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Indra Advertising Feature

Resilient architectures: 
enhancing ATM business 
continuity

5 to 10 million euro worth of direct fi nancial 
losses in just a few hours?

More than a hundred thousand accumulated minutes of delay, 
potentially leading to regulatory penalties?

Thousands of passengers stranded, scenes of chaos at airports 
dominating the news headlines for days, as the air traffi  c network 
struggles to recover from the disruption and the airlines manage 
to get back to normal operations?

As dramatic as it may seem, those are not the consequences of 
a highly unlikely natural catastrophe, of another Eyjafj allajökull 
eruption. They are the consequences of a relatively short (few 
hours) and unplanned airspace unavailability or the application 
of signifi cant fl ow restrictions aff ecting a signifi cant piece of 
airspace in Europe, on a given summer day. A nightmare caused 
by a hardware failure, unavailability of a software function, a 
communications failure, an act of nature or a fi re, or even an act 
of sabotage such as a cyberattack or a terrorist action, amongst 
many others. Yes, these have a low probability of occurrence, but 
may occur, and … they occur. Disaster recovery and contingency 
plans will come into action to assure the situation is safely 
managed, but what about business continuity? A “Clear the 
Skies” action followed by a four hour closure of the airspace 
won’t do the business and its customers any favour!

Achieving high service availability fi gures, as close as possible 
to 100%, has been at the heart of the design of modern ATM 
Systems for decades, as the Air Traffi  c Management network is 
considered National Critical Infrastructure throughout Europe 
and the rest of the world. However, demand for uninterrupted 
airspace availability has grown exponentially as the European 
ANSPs strive to optimize tools, processes and people to achieve 
unprecedented capacities whist remaining as cost effi  cient as 
possible. The cascade eff ect of a potential loss of availability is 
more diffi  cult to contain as the European ATM network becomes 
more cohesive and therefore interdependent (following the 
Single European Sky mandate) in its attempt to increase capacity, 
reduce fl ight plan routes and carbon footprint. With airlines 
reducing aircraft rotation times and optimizing the use of their 
fl eet, the consequences of delays and cancellations can spread 
very quickly to other airspaces, which do not necessarily need 
to be adjacent to the one that caused the disruption in the fi rst 
place.

Today, no one questions the need for ensuring an ATM system 
is designed and built considering resilience and robustness 
in every step of the way, complying with the most restringing 
SW assurance standards, eliminating single points of failure 
and including functionality to early detect and appropriately 
react to any potential system issue. A lot has been written on 
the subject and for these reasons Indra iTEC systems, which 
are already operational in some of the busiest and biggest Air 
Traffi  c Service Units (ATSUs) of Europe, have been designed to 
provide the highest resilience to the Network of Centers where 
they operate and approved by some of the most demanding 
regulatory bodies in Europe.

Technologies such as virtualization and Wide Area Network 
(WAN) remote displays, together with the improved speed 
and reliability of digital communications, have made possible 
to decouple, separating even by hundreds of kilometers, the 
processing servers from the operations rooms, which opens 
a huge range of possibilities. The Data Centers are now not 
necessarily in the same location as the Operations Room but 
wherever the ANSP decides it is more convenient. Using Private 
Clouds to house the ATM virtualised software in a third party data 
centre has also become a possibility.

As indicated above, as the ATM network becomes more 
interconnected the consequences of a potential node 
unavailability become more diffi  cult to contain. However, this 
interconnectivity brings signifi cant opportunities from the 
“resilience of the network” point of view. An ANSP could provide 
Air Navigation Data service to their neighbours in the event of 
a disruption, or even assume temporarily parts of their airspace 
until the situation goes back to normal. This ATM Data Service 
could even be permanent and, as can be seen in the diagram 
below, signifi cant cost reductions could be achieved, according 
to an analysis performed by the specialised consulting company 
ALG, by making extensive use of these technologies.

