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PCP Pilot Common Project 

PBN Performance Based Navigation 

RF Radius to Fix 

RNP Required Navigation Performance 

SESAR Single European Sky ATM Research Programme 

SJU SESAR Joint Undertaking 

SOIR Manual on Simultaneous Operations on Parallel or Near-Parallel 
Instrument Runways 

SOP Standard Operation Procedure 

SPR Safety and Performance Requirements 

TA Transversal Area 

TMA Terminal Manoeuvring Area 

TRL Technology Readiness Level 

VALP Validation Plan 

VALR Validation Report 

XLS GLS-ILS 
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1 Project Overview 

SESAR Project 06.08.08 developed and validated advanced approach procedures enabled by 
Ground Based Augmentation System (GBAS) to reduce noise impact, improve fuel efficiency and 
increase runway throughput. Specifically, the project focused on: 

 Multiple Runway Aiming Points: a glide path anchored to shifted touch down points with
respect to the standard threshold;

 Increased Glide Slope: a glide path with a glide slope angle value that can be set between the
conventional approach angle (3°, as defined by ICAO PANS OPS Doc 8168) and the
beginning of the “steep approach” domain (4.5°, as defined by FAA AC-25-7C);

 Adaptive Increased Glide Slope: an on-board functionality that calculates the best descent
glide slope in accordance to the local conditions (e.g. wind, aircraft mass etc.) on the basis of
an already published procedure;

 Double Slope Approach: a final descent path split in two different segments, a first increased
segment (up to 4.49°) followed by a standard (shallower) one;

 Curved Required Navigation Performance (RNP) transition to GBAS Landing System
precision approach: use of curved RNP initial / intermediate approach with continuous
descent profile transitioning to a short GLS straight final approach (final turn may end as close
as 5 NM to runway threshold).

1.1 Project progress and contribution to the Master Plan 

The project followed an iterative process to define and refine concepts of operations to contribute as 
follows [44]: 

Code Name Project contribution Maturity at 
project start 

Maturity at 
project end 

AO-0319 Enhanced Arrival 
procedures using 
multiple Runway 
Aiming Points (MRAP) 

Contribution to the assessment of 
feasibility and acceptability in terms 
of Environmental Sustainability, 
Capacity, Predictability, Human 
Performance and Safety KPAs/TAs 
through fast time simulation, real 
time simulation and flight trail 
techniques focused on both ATC 
and flight crew segments 

V1 V2-V3 

A0-0320 Enhanced Arrival 
procedures using 
Increased Glide Slope 
(IGS) 

Contribution to the assessment of 
feasibility and acceptability in terms 
of Environmental Sustainability, 
Capacity, Predictability, Human 
Performance and Safety KPAs/TAs 
through fast time simulation, real 
time simulation and flight trail 
techniques focused on both ATC 
and flight crew segments 

V1 V2-V3 

AO-0321 Enhanced Arrival 
procedures using 
Adaptive Increased 
Glide Slope (A-IGS) 

Contribution to the assessment of 
feasibility and acceptability in terms 
of Environmental Sustainability, 
Capacity, Predictability KPAs 
through fast time simulation 

V1 V2 
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technique 

A0-0322 Enhanced Arrival 
procedures using 
double slope approach 
(DS) 

Contribution to the assessment of 
feasibility and acceptability in terms 
of Environmental Sustainability, 
Capacity, Predictability, Human 
Performance and Safety KPAs/TAs 
through fast time simulation, real 
time simulation and flight trail 
techniques focused on both ATC 
and flight crew segments 

V1 V2-V3 

AOM-0605 Enhanced terminal 
operations with RNP 
transition to XLS/LPV 

Contribution to the assessment of 
feasibility and acceptability in terms 
of Environmental Sustainability, 
Capacity, Predictability, Human 
Performance and Safety KPAs/TAs 
through fast time simulation, real 
time simulation and flight trail 
techniques focused on both ATC 
and flight crew segments. P06.08.08 
contributes to mature solution 9 
addressed by AOM-0605 for RNP to 
GLS/ILS part 

V2 V3 

Specifically, the project performed 2 cycles of validation and contributed to mature solution #09 
"Enhanced terminal operations with RNP transition to ILS/GLS”: 

 V2 cycle with fast time simulations (AirTOp platform) on Frankfurt, Heathrow, Malpensa, and
Stockholm airports and real time simulations on Malpensa, Schiphol airports and generic
airport.

 A V3 cycle with real time simulation and flight trial at  Malpensa airport and flight trial only at
Heathrow airport.

Solution #09 is within “PCP AF#1 Extended AMAN and PBN in high density TMAs” scope that 
proposes ATM functionalities to improve the precision of approach trajectory and facilitate traffic 
sequencing with the main goal of reducing fuel consumption and environmental impact in the 
descent/arrival phases. 

