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1 INTRODUCTION

1.1 Purpose and Scope of the Document

The aim of the present generic guidelines is to provide high levetiatdte Air Navigation Service Providers
(ANSPs) and Aircraft Operators within the European Civil Aviation Conference (ECAC) area to facilitate the
operational implementation of RNP APCH procedures down to LPV minima, which could be as low as 200 ft,

with the aim to ensure harmonized solutions and a common approach according to the Single European Si

(SES) Regulation.
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1.1.1 Reference Documents

[RD-1] ICAO Doc 9613 Performance Based Navigation (PBN) Manual
[RD-2] ICAO Annex 4i Aeronautical Charts
[RD-3] ICAO Annex 6- Opeiation of aircraft
[RD-4] ICAO Annex 10- Aeronautical Telecommunications
[RD-5] ICAO Annex 14- Aerodromes
[RD-6] ICAO Annex 15- Aeronautical Information Services
ICAO Doc 8168 - Procedures for Air Navigation Services Aircr
[RD-7] Operations PANS OPS, Sixth Edition, 2014.
ICAO Doc 9906- Quality Assurance Manual for Flight Procedure Des
[RD-8] First Edition, 2009.
[RD-9] ICAO EUR RNP APCH Guidance Material (EUR Doc 025)

RTCA/EurocaeDO200A/EEF6  Standards for Processing Aeronaut
[RD-10] Data

RTCA DO-229D Minimum Operational PErmance Standards for Glob

[RD-11] Positioning System/Wide Area Augmentation System Airborne equipm
FAA AC90-107 - Guidance for Localizer Performance with Verti
[RD-12] Guidance and Localizer Performance without Vertical Guidance Appt

Operations in the \&. National Airspace System

FAA AC 20-138B - Airworthiness Approval of Positioning and Navigati
[RD-13] Systems

EASA E-TSO 145ci Airborne Navigation Sensors Using the G

[RD-14] Augmented by SBAS
EASA E-TSO 146c¢ Standlone Airborne Navigation Equipment Usinggt
[RD-15] GPS Augmented by SBAS
EASAAMC 20-28 - Airworthiness Approval and Operational Criteria 1
[RD-16] RNAV GNSS approach operation to LPV minima using SBAS
Regulation (EC) No 216/2008 on common rules in the field of civil avig
[RD-17] and establishing a European Ation Safety Agency, plus applicak
amendments

EASA Regulation No 965/2012 laying down technical requirements
[RD-18] administrative procedures related to air operations {@QFS), plus
applicable amendments.

Annex to ED Decision 2afslof Canpligance
[RD-19] (AMC) and Guidance Material (GM) to P&tAT 0, Cons ol
0 lIssue 2, 24 April 2014
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Regulation (EC) No 549/2004 laying down the framework for the cre
[RD-20] of the single European sky (the framework Regulation), plus appli
amendments.

Regulation (EC) No 550/2004 on the provision of air navigation servic
[RD-21] the single European sky (the service provision Regulation), plus appl
amendments.

Regulation (EC) No 551/2004 on the organisation and use of the airsp
[RD-22] the single European sky (the airspace Regulation), plus appli
amendments.

Regulation (EC) No 552/2004 on the interoperability of the Europeat
[RD-23] Traffic Management network (the interoperability Regulation), |
applicable amendments.

Regulation (EY No 1035/2011 laying down common requirements for

[RD-24] provision of air navigation services, plus applicable amendments
EUROCONTROL AAPV SEAScApproéctop

[RD-25] Draft, 28/01/09.

RD-26 ACCEPTA Pioneer Airlines Development Report, Ref:GEPTA_WP2

[RD-26] RC-D2.0.2, Issue: 3.0, 27/03/14

[RD-27] HEDGE Certification Roadmap, D1.2, 04/08/10

(RD-28] GIANT-2 Certification and Standardisation, Ref: GIAIRTWP2RC-D2.1,
06/10/09

[RD-29] SHERPA Workshop, EASA presentations, Gliwice, Poland, 30/Jan/20]

[RD-30] EGNOS Safety of lfe (SoL) Service Definition Document (SDD)
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2 EGNOS

2.1 What is EGNOS?

The European Geostationary Navigation Overlay Service (EGNOS) is Europe's first venture into satellite
navigation. It was developed by the European Space Agency (ESA) under a tripagiteergr between the
European Commission (EC), the European Organisation for the Safety of Air Navigation (EUROCONTROL)
and the European Space Agency (ESA). In April 2009, the ownership of the EGNOS assets was transferre
from the ESA to the European Comniigswhich manages and finances the EGNOS Service Provision through
the European GNSS Agency (GSA).