Alright then. Resilient Data Center architecture sounds good 
to the ears of engineers but… how can it benefi t the OPS fl oor? 
Let’s take an example: imagine an ANSP has the airspace divided 
into two ATSUs geographically disperse, as can be seen in the 
diagram. And that the chosen solution is to maintain two external 
data centres with a virtualised iTEC solution, each of them 
serving both ATSUs. How would the architecture react to some of 
the threats indicated at the beginning of this article?
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• iTEC solution would recover itself completely transparently for ATC and 
without human intervention from a hardware problem equivalent to the 
simultaneous failure of 3 servers under a traditional architecture. The 
number of necessary spare parts  would be reduced by an order of 
magnitude, along with their maintenance costs.

• Communications are protected against single points of failure by means 
of different independent paths.

• In the event of a complete loss (e.g. terrorist attack) of a whole Data 
Center, full capacity could be restored in less than 5 seconds.

• Assuming ATCOs in both ATSUs were both capable of managing sectors 
from the other ATSU, recovering capacity from a complete loss of one of 
the ATSUs could be achieved in less than 10 minutes  (the time needed 
for the system to be ready). Contingency sectors would make possible to 
absorb traffic from neighbouring ANSPs within seconds if their ability to 
provide the service was compromised.

• If a critical server were in jeopardy due to cyberattacks, global data 
corruption or complete SW unavailability, it would be possible to quickly 
restore it within a few minutes by deploying a fresh copy of that server 
and rebooting it with the same (or a previous) version of the software.

• Even in an extremely remote catastrophic situation, with multiple 
different issues including software and hardware occurring at the same 
time, capacity could be restored in less than 25 minutes.

And that is where the beauty of flexibility lies. The additional capacity 
invested and reserved for a contingency situation does not necessarily 
need to be sitting there unused during the normal operation! Why not use 
it to support smoother transitions or run final checks of new systems? Or if 
additional temporary capacity is needed (e.g. additional controller working 
positions), to absorb a temporary capacity peak? Why not use it for ATC 
training or other non-operational purposes, assuming that “air gaps” are 
established with the operational instances? Why invest in spare capacity 
from the beginning if the additional capacity can be flexibly added later 
whenever needed? Traditionally, providing excess capacity squanders 
investment, while not providing capacity where it is needed leads to delays. 

Indra Advertising Feature 7

Today technology allows ANSPs to break 
that equation and provides means to adapt 
the capacity to the demand in a much more 
dynamic manner, getting value out of every 
euro invested.

In a context in which European ANSPs strive 
to safely deliver more capacity, business 
continuity and cost-efficiency, the design of 
smart resilient solutions becomes more and 
more important as it brings tangible benefit to 
the Operations, not only to the server room in 
the basement. Ensuring that these solutions 
are sufficiently protected, and that the design 
takes into consideration resilience, business 
continuity and cyber threats requires 
significant cross-domain expertise. There is 
no “one size fits all” solution. Indra, as a world 
leader in solutions for Air Traffic Management 
with its state of the art iTEC System, as 
well as in many other business domains, is 
in a perfect position to design and deploy 
solutions that take into account all those 
factors. Different resilience and business 
continuity solutions suited to the needs of 
some of our leading customers are already 
in different stages of deployment across the 
world. Technology is here and their benefits 
are within reach. ▪

Potential benefits of distributed FDP architecture could be of the order of €180M annual savings at EU level
Source: ALG

Distributed FDP Main Benefits

Infrastructure savings

Enhanced performance

Harmonisation

• Infrastructure savings could 
sum up to €130M annually 
during a lifespan of 15 years

• Savings from enhanced service 
continuity and operational 
performance could sum up to 
€20-60M annually

• Savings from enhanced system 
interoperability and technical 
performance could sum up to 
€10M annually

72%

22%

6%

Infrastructure 
savings

Enhanced 
performance

Harmonisation

TOTAL
€180M

1

2

3

Breakdown of potential annual savings from distributed FDP 
architecture at EU level for a full system lifecycle (15 years on average)