1.2 Project achievements 

V2 and V3 validation activities were successfully executed and reported good results in terms of noise 
reduction (except for double slope where noise benefits were not very clear) for all the concepts 
investigated in terms of number of impacted people (up to 96%) and/or surface areas (up to 46%) 
depending on concepts, observed iso-contours and indicators. CO2 / Fuel Burnt was not significantly 
affected (except for IGS with slopes higher than 3.5° in high density and high complexity environment) 
for the investigated solutions with obvious margin of reduction for Curved RNP to GLS/ILS approach 
(when shorten the approach path).  

All the solutions were feasible and acceptable from a human performance and safety point of view, 
with the exception of Double Slope that was scarcely appreciated: workload and situational 
awareness for the other solutions were maintained at acceptable level although some issues and 
open points remain to be still addressed for IGS, A-IGS and MRAP, while recommendations are 
proposed for Curved RNP to GLS/ILS (for the integration in current operations).  

Capacity was not affected (MRAP, A-IGS, Curved RNP to GLS/ILS), or slightly negatively affected 
(IGS, DS in high density and high complexity environments) in terms of runway throughput.  
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to GLS 

D04 Enhanced Arrival Procedures 
Enabled by GBAS - SPR -
Consolidation 

This document provides the safety and 
performance requirements for IGS, A-IGS, DS, 
MRAP and RNP to GLS. It includes the safety 
assessment report built to consolidate the safety 
requirements 

D05 Enhanced Arrival Procedures 
Enabled by GBAS - INTEROP - 
Consolidation 

This document provides the interoperability 
requirements for IGS, A-IGS, DS, MRAP and 
curved RNP to GLS 

D17 Enhanced Arrival Procedure 
Enabled by GBAS - VALR - V2 Last 
iteration 

This document describes the validation activities 
executed and the results obtained through fast time 
simulation and real time simulation techniques at 
V2 E-OCVM level of maturity. Specifically it collects 
the results obtained in Environmental Sustainability 
and Fuel Efficiency, Capacity, Predictability, Human 
Performance and Safety KPA/TA 

D11 Enhanced Arrival Procedure 
Enabled by GBAS – VALR V3 – 
Last iteration 

This document describes the validation activities 
executed and the results obtained through flight trial 
techniques at V3 E-OCVM level of maturity. 
Specifically it collects the results obtained in 
Environmental Sustainability and Fuel Efficiency, 
Human Performance and Safety KPA/TA 

D02 Enhanced Arrival Procedures 
Enabled by GBAS - Applicable 
Regulatory Framework - 
Consolidation 

This document provides an analysis of the existing 
standard/regulatory framework applicable to the 
GBAS enhanced arrival procedures (IGS, A-IGS, 
DS, MRAP and RNP to GLS). It also proposes 
standard/regulations evolutions, when omissions or 
incompatibilities are identified 

D06 Enhanced Arrival Procedures 
Enabled by GBAS - Consolidation 

This document provides the main outcomes of the 
procedure design activities performed for the 
validation test environments: Frankfurt, Heathrow, 
Malpensa, Schiphol and Stockholm airports. It 
collects the procedure design assumptions, 
conclusions and recommendations 

1.4 Contribution to Standardisation 

The project investigated the existing standard/regulatory framework and identified the omissions or 
incompatibilities for GBAS enhanced arrival procedures. Main conclusions, contributions and 
standardisation are summarised in P06 08 08 D02 Regulatory framework [13]. The scope covers: 
airborne side, procedure design and coding, ATC, aerodromes and environmental aspects. The 
following areas were successively covered: Interoperability, Safety, HMI/Human Factor, Landing 
performances, Handling qualities, flight guidance, data recording, operating limitation. 
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1.5 Project Conclusion and Recommendations 

All investigated concepts complied with the expected benefits in terms of noise reduction, except for 
double slope where the benefits were not so evident and still to be refined. 

None of the concepts did significantly impact capacity in terms of runway throughput while potential 
benefits were observed for MRAP in terms of runway occupancy time or taxi-in time. 

RNP to GLS could be an enabler for significant benefits in terms of fuel consumptions depending on 
the specific design. 

For IGS, A-IGS, DS, and MRAP further validation activities are recommended in order to refine the 
concepts to achieve full acceptance from air traffic controllers and flight crew. Additionally the role of 
supporting tools and the impact on airport and TMA performances should be further investigated. 

For MRAP it is recommended to investigate MRAP visual cue (physical or virtual) that should be 
agreed, assessed and proposed for standardization. 

For curved RNP to GLS it is recommended to minimise the impact on the integration on current 
operations when mixing curved RNP to GLS with standard straight in approaches, in particular for 
medium and high density environments. 

For all concepts appropriate and adequate training period and training contents are recommended in 
order to familiarize air traffic controllers and flight crew with new concepts and their integration in the 
current operations. 
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