EGNOS is the European SatelBased Augmentation System (SBAS) that complements the GPS system. It
broadcast, on the GPS L1 frequency, integrity messagesitime, providing information on the health of the
GPS constellation. In addition, correction data improves the accuracy of the current GPS services from about ]
m to about 2 m in the horizontal dimension. The EGNOS Service Area includes all Eutgiesnand has the
systeminherent capability to be extended to other regions, such as the European Union (EU) neighbouring
countries, North Africa and more generally regions within the coverage of three geostationary satellites bein
used to transmit thEGNOS signal.

EGNOS is the first element of the European satailiteigation strategy and a major steppitgne towards
Galileo, Europe's own global navigation satellite system (GNSS) for the future.

2.2 EGNOS system description
EGNOS is divided into foufunctional segments:
1) The ground segment is composed of the following stations/centres which are mainly distributed in Europe

and are interconnected between themselves through a land network.

1 39 (Ranging and Integrity Monitoring Stations, RIMS): receilie satellite signals and send this
information to the Master Control Centres (MCC).

1 4 MCC (control and processing centres) receive the information from the RIMS stations and generate
correction messages to improve satellite signal accuracy and informagsages on the status of the
satellites (integrity). The MCC acts as the EGNOS system 'brain’.

1 6 Navigation Land Earth Stations (NLES), stations that access the geostationary satellites: they receiv

the correction messages from the Central Processiilitiea (CPFs) for the upload of the data stream
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to the geostationary satellites and the generation of theli&Signal. This data is then transmitted to
the European users via the geostationary Satellites.

2) EGNOS support segment. In addition to greviously mentioned stations/centres, the system has other

ground support installations that perform the activities of system operations planning and performance
assessment.

3) The Space Segment is composed of three geostationary satellites:

1 Two Inmarsatsatellites in the EGNOS operational platform transmitting the operational $ignal

Space (SiS) to be used by EGNOS users: INMARSAT 3F2 AQRRN120) and INMARSAT 4F2
EMEA (PRN-126).

1 An ASTRA satellite as part of the EGNOS TEST Platform broadcastinfERT SIS: ASTRASES
(PRN-136).

4) User segment: set of EGNOS (or SBAS) receivers developed for various types of users.

GEOQ

Space Segment

@& > i

User Segments
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Figure2-1 EGNOS elements

2.3 EGNOS Signal Provision
Since April 2009, The European Cornssion has awarded the EGNOS service provision (ESP) to the ESSP.
The ESSP is committed to the following main objectives in the course of the ESP Contract:

1 EGNOS Service Provision, Operations and maintenance (including network connectivity and
geostationar transponder leases)

1 The EGNOS signal and data provision for Open Service (OS), Safety of Life Service (SolL) and
EGNOS Data Access Service (EDAS) Service.

1 The support to the European Commission and the European GNSS Agency (GSA) for the
implementation anghromotion of enabling actions for the EGNOS signal and services mainly in the
civil aviation market, but also taking into account new application markets such as maritime, rail,

precision agriculture or surveying.

The ESSP is contracted by the GSA towasthe operation, maintenance and more generally the EGNOS

Service Provision in the frame of a contract for the period -2024.

2.4 EGNOS Services
EGNOS offers all users of satellite radio navigation fpghformance navigation and positioning serviceg Th

three services available are:
1 Open Service (0S)
1 Safetyof-Life (SoL) Service
1 EGNOS Data Access Service (EDAS)

For the EGNOS Open Service, the sigimaspace is continuously available since October 2009. EGNOS Open
Service provides unprecedented positigrprecision by improving the accuracy of GPS.
The continuing monitoring of the augmentation signal shows it improves the accuracy of GPS to within one tc

two meters and is available more than 99 percent of the time. By comparison, someone using &i@®S rec

that is not EGNOS enabled can only be sure of his position to within 17 feters

! Additional information:http://egnosuseesupport.essgas.eu/new egnos ops/content/alemprtos-- http://egnos
portal.gsa.europa.eu
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Since March the 2011 the EGNOSSafety-of-Life Service has been declared available for use, after the
Certification of the ESSP as an Air Navigation Service ProiisiISP).

