Leading beacon manufacturers are developing
advanced uses of Galileo RLS for aviation
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Operational concept and Commercial aviation beacons
demonstration of automatic and
remote beacon activation (ELT-DT) in the market by 2019
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) G
GSA support: Aviation call for grants Bl 3

> 12 Million € in 2 calls
ATION » more than 100 EGNOS based approach procedures
QANT > STC for 5 aircraft types with a potential retrofit solution for more than 260 aircraft in EU
SRAMME  ~ more than 15 operators equipped and certified for EGNOS based operations
_ 1 > 6 EGNOS enabled simulators
> More than 20 EGNOS enabled PinS procedures for rotorcraft

pjects selected to be funded in 15t Call 14 Projects selected to be funded in 2" Call

\/ \ : el Saab 340
., @ Stay tuned!

https://www.gsa.europa.eu/gsa/grants

EC135T2+ EC135T2+



SA is actively contributing to
levant rulemaking activities...

P>

PBN implementation in the European Air Traffic Management Network
PBN Guidance Material Task Force

Revision of surveillance performance and interoperability - RMT.0679

manned Aircraft Systems (UAS) and Remotely Piloted Aircraft Systems (RPAS) —
RMT.0230

EASA General Aviation (GA) Sectorial Committee




and provide first hand answers
user needs

-EBAA LPV WG v' LPV implementation to priority aerodromes Brussels
. v' Guidance on operation approval 22 September
| 2 + EBAARN. v Retrofit solutions availability for the EBAA fleet

ort to ERA members ERA General Assembly,

v Enable LPV operations to priority airports Operations group:
I g + era@ v Foster development of avionics solutions for E-GNSS opera A=l A RO e el o =1
A e s v"Increase awareness of EGNOS RNP APCH benefits to regio

craft Working Group v' Harmonise implementation of EGNOS based
c @ YIaer <pgrr Rotorcraft oper.ations FLAG workshop
wews ¥ Address operational and regulatory aspects Barcelona, 30 Nov-1 Dec
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Europeah GNSS Agency is hiring!