For further information 
contact our expert:

Victor Martinez 
Programmes Director – European ATM  
vmmartinez@indra.es



Performance Review 
Commission produces 
early version of ATM 
cost-effectiveness report 

THE EUROCONTROL PERFORMANCE 
REVIEW Commission has published a 
high level analysis on preliminary ATM 
cost-effectiveness (ACE) 2016 data. This 
preliminary analysis, which is subject 
to change before the publication of the 
final ACE Report in May 2018, has been 
prepared in response to requests from 
stakeholders for an earlier release of ACE 
data. The ACE Benchmarking Reports are 
unique tools for a detailed understanding 
of the cost-effectiveness performance of 
air navigation service providers (ANSPs).

In addition, the PRC supporting unit, 
the EUROCONTROL Performance Review 
Unit (PRU), has developed a new online 
dashboard which enables all interested 
stakeholders to access the latest available 
ACE data and analysis. Using the inter-
active functionalities of the dashboard, 
stakeholders can design and customise 
specific analyses and presentations cov-
ering the 2002-2015 period.

“In response to stakeholders’ requests, 
the PRC and the PRU have worked to 
develop a website where high-level ACE 
data can be published online. In addition, 
a new document comprising high-level 
preliminary ACE 2016 data is now pub-
licly available. The PRC’s objective with 
these two new products is to facilitate the 
access to high-level ACE data and to make 
preliminary data available earlier to all 
stakeholders,” said Mr Ralph Riedle, PRC 

Chairman.
The high level summary report on 

ACE 2016 data can be downloaded either 
from the homepage of the ACE online 
dashboard, from the PRC website, or via 
the link below:

www.eurocontrol.int/sites/default/
files/publication/files/high-level-sum-
mary-report-ace-2016-data.pdf. ▪

Network Manager 
handled annual traffic 
rises of 4.4% in 2017 

IN 2017 EUROCONTROL, WHICH has 
been nominated as Network Manager by 
the European Commission, handled 10.6 
million flights, an increase of 4.4% over 
2016, which was also a record year. This is 
equivalent to over 29,000 flights per day 
with a peak figure of 35,937 on Friday 30 
June.

The Network Manager works with its 
partners across Europe to make sure that 
the traffic can flow as safely and efficiently 
as possible. Joe Sultana, the NM Director, 
commented: 

“2017 was an exceptionally busy year 
with some significant challenges such  
as weather and industrial action. The Net-
work Manager’s role is to ensure the levels 
of traffic demand can be accommodated 
safely, efficiently and with the minimum 
impact on the environment. Meanwhile,  
we have also been working with the Euro-
pean Commission to deliver the organisa-
tional changes requested for our re-nomi-
nation.” ▪

WAYPOINTS

Search and rescue 
committee to widen 
and broaden regional 
operations in 2018

THIS YEAR THE REGIONAL Aer-
onautical Search and Rescue (SAR) 
Advisory Committee will finalise 
draft proposals for cross-border SAR 
agreements and start their enact-
ment; implement letters of agreement 
between rescue coordinating centres 
(RCCs) and prepare table-top exercise 
to initiate a full-scale exercise in 2019-
2020; promote compliance with the 
Standards set out in the international 
SAR provision  and launch a pilot pro-
ject for regional implementation of 
the Global Aeronautical Distress and 
Safety System (GADSS) Concept of 
Operations.

Stemming from a joint initiative 
by the Civil Aviation Directorate of Ser-
bia and EUROCONTROL, the Regional 
Aeronautical SAR Advisory Commit-
tee was established on 3 November 

Eamonn Brennan, formerly the 
Chief Executive of the Irish Avia-
tion Authority (IAA), took over as 
Director General of  
EUROCONTROL on 1 January 
2018. He gives some first thoughts 
on his new role to Skyway on page 
16.

We work with our partners across 
Europe to make sure that air traffic 
can flow as safely and efficiently as 

possible.