EGNOS EGNOS
SERVICES MARKETS

[ Wartime TR
| Lo

‘ Pr
| Road NN

(o]

cation Based Services |
fessional Appic_

Figure2-2 EGNOS Services and Market

The detailed performance of each EGNOS service is described in the corresponding associated Servi
Definition Document [RD-30] available at http://egnosusersupport.essp

sas.eu/new_egnos_ops/sites/default/files/library/official dgns& sol sdd in force

2 http://Awww.gps.gov/technical/ps
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2.5 EGNOS Service Provision Scenario (Who does what)

The following figure shows the EGNOS Service Provision scenario including the relationships among the key
actors:

. * Aircrafts
+ Aircraft Manufacturers ]

o * Avionics A
m * Avionics manufacturers + GNSS equipments LT—&QS;

European
Commission i f Operators and pilots
— sl

l Airlines” alliances

IATA EBAA

1
European Global Navigation 1 ERAA AOPA
q 1
Satellite Systems Agency : e
(GsA) : * Air Traffic Services (ATS).
| * Communication/Navigation/Surveillance
ESP 1 Services (CNS).
Contract 1 * Meteorological Services (METS).
I * Aeronautical Information Services (AIS).
1
1
o] e |EGNOS Sol Service |
(EGNOQOS Service Provider) :

ANSPs

-i=>| (National Air Navigation
. Service Providers)
Supervision

& Oversight

Airports Provisions:
* Infrastructure for aircrafts
. . take-off and landing operations .
European Aviation * Services for the safe and
Safety Agency CANSO seamless movement of
passengers and freight (security,
(EASA) A d passenger/baggage/cargo/aircra
DI ft handling, etc.).
Authorities/Operators * Most cases airports are
certified ANSPs

d

Figure2-3 EGNOS SoL Service Provision Key Actors

Air Navigation Service Providers (ANSPs):are public or private entities providing air navigation services,
under the framework of the Single European Sky and subject to the relevant authority oversightgémetal
air traffic in the European Air Traffic Managemen

1 ATS (Air Traffic Services): the flight information services, alerting services, air traffic advisory

services and ATC services (area, a@eh and aerodrome control services);
1 CNS: communication, navigation and surveillance services;
1 Meteorological services for air navigation;

1 Aeronautical information services;

12
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EGNOS Service Provider (ESP)This role is successfully performed by the ESSFhe frame of the current
ESP contract with the GSA. It requires an Air Navigation Service Provider (ANSP) certification in the frame of
the SES regulations and subject to the corresponding applicable provisions to deliver the EGNOS Navigatio

Service undr the oversight of EASA.

The European GNSS Agency (GSA) an official European Union Agency, is responsible for:

1 Preparing for the successful commercialisation and exploitation of the systems, with a view to smooth

functioning, seamless service prowisiand high market penetration;

1 Ensuring the security accreditation of the system and the establishment and operation of the Galile

Security Monitoring Centres;

1 Accomplishing other tasks entrusted to it by the European Commission, such as managing EU GNS!
Framework Programme Research and Innovation (Horizon 2020), the promotion of satellite navigation
applications and services, and ensuring the <ce

In addition, under delegation from the European Commission, the GSAnedsresponsibility for the
operations and service provision for the EGNOS Programme in 2013, and will take up these responsibilities fo
the Galileo Programme from 2017.

Civil Air Navigation Services Organization (CANSOY: is the global voice of the corapies that provide air

traffic control, and represents the interests of Air Navigation Service Providers (ANSPs) worldwide. CANSO
members are responsible for supporting over 85% of world air traffic, and through its Workgroups, members
share information ahdevelop new palicies, with the ultimate aim of improving air navigation services on the
ground and in the air. CANSO also represents its

including at the International Civil Aviation Organizatio€fAO), where it has official Observer status.

Airports Authorities/operators: are public or private entities managing the required infrastructure for aircraft
takeoff and landing operations and all required and associated services (security,
passenger/ba@gge/cargo/aircraft handling, etc.) for the safe and seamless movement of passengers and freig

and their connection to different transport means.

3 http://www.gsa.europa.eu

4ESSP is a CANSO silver member.

13
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Most of the European airports are owned by local, regional, or national government bodies, usually managin

the associated air navigation services as certified ANSPs.

Nonetheless there is a growing trend to lease the airport to private corporations who manage the airport
operation which is the case on a number of airports/aerodromes in the United Kingdomeraadirigly in

some other countries such as Norway or Spain. Then the air navigation services are either obtained from :
existing certified ANSP or provided on its own (fulfilling the corresponding SES requirements to become

certified as ANSPs and authzei to provide the corresponding services).

Operatorsé and pilotsd related most relevant orga

Mai n ai r | i ne@reworlda$kytdam and &tr. Alliance, gathering the main commercial operators
offering endto-end worldwide coverage to thears by sharing their services under a mutual business beneficial

scheme.

International Air Transport Association® (IATA): is the most relevant international industry trade group of

airlines headquartered in Montreal, Quebec, Canada.

IATA's mission is torepresent, lead, and serve the airline industry. IATA represents some 240 airlines
comprising 84% of scheduled international air traffic, IATA is present in over 150 countries covered through

101 offices around the globe.

