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Dear Readers,

we are approaching the end of the year 2022, and PJ.33 FALCO IN BRIEF

again it has been a year with a lot of very interesting

activities and highlights we can report about in this GRANT NUMBER: 101017479
Progress of Solution 1 newsletter. First of all, there is the progress we made DURATION: 30 months
Solution 01b: Task 2.5 in part one of the project, the increased flexibility of BUDGET: 7593 152,51 €

ATCO endorsements solution. All partners finished
the definition and development of technical and
non-technical enablers driving the idea of a more
flexible ATCO deployment to sectors. On top of that,
LDACS Flight Tests a set of validation exercises were performed
successfully at five different locations around Europe
during the second half of 2022, leading to a lot of
Interview Solution 1 (ENAIRE) new insights and findings. Secondly, the LDACS PJ.33 CONTINUES TO BE FULL OF...
complements solution, is in the meantime about to i
be successfully closed, while all the objectives are
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SOLUTION 01B: TASK 2.5

Since the publication of the 2™ issue of this
newsletter, a white paper describing the path
towards Generic Controller Validations (GCV) has
been drafted. GCV is the last step of IFAV concept
and allows ATCOs be entitled to control sectors not
linked to their geographical locations. The concept
brings the maximum flexibility in the ATCO rostering
and deployment process within/between ATSUs of
the same or different ANSPs.

As the maturity phase of the GCV concept is early v1,
the concept has still major research and
development issues to be tackled. For the creation
of the whitepaper, the Delphi method was used:
based on the results of multiple rounds of
guestionnaires sent to a panel of experts, in this case
T2.5 partner, each expert can adjust their answers
according to the group response. Three rounds of
questionnaires were conducted to define and refine
the following areas:

e Licensing, Competence and Training

e ANSP and Competent Authorities Roles
e Regulation and Legal Aspects

e Procedures and Tools support

Unit Endorsement drastically changes as controllers
are entitled to work with a system and sector types
not linked to geographical locations. It is assumed
that sectors are classified according to their
structural complexity and their “control style” and
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endorsements are sector type based. Next figure
proposes a new Training and Licensing Model.
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ANSPs and NSAs would maintain their current
responsibilities, but Training Organizations might
play a more relevant work at all as Training and
Assessment is homogenised and standardised. to
allow greater flexibility between ATCOs from
different ANSPs. All this will imply the modification
Commission Regulation (EU) 2015/340.
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2022 > 2025

2030 2035

Competence, Training and Licensing

Description of conditions and types of sectors
Competences and Skills

v Competences Competence
Assessment
[ Briefing Process Definition Process

Selection Criteria

Training & Assessment Plan

{ Inttial H Type

” Pre-Type ” Refresher " Conversion I

Instructors Competences
Assessors Competences

Licensing Requirements and Conditions
ANSPs, TO c«npelem Authorities Responsibilities

Regulation and Legal Aspects

I Tra & Asse

II || ANSPs, TO, Ci t Autho

Procedures and Support Tools

I Technical Enablers

” CWP Harmonization |

Simulators (specifications, types, how to use them) I

At a technical level, IFAV tools must be developed to
their maximum extent, providing the local
knowledge on sector specificities and procedures.
Additionally, common features across Europe on
CWP and simulators are key for GCV
implementation. Or even new CWP displays
different from today will be a potential solution. For
the creation of the roadmap, two main documents
have been taken as references: the ATM Master Plan
along with Strategic Research and Innovation
Agenda (SRIA) to retrieve the time framework and

A L 4

GCvIoC

main milestones. This information combined with
the necessary tasks identified in the four research
areas, sets the roadmap towards GCV deployment.
Finally, the white paper was shared with the
consortium and presented in a workshop in June
2022 as starting point for Task 2.6. From there, the
next step is to validate the whitepaper with external
reviewers.

GCV FOC




LDACS FLIGHT TESTS

Before the LDACS Flight campaign could be
performed, the Technological Validation Platform
was built with the aim to verify the LDACS data link
in a real world environment. Following qualitative
tests, involving prototype equipment from project
partners were performed.

By quantitative measurements (computed from log
files) following system performances were
extracted:

e Latency of data transmissions between the
airborne and ground endpoints

¢ Duration of handover
¢ Throughput/loss of data transmission

The purpose of this validation exercise was to
perform tests for technological validation of
information exchange between aeronautical
applications over the air interface using LDACS
radios and the ATN/IPS technology to demonstrate
that the flying aircraft can switch the connection
from one LDACS ground station to another. In this
flight test campaign three LDACS radios were
involved: two LDACS radios acting as LDACS ground
stations, and one LDACS radio configured as LDACS
airborne station.

LDACS AS and GSs prototypes were developed by
Frequentis, Honeywell provided the Airborne Router
and the Airborne End-System, and AIRTEL
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contributed to the validations through provision of
the Ground End System. These main contributions
were integrated into the validation platform at DLR
premises in Oberpfaffenhofen and into DLR’s test
aircraft as shown in Figure 1 (a) and (b).