Waypoints

2016. Its work focuses on the strategic and 
institutional aspects of SAR cross-border 
cooperation, raising the efficiency of the 
regional SAR system and promoting faster 
response times in emergencies. In Novem-
ber 2017, EUROCONTROL concluded a 
memorandum of understanding with the 
Committee – it pinpoints mutually iden-
tified areas of priority and emphasises the 
need for sustained cooperation. In turn, 
the Committee committed to adopting 
and promoting EUROCONTROL SAR-re-
lated goals and policies, if developed.

EUROCONTROL co-chairs and sup-
ports the Committee, and facilitates coor-
dination with ICAO and COSPAS-SARSAT, 

the satellite-based SAR distress alert 
detection and information distribution 
system. The latter’s intention is to join 
future Committee meetings to share 
information and experience about its role 
and capability to support SAR missions 
in the Region. Given that a standardised 
SAR system will have to be based on a 
multi-disciplinary approach, the Agency’s 
assistance will be put to good effect.

The Committee’s work in 2017 
enhanced SAR networking and resulted 
in the active promotion of aeronautical 
SAR, in addition to achieving progress 
on subject matter legal and regulatory 
provisions. The States recognised the 

John Santurbano, Director of the 
Maastricht Upper Area Control Centre 

(MUAC)

New Director appointed 
for Maastricht Upper 
Area Control Centre

JOHN SANTURBANO IS THE new 
Director of the Maastricht Upper Area 
Control Centre (MUAC).

Mr Santurbano took up his functions 
on 1 October 2017. He takes over from Ian 
Middleton, the current Head of Oper-
ations at MUAC, who has been Acting 
Director since the departure of Jac Jansen, 
who successfully headed MUAC between 1 
April 2012 and 31 March 2017.

Mr Santurbano takes command of one 
of the best-performing and cost-effective 

air navigation service providers in Europe. 
Over the last five years, MUAC has made 
significant advances, being recently 
entrusted, next to civil air traffic control, 
to also operate integrated civil military air 
traffic control over North Germany and 
the Netherlands.

MUAC has notably deployed Shared 
ATS Services at other control centres, 
whereby the Dutch Air Force, Slovenia 
Control and the Belgian Air Force rely on 
its systems from other locations. Today, 
more than one out of six aircraft over 
Europe go through MUAC’s airspace, a 
total of 1.77 million flights a year across 
260,000 km2 of airspace. ▪

importance of sustainability of the work 
of the Committee and, to that end, estab-
lished close collaboration with EURO-
CONTROL, ICAO and the Joint RCC (JRCC) 
Larnaca.

The ICAO EUR-NAT Office has invited 
the Committee to maintain its level of col-
laboration with ICAO, as its activities are 
considered instrumental re mitigating 
measures and could lead to identifying 
issues to be tackled in the EUR Region or 
even globally. ICAO also stressed the need 
for consolidated SAR training packages in 
Europe and recommended that the Com-
mittee’s materials be used as a basis for an 
ECAC-wide survey. ▪
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Israel becomes the 
forty-second user of 
the LSSIP process

THE STATE OF ISRAEL is to join the 
Local Single Sky ImPlementation (LSSIP) 
process that EUROCONTROL runs jointly 
with its Member States and follows on 
from the signature of a Comprehensive 
Agreement between EUROCONTROL and 
Israel.