European Business Aviation Assoation® (EBAA): is a nomprofit association based in Belgium that has
existed since 1977. Its 500 member companies span all aspects of the business aviation sector in Europe &
el sewhere. The EBAAO6s aim is to pr isstmembersandtoenkuree n c
that business aviation is properly recognized as a vital sector of the European Economy. EBAA represen
corporate operators, commercial operators, manufacturers, airportshéigedperators, and business aviation
service prowlers.

EBAA focuses on creating an environment that fosters business aviation in Europe and around the world, and
one the few entities recognized by the European authorities as representing business aviation in Europe.
Other European national aviatiossaciations encompassed by the EBAA include: BBGA (British & General
Aviation Association), EBAA France, EBAA Switzerland, GBAA (German Business Aviation Association),

IBAA (Italian Business Aviation Association) and NAOA (Norwegian Aircraft Operators éagon).

5 http://www.iata.org

8 http://www.ebaa.org

14
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The European Regions Airline Associatioh (ERAA): Founded in 1980, ERAA is a ngmofit trade
association representing some 200 companies involved in European air transport, including airlines, airfram
and engine manufacturers, airports, sugpliand service providers from all over Europe which annually carry

70.6m passengers on 1.6m flights to 426 destinations in 61 European countries.

The Association promotes the interests of Hitmopean airlines by lobbying the European Commission and
other European regulatory bodies on policy matters, promoting the social and economic importance of ail
transport and its environmental commitments, holding an annual conference and other networking event:

publishing a monthly journal and providing experviad and guidance on all air transport regulatory matters.

The Aircraft Owners and Pilots Associatiorf (AOPA): is a Frederick, Marylanbased American neprofit
political organization that advocates for general aviation.

AOPA exists to serve the interesif its members as aircraft owners and pilots, and to promote the economy,
safety, utility, and popularity of flight in general aviation aircraft.

With 384,915 members in 2012, AOPA is the largest aviation association in the world, being affiliated with
other similar organizations in other countries though membership in the International Council of Aircraft Owner
and Pilot Associations (IAOPA).

Aircraft Manufacturers: where the main players are: Airbus (EU) and Boeing (US) for commercial aviation,
Bombarder (CA), Embraer (BR) and ATR (EU) for Regional Aviation, Cessna (US), Dassault (FR),
Gulfstream (US), Beechcraft (US) for Business Aviation and Cessna (US), Piper (US), Cirrus (US) and
Diamond (AU) for General Aviation.

GNSS Receiver manufacturerswhere we could highlight the main players, concerning the GNSS market, in
line with: Honeywell (US), Rockwell Collins (US), Universal Avionics (US), CMC Electronics (CA) and
Thales Avionics (FR) for Commercial Aviation and Garmin (US), Avidyne (US), Aspennfogo(US),
Honeywell (US) for General Aviation.

7 http://mww.eraa.org

8 http://www.aopa.org
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2.6 EGNOS SoL Service
The EGNOS SolL Service consists of signals for timing and positioning intended for most transport application:

in different domains. The SoL service is based on integrity data providedjthttoe EGNOS satellite signal.

The main objective of the EGNOS SoL service, available from thef2March, 2011, is to support civil
aviation operations down to LPV (Localiser Performance with Vertical guidance) minima.

In order to provide the SoL Secd, the EGNOS system has been designed so that the EGNOS SiS is compliant
to the ICAO SARPs Annex 10 Aeronautical Telecommunications YRDF4] to be used in all phases of flight

from enroute, terminal and gpoach operations (RNP APCH procedures down to LPV as low as 200 ft).

Additional information about the EGNOS SafeffrLife (SoL) Service can be found at the EGNOS SoL

Service Definition Document [RD-30] availabe at http://egnosusersupport.essp

sas.eu/new egnos_ops/sites/default/files/library/official docs/egnos sol sdcdcempdor
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3 RNP APCH DOWN TO LPWINIMA WITHIN THHCAO CONTEXT
(WHAT)

3.1 RNP Approach Procedures
The Performance Based Navigation (PBN) concept, published within the PerforBaseak Navigation (PBN)
Manual (Doc 9613)- 4th edition, 2013, defines perforn@nrequirements for aircraft navigating on an ATS

route, terminal procedure or in a designated airspace.

Through the application of Area Navigation (RNAV) and Required Navigation Performance (RNP)
specifications, PBN provides the means for flexible roates terminal procedures helping the global aviation
community to reduce aviation congestion, save fuel, protect the environment and maintain reliaelathait
operations, even at the most challenging airports. It provides ANSP and operators withfigeebiigy and

better operating returns while increasing the safety of regional and national airspace systems.