In this exercise three LDACS radios were used: Two
LDACS ground radios were used and one LDACS
radio was configured to act as LDACS airborne
station. Furthermore, the ground stations were
synchronized in time to allow for verification of the
specified hand-over procedures.

(a) (b)
Figure 1: (a) DLR test aircraft; (b) antenna installation of GS2
installed in Oberpfaffenhofen



1 WHAT waAs ENAIRE’S MAIN MOTIVATION TO
JOIN PJ.33?

The evolution of technology allows that the
provision of a service does not necessarily have to be
done from the dependency where your computers
reside, through virtualization. This opens the way for
a potential delegation of services to staff from other
units under certain conditions, as for example, in
contingency situations. The versatility that
virtualization can provide clashes with the deep
knowledge that air traffic controllers must have on
the airspace under their responsibility. The Pj33-W3-
FALCO explores mechanisms that could help to
replace the lack of knowledge of airspace through
tools to support the ATCO, paving the way for a
Generic Controller Validation (GCV). ENAIRE, with its
5 Control Centres and numerous Approach and TWR
units managed, could provide a better service to
their clients by benefitting from the use of PJ33 -W3-
FALCO tools when the concept becomes mature
enough.

- Fernando Ferrandez Martin -

2 WHERE DO YOU EXPERIENCED CHALLENGES IN
VALIDATING THE PROCEDURE AND TECHNICAL
ENABLERS DEVELOPED WITHIN THE PROJECT?

The validation of all the enablers proposed by PJ33-
Solution 01la is a challenge to be performed at the
same time for a sector. Depending on the type of
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traffic in the sector, some features are more useful
than others. Therefore, the selection of the
sectors to be validated is important to cover the
maximum possible traffic scenarios to test the
enablers.

- Luis Diez Lopez —

3 How wiLL PJ.33 FALCO CONTRIBUTE TO THE
INTRODUCTION OF FLEXIBLE ENDORSEMENT IN
THE NEAR AND FAR FUTURE?

We consider that FALCO outlook will likely play a key
role within a flexible endorsement implementation.
This project will allow us to focus our research on
different technical and procedural enablers as to
reach the maturity necessary to get more generic
controllers aligned with a new EU Regulation. We
foresee that some changes on current regulations
will be needed to ensure EASA can certificate such a
change.

-José Damidn Ferrer Herrer —




1 WHAT ARE THE MAIN DESIGN CHALLENGES
WHEN DEVELOPING A SPACE-BASED SYSTEM THAT
IS DERIVED FROM LDACS?

Within FALCO, we have assessed how the Space-
based VHF COM system could evolve from a Space-
based VHF Voice concept to a Space-based LDACS
Digital Voice concept.

Our work has identified potential technical challenge
areas of the space based LDACS concept, where it
can be highlighted the way to counteract the higher
Doppler effect caused by the LEO satellite; and the
greater coverage area needed, causing slightly
higher delays compared to ground communication.
In addition, we have identified critical technologies
to be further evaluated in depth, such as satellite L
band antenna design and the RF amplifier
requirements for the LEO satellite. Moreover, the
study provides recommendations for future studies
on digital voice and the mitigation of performance
issues that could arise from higher latencies,
architectural differences, and increased mobility
effects.

2 COULD YOU PLEASE DESCRIBE THE OUTCOME OF
THE LDACS DIGITAL VOICE TESTS WITH THE
INDRA VCS?

Our team at Indra, together with DFS and
Frequentis, satisfactorily carried out the digital voice
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validations on the 28th and 29th of September 2022
at our respective premises in Torrejon de Ardoz
(Madrid), Langen and Vienna.

After successfully exchanging voice messages in the
validation phase, it has been demonstrated that
LDACS is capable of supporting digital voice. This
solution provides the evidence that this technology
is suitable for air traffic management. The results of
this activity is used as input to the LDACS
standardization activities within ICAO and EUROCAE
feeding the upcoming versions of standards related
to voice and data communications.

3 WHAT NEXT STEPS SHOULD BE TAKEN IN
ORDER TO RAISE THE MATURITY LEVEL OF LDACS
DIGITAL VOICE?

In order to raise the maturity level of LDACS Digital
Voice, it is recommended to continue with this
project outputs and developments, increasing the
maturity level of the technological solution to TRL6.
In order to do that, a validation exercise in a real
environment, and if possible, with more data traffic
and actors involved would be needed. Furthermore,
it is recommended to use commercial avionics
radios.

Evolving the technology to TRL6 would enable new
operational concepts currently under study, such as
flight-centric ~ operations or point-to-point
communication between the Pilot and the

Controller.
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FINAL VALP SUBMITTED
30/04/2022

FIRST VERSION OF WHITE PAPER
Roadmap to Generic Controller Validations
24/05/2022

FLIGHT TESTS COMPLETED
22/07/2022

LDACS DiGITAL VOICE VALIDATION

EXERCISE COMPLETED
09/2022

PJ.33-W3-01A

VALIDATION ACTIVITY FINALISED
30/11/2022
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