LSSIP information is central to Euro-
pean Civil Aviation Conference (ECAC) 
States, as this is the main source for mon-
itoring the implementation of the Euro-
pean ATM Master Plan and the Interna-
tional Civil Aviation Organization’s (ICAO) 
ATM System Block Upgrades (ASBUs) 
programme within the ICAO European 
Region. LSSIP helps optimise reporting 
streams and ensures no duplication of 
eff orts for stakeholders. Ilan Wolf, Man-
ager of the Air Traffic Services Section 
within the Aviation Infrastructure Divi-
sion of the Civil Aviation Authority of 
the State of Israel, and Israel’s LSSIP Focal 
Point, said:

“Air transport plays a strategic role in 
the economic development of Israel, and 
its social and cultural enrichment. Since 
the signature of the open skies agreement 
between Israel and the EU, the Israeli air 
transport market has shown signifi cant 
annual growth rates. 2017 particularly 
stands out with a total 16% annual growth 
in international operations. Faced with 
this massive challenge of a fast growing 
and changing air transport system, we 
believe that joining the LSSIP process will 
provide us with the necessary mecha-
nism and tools to improve our planning, 
monitoring and reporting capabilities in 
the field of aviation infrastructure and 
air navigation services. Joining the LSSIP 
process is another milestone in Israel's 
path of integration into the European 
ATM system, and we are eager to deepen 
our involvement in EUROCONTROL 
activities.”

With the accession of Israel to the 
LSSIP mechanism, the coverage of the 
process extends now to 42 States/bodies, 
including EUROCONTROL’s Upper Area 
Control Centre in Maastricht, reinforcing 
the Agency’s pan-European dimension.  
More information on the LSSIP can be 
found here – www.eurocontrol.int/arti-
cles/lssip. ▪

EUROCONTROL 
launches updated 
runway accident 
prevention plan

COINCIDING WITH THE ICAO Global 
Runway Safety Symposium being held in 
Lima, Peru (20-22 November 2017), EURO-
CONTROL, on behalf of its runway safety 
partners, has unveiled Version 3.0 of the 
European Action Plan for the Prevention 
of Runway Incursions (EAPPRI v3.0). In 
EUROCONTROL, this task is performed 
by the Network Manager.

Despite widespread implementation 
of the recommendations contained in the 
previous versions of the Plan, the number 
of runway incursions aff ecting European 
and global airports remains a signifi cant 
safety concern. EAPPRI v3.0 therefore 
contains modifications to some exist-
ing recommendations to re-focus and 
re-energise ongoing actions being taken 
across the aviation industry to prevent 
runway incursions. In particular, EAPPRI 
v3.0 challenges the aviation industry to 
review the eff ectiveness of systemic run-
way incursion risk reduction activities 
associated with Safety Management Sys-
tems (SMS) and aerodrome local Runway 
Safety Teams. 

The updated Plan also contains a num-
ber of new recommendations aff ecting all 
the stakeholders with a vested interest to 
further invigorate improvements in run-
way safety.  These range from new meas-
ures to enhance the safety of airside driv-
ers who need to access runways through 
to facilitating air traffi  c controllers’ ‘heads 
up’ scanning so that, as far as practicable, 
they can maintain a continuous watch 
of aerodrome operations. Furthermore, 
there are recommendations encourag-
ing State authorities to establish national 
runway safety teams and for the industry 
to move towards the graphical display of 
safety critical aerodrome information 
to pilots to improve their situational 
awareness.

Many of the new recommendations 
stem from industry best practices, refl ect-
ing the collaborative nature of the work 
to update the Plan. EAPPRI v3.0 has also 
been shaped by taking note of the out-
comes from deeper and more detailed 
analysis of reported runway incursion 
events building on the improvements 
seen in safety reporting and investigation 
in recent years. In addition, several of the 
lessons identified in Network Manager 
operational safety studies examining 
sudden high energy runway confl icts, air 
traffi  c controllers’ ability to detect occu-

pied runways and aircraft landing 
without an ATC clearance have all 
been incorporated in EAPPRI v3.0 
to enrich the content. ▪

The fl ag of the State of Israel
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A remote Flight Data 
Processing System 

Enter with us into the digital aviation 
era to ensure the Single European Sky

Simulating new Istanbul 
Grand Airport (IGA) 
operations in real-time

TURKEY’S GENERAL DIRECTORATE 
OF State Airports Authority, DHMI, is pre-
paring for the opening of a third airport 
to serve Istanbul. When complete, Istan-
bul New Airport is slated to become the 
largest airport in the world. Opening in 
2018, the airport’s fi rst phase will see the 
introduction of two parallel runways with 
a capacity of 40 arrivals and 40 departures 
per hour. More runways are planned and 
in the fi nal phase, six runways will carry 
some 150 million passengers to this Istan-
bul airport every year.