GNSS is identified as a key enabler for most of the navigation specifications defined. Notably SBAS and
therefore EGNOS is a key enabler faogedures based on the RNP APCH Navigation Specification. The
following figure shows in a schematic way the ICAO PBN Navigation Specification classification included in

the PBN manual.

ICAO

NAVIGATION
SPECIFICATIONS

RNAV SPECIFICATIONS RNP SPECIFICATIONS

Designation Designation Designation Designation Designation
RNAV 10 RNAV 5 RNP 4 RNP 2 ) "
For Oceanic and Remote RNAV 2 For Oceanic & Remote B-RNP 1 RNP with additional

requirements to be

Continental navigation RNAV 1 Continental navigation A-RNP ;
applications For En Route & Terminal applications oMRa de;eDrm‘ltrE)edt
igati icati iy e.g. 3D, etc
navigation applications RNP APCH (e.g )

RN

H
for various phases of
flight

Figure3-1 NavigationSpecification according to the PBN Manual

RNP APCH procedures allow four minima lines: LP, LNAV, LNAV/VNAV and LPV. The RNP APCH
procedures are published on charts with the title RNAV (GNSS) RWY XX.
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The following figure shows the differenypes of apprach operationsncluded within the RNP APCH

navigation specification.

Chart title: RNAV (GNSS)

RNP APCH
v }
Without Vertical guidance With Vertical guidance
' ) ! y
LNAV LP LNAV/VNAV LPV
GPS NPA SBAS APV Baro APV SBAS
Approach supported (can also be SBAS supported
expected to LOC?HS@F supported by Localiser
be flown with Performance  gpAsSwhere  Performance with
CDFA NSA allows it) vertical guidance

Figure3-.2. RNP APPROACH minima

Within the ECAC area EGNOS is the only navigation system supporting for RNP ARigdduresiown to

LPV minima.

3.2 Safety of Life Service Levels
The Service Levels defined within the EGNOS SoL Service Definition Doctrmenas follows:

1 NPA (NonPrecision Approach operations): supporting PBN navigation specifications other than RNP
APCH, not only for apprazhes but also for other phases of flight.

1 APV-I (Approach operations with Vertical Guidance): supporting PBN navigation specification RNP APCH
down to LPV minima (DH) as low as 250 ft in compliance with APRerformance Requirements of ICAO
Annex 16°

1 LPV-200: supporting PBN navigation specification RNP APCH down to LPV minima (DH) as low as 200

ft., in compliance with Category | precision approach Performance Requirements of ICAO Ahnex 10

® The Service Definition Document [RBO] contains the commitment maps for the different Service Levels

19 |CAO Annex 107 Vol | i Chapter 3, Table 3.7.2% Signal in space performancequirements Typical operation Approach
operations with vertical guidance (ARPY.
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It is important to highlight thathe user cannot choobetweenone service level or the othérhe avionics receiver
will use theuniquesignalavailable monitoling the performance according to the required minimum performi@nce

the intended operation.

3.3 The new ICAO Approach Classification
ICAO Annex 6 [RD3], since the last amendment, provides new definitions for Approach Procedure with

Vertical guidance (APV) as well as for the Precision Approach (PA) procedure:

fiApproach procedure with vertical guidance (APV). A performéased navigation (PBN) instrument

approach procedure designed for 3D instrument approach operations Tgpe A.

fiPrecision approach (PA) procedure. An instrument approach procedure based on navigation systems (ILS
MLS, GLS and SBAS Cat |) designed for 3D instrument approach operations TiyB&A o

Therefore, SBAS is an enabler for both approach procedures with vertical guidance (APV) and for precisior

approach (PA) procedures that can be based on the SBAS navigation system.

The types of instrument approach operations can be Type A and Tyadied in ICAO Annex §RD-3] as
follows:
filnstrument approach operations shall be classified based on the designed lowest operating minima beloy
which an approach operation shall only be continued with dagiired visual reference as follows:
a) Type A: a minimum descent height or decision height at or above 75 m (250 ft); and
b) Type B: a decision height below 75 m (250 ft). Type B instrument approach operations are
categorized as:

1) Category | (CAT I): adecision height not lower than 60 m (200 ft) and with either a

visibility not less than 800 m or a runway visual range not less than 550 m;

1 ICAO Annex 107 Vol | i Chapter 3, Table 3.7.2% Signal in space performance requireménfBypical operation Category |
precision approach.
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Consequently an operation making use of the 1280 capability is a precision approach procedure which
corresponds$o a 3D instrument approach operation (since it is based on both horizontal and vertical guidance
of:

1 Type A if DH O 250 ft
1 Type B if DH < 250 ft

New Approach Classification

Domain Document Aspect
Type A Type B
Classification (>= 250) CATI CATIl CAT I
Approach P (>= 200) (>=1007) (<1007
Operations Method 2D 3D
Minima MDAMH DA/MH*®
M(DA/H) == VMC Non Instrument RWY
M(DA/H) == 250° Non Precision Approach
Visibility=1 000m RWY
DA/ »= 200
Approach Annex 14 Visibility>=800m or Precision Approach RWY, Category |
Runways RVR >= 550m
DA/ >= 100" .
RVR >= 300m Precision Approach RWY, Category Il
DAMH == 0 .
RVR = Om Precision Approach RWY, Category lll (A, B & C)
NDB, Lctr, LOC, VOR,
perpnem  Annex 10 NPA Azimuth, GNSS
Procedures ' 11o-OPS Vol I APV GNSS/Baro/SBAS
PA ILS_NMLS, SBAS, GBAS

Figure3-3 - ICAO Approach Classification (ICAO State letter AN 11/12/40)
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4 LPV IMPLEMENTATION RIVERS (WHY)

4.1 ICAO Assembly Resolution

The ICAO Resolution A371%(2010) urges States to complete a PBN implementation plan as a matter of
urgency to achieve:

1 Implementation of RNAV and RNP operations (where required) feroete and terminal areas

according to established timelines and intermediate milestones.

1 Implementation of approach procedures with vertical guidance (APV) (834 and/or SBAS),
including LNAV-only minima, for all instrument runway ends, either as the primary approach or as a
backup for precision approaches by 2016 with intermediate milesamfslows: 30 per cent by 2010,

70 per cent by 2014; and

1 Implementation of straighih LNAV -only procedures, as an exception to 2) above, for instrument
runways at aerodromes where there is no local altimeter setting available and where there aedtno airc

suitably equipped for APV operations with a maximum certificated-eéfkmass of 5.700 kg or more.

4.2 EASA NPA 20191 (Former PBN Implementing Rule)

The Notice of Proposed Amendment (NPA) 2@13 1 P e r BasedNavigatien (PBN) implementation in
the European Air Traffic ManageémBir015Nissued dy KASA, E A"
addresses the safety, interoperability, proportionality and coordination issues related to the implementation c
Performance Based Navigati@@BN) within Europeairspace.

The specific objective is to ensure a safe, efficient and harmonised implementation of specific PBN
specifications and functionality in the European ATM Network (EATMN). In achieving this objective, the
proposal, which exnds the PBN implemeritan requirements beyond the 24 EU aerodromes as required by
the Regulation (EU) No 716/2014 6 Pi | ot Common Projectd, mi ti-gat e
harmonised implementation, thus ensuring a smooth transition to PBN operations, fully sgpputin
implementation of the European Air Traffic Management Master Plan. The proposal builds on the acceptec

conclusions defining the navigation specifications and functionality that should be implemented in the Europeat

12 superseding and amendiGAO 36" AssemblyResolution A3623.
http://www.icao.int/safety/pbn/PBN%20references/Assembly%20Resolution%03IB20PBN%20global%20als.pdf
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airspace, resulting from a previolBguropean Commission mandate issued to EUROCONTROL for the

preparation of a Single European Sky interoperability Implementing Regulation for PBN.

This NPA proposes that Air Traffic Service Providers (ATSPs) and aerodrome operators implement:

1 PBN Standardinstrument Departure (SID)/Standard Instrument Arrival (STAR) and Air Traffic Service
(ATS) routes as required to meet locally defined performance objectives that conform to RNP1
performance requirements as of December 2018; and

1 PBN approach proceduresttvivertical guidance (APV) (RNP APCH) at all instrument runway ends
where there are currently only nprecision approach procedures published before January 2024.

Aircraft operators wishing to operate these routes and procedures will be required ¢otleaisthieir aircraft

and flight crew are approved for PBN operations.

This proposal is expected to increase safety, improve harmonisation of PBN operation and be consistent wi
the ATM Functionality AF 16 6 Ext ended AMAN and PBN i Gomniissian h d
Implementing Regulation (EU) No 716/20846 Pi | ot Common Pr oj ect d.

The foreseen publication date of the EASA Decision on the NPA-QD15 Q4 2015.

4.3 LPV implementing Benefits
LPV approaches enabled by EGNOS SoL service, provide the fofjayeineral benefits compared to approaches
based on conventional navigation aids (NPA or ILS Cat I):

1 Minima reduction, down to 250.ftor as low as 200 fthased on the Safety of Life LPV 200 service level
capability which can allow successful approachesaénditions that would otherwise disrupt operations

compared to conventional NPAs and therefore increase accessibility.

1 Supports ILS Cat | locklike operations without the need for a grodmaded final approach system on the

airfield or in case of ILS Gd approach unavailability.

1 Safety increases because vertical guidance is provided to the aircrew during the approach. This makes t

approach easier to fly and reduces the risk of controlled flight into terrain (CFIT).
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1 Operational Benefits:
- Reduces trajgory dispersion (predictability and noise footprint reduction).
- CDA/CDFA techniques (fuel consumption reduction and noise footprint reduction).
- More flexible use of airspace.

- LPVs offer straighin approaches in some cases where this is not otherwisiblposth conventional

NPAs and they also allow the offset (angle) as in some ILS approaches.
- LPVs offer the potential to remove circling approaches.
9 Infrastructure rationalization:
- LPV approaches will be most beneficial at runvesyls where there is no3Lalready available.

- Potentially enabling VOR, NDB, ILS removal reducing the associated installation / maintenance costs (in
accordance with airlines equipage and/or interests).

9 Limited impact on user avionics:
- SBAS receivers are currently available.
- Limited impact on the FMS.

1 Low training requirements for flight crews.

4.4 Benefits of early adopters

The EC/GSA through ESSP is actively promoting the widespread use of EGNOS for aviation applications by
sponsoring the early adopters with-tamt funding schemegwith EC/GSA funding). There is a twlold
approach:
- ANSPs can have financial and technical support for the publication of the first LPV procedures in a given
airfield.
- Aircraft operators can have financial and technical support for the upgrade, catifiatl operational

approval of (part of their fleet) to perform flight operations based on EGNOS (e.g. LPV approach)
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5 LPV IMPLEMENTATION RGULATORY FRAMEWORKOW)

As the EGNOS SoL service is an enabler fafeé®yrof-Life (SoL) applications, a regulated framework under the
appropriate Supervisory Authority oversight is required.

In the case of the EGNOS based operations, as a Civil Aviation application, the associated regulatory framewol
is established by th®ingle European Sky (SES) regulations.

5.1 Single European Sky (SES)
The Single European Sky (SES) legislative package consists of the following four basic Regulations (SES 1) plu

one amending regulation (SES II):

f Regulation (EC) No. 549/2004 of 10 March2004 laying down the framework for the creation of the
single European sky;

f Regulation (EC) No. 550/2004of 10 March 2004 on the provision of air navigation services in the
single European sky; Complemented by

- RE (EC) No 482/2008 of 30 May 2008 establighg a software safety assurance system to be
implemented by air navigation service providers and amending Annex Il to Regulation (EC) No
2096/2005.

- RE (EU) No 691/201G%f 29 July 2010 laying down a performance scheme for air navigation
services and netwkifunctions and amending Regulation (EC) No2096/2005 laying down common
requirements for the provision of air navigation services.

- RE (EU) No 1035/2011'of 17 October 2011 laying down common requirements for the provision
of air navigation services and anténg Regulations (EC) No482/2008 and (EU) No 691/2010.

- RE (EU) No 1034/201% of 17 October 2011 on safety oversight in air traffic management and air

navigation services and amending Regulation (EU) N0o691/2010.

13 http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2004R0549:20091204:EN:PDF
!4 http://eurlex.europa.eu/LexUriServ/iLexUriServ.do?uri=CONSLEG:2004R0550:20091204:EN:PDF
'* http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L.:2008:141:0005:0010:EN:PDF

18 http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:201:0001:002PBN

7 http://eurlex.europa.eu/l exUriServ/LexUriServ.do?uri=0J:L :2011:271:0023:0041:EN:PDF

18 hitp://eurlex.europa.eu/l exUriServ/LexUriServ.do?uri=0J:L :2011:271:0015:0022:EN:PDF
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f Regulation (EC) No. 551/2004 of 10 March 204 on the organization and use of the airspace in the
single European sky;

f Regulation (EC) No. 552/200% of 10 March 2004 on the interoperability of the European Air Traffic
Management network.

f Regulation (EC) No 1070/200% of 21 October 2009 amending Réafions (EC) No 549/2004, (EC)

No 550/2004, (EC) No 551/2004 and (EC) No 552/2004 in order to improve the performance and
sustainability of the European aviation system).

5.2 CSATM Service and Operators related regulatory processes

This section does not imd to complete an idepth analysis of all regulatory requirements applying but
summarizing the most relevant processes and applicable references to be taken into account by the corresponc
actors.

Notably, CS ATM regulatory process for implementing LByproach procedures is included in section 2.5 and
aircraft operatords regulatory is included in sect

5.3 EGNOS Service Provider regulatory processes

RNP APCH procedures flown to LPV minima rely on the use of GPS augmented by SBAS. The Europear
Geostabnary Navigation Overlay Service (EGNOS) is the European SBAS.

As EGNOS is a PaRkuropean Service used by other ANSPs and aircraft and provided by an organization
established in the territory of the EU Member States it is subject to the SES Regulations

The EGNOS service is provided by the European Satellite Services Provider (ESSP). EASA, according to its rol
within the Regulation (EC) 1108/2009, is the competent authority for the oversight of ESSP as the EGNOS
certified service provider

After being cetified as an ANSP, the ESSP submitted in July 2010 the Declaration of Verification (DoV) for the
EGNOS system as required by Regulation (EC) 552/2004.

The SoL service introduction within the EATMN was demonstrated to be safe according to Regulation (EC)
1034/2011.

19 http://eurlex.europa.elexUriServ/LexUriServ.do?uri=CONSLEG:2004R0551:20091204:EN:PDF
2http://eurlex.europa.eu/legatontent/EN/TXT/PDF/2uri=CELEX:32004R0552&from=en
2 http:/leurlex.europa.eu/LexUriServiLexUriServ.do?uri=0J:L:2009:300:0034:0050:en:PDF

25


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2004R0551:20091204:EN:PDF
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32004R0552&from=en
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:300:0034:0050:en:PDF

European

Global Navigation
Satellite Systems
Agency

Guidelines for ANSP/Airports and
0 ESSP Aircraft Operators for LPV

implementation

The following figure summarizes in a schematic way the role and area of activity of each involved actor and the

most relevant interactions in the current LPV implementation scenario including the EGNOS final users.

EGNOS (Navigation) Service Provider (ESSP) SAbEl e
Certified as SES ANSP  Sol Safe introduction

EGNOS DoV produced

CS - ATM Service Provider (ANSP)

Certified as ANSP & &

Standard Procedure Approval Process:

Operational Safety Case completed

Procedure Designed

EASA

Competent
Procedure Flight Checked, etc. NSA
Specific Nafional Requirements
EGNOS Working Agreement (EWA) between ESSP and ANSP |
Airlines / Operators / final users = o

Airworthiness/ops app. (AMC-20-27/28 TGL 2/10)

Certified Equipment (ETSOs C144.C145 or C146) <—>

Crew Trained/Qualified, etc.

Figure5-1. LPV implementation framework
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5.4 EGNOS Working Agreement (EWA) with the ESSP
Once the EGNOS SoL Service was declared available or'tinda2ch 2011, Air Navigation Service Providers
(ANSPs) were enabled to start theocess for the implementation of EGNOS based operations, in particular

vertically guided approach procedures based on EGNOS (LPV approaches).

European ANSPs planning to implement such navigation services should, according to Regulation CE 550/20C
and 103/2011, first sign an EWA with the EGNOS service provider, ESSP, and cover the corresponding
requirements from the corresponding National Supervisory Authority (NSA), as indicated in the previous section.

Although a specific ANSP or airport is not directisponsible of the GNSS navigation signal (GPS or EGNOS)
when a LPV approach procedure is implemented, it is necessary to consider the impact in the overall servic

provided.

Basically, the EWAs are free of charge bilateral working arrangements bet8&thdnd European ATS/ANSPs
defining all needed interfaces between these entities.

The EWA is a facilitator for EGNOS implementation helping to:

- Comply with applicable regulation;

- Provide support to ANSPs implementing EGN@¥sed operations;

- Formalize thevorking interfaces between ESSP and ANSPs as an evidence for the NSA;

- Ensure a fair and equitable treatment for all European ANSP proposing a harmonized approach.

The EWA? provides a harmonized and consolidated approach for the implementation of opebated on
RNP APCH down to LPV minima. On the basis of the experience provided by the 36 EWAs already signed
(September 2015) the average signature process takes around two months. The following map shows the curr

status (September 2015) in terms oéigiional and planned LPV approaches.

22 ESSP Mailbox for EGNOS Working Agreeme®&NOSworking-agreement@essias.eu
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Figure5-2. EGNOS implementation status in European AirpbytSeptember 2015
(http://egnosusersupport.essigss.ey).

1 Non EU States approach
The EGNOS implementation in a néatJ country should be driven by:

a) Agreement/decision/discussion at State level (between th&darountry and the European Union)
clarifying the framework for the use of EGNOS SoL Servie&$ applicability, financial and

liability scheme, etc.) and ensuring the mutual recognition of the corresponding civil aviation

regulatory requirements (levef safety, quality, etc.).
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