EUROCONTROL and DHMI Turkey ran 
a series of real-time simulation sessions to 
support the implementation of Phase one 
with a radically new airspace design for 
the Istanbul terminal maneuvering area 
(TMA). The simulated airspace included 
14 air traffi  c control approach sectors in 

Istanbul New Airport is an 
international airport under 
construction in Arnavutköy 

district on the European side of 
Istanbul, Turkey. The airport is 
planned as the largest airport 
in the world with a 150 million 

annual passenger capacity.

Main Terminal Building with 
Multi Storey Carpark
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Raúl Medina Caballero, Director 
General of Civil Aviation at the 

Spanish Ministry of Public Works 
and Transport, and President of the 

Spanish Aviation Safety State Agency 
(AESA).

Raúl Medina Caballero 
elected President of the 
Provisional Council

A T  T H E  4 8 T H  M E E T I N G  o f  
EUROCONTROL’s Provisional Council 
on 30 November/1 December 2017, Raúl 
Medina Caballero was elected President of 
the Provisional Council for the years 2018 
and 2019, with the possibility of renewal 
for another two years.

Mr Medina graduated with a Master’s 
degree in Aeronautical Engineering from 
the Polytechnic University of Madrid and 
an Master of Public Administration (MPA) 
degree from the University of Columbia 
(New York), where he was a Fulbright 
Scholar.

He started his career working as a 
Project and Systems Engineer in the Sie-
mens Group. In the Ministry of Public 
Works and Transport, he has held several 
positions, all of them in the regulatory 
and controlling activities related to air 
transport.

He is currently the Director General 

three layers from ground to FL245, with 
the inclusion of three airports, Istanbul 
Atatürk Airport (LTBA), Sabiha Gökçen 
International Airport (LTFJ) and Istanbul 
New Airport (LTFM).

To optimize capacity, three Point 
Merge Systems (PMS) were designed 
and will operate simultaneously in con-
junction with New standard Instrument 
Departures/ Standard Instrument Arriv-
als (SID/STAR) and holding procedures.

The simulator was adapted to 

faithfully replicate the future DHMI sys-
tem with all the requisite ATC tools. Sim-
ulation exercises covered: STAR and tran-
sition changes during the approach; “RWY 
in use” change exercises; missed and 
break-out approaches with reintegration 
of flights; complex weather situations; 
intelligent speed-tuning and constraints 
configuration - all in a very high traffic 
demand environment.

Intensive and advanced human fac-
tors analyses were carried out and fed 

with objective and subjective, quantitative 
and qualitative data from 90 measured 
exercises.

The simulation took over eight weeks 
to run, between October 2017 and January 
2018. A total of 11 different scenarios with 
four airspace designs have been assessed, 
with the involvement of over 300 DHMI 
air traffic controllers. ▪

of Civil Aviation at the Spanish Ministry 
of Public Works and Transport, and Pres-
ident of the Spanish Aviation Safety State 
Agency (AESA). He is also a member of 
the Board of Directors of ENAIRE (Span-
ish Air Navigation Service Provider), 
SENASA (Services and Studies for Air 
Navigation and Aeronautical Safety) and 
INTA (National Institute of Aerospace 
Technology).

Throughout his professional career, 
he has been involved in many interna-
tional projects, contributing to the work 
of EUROCONTROL, the European Union, 
ECAC and ICAO. At present, he is a Mem-
ber of the ECAC Coordinating Committee 
and Focal Point for Remotely Piloted Air-
craft Systems (RPAS) at ECAC.

Mr Medina will be working alongside 
the four Vice-Presidents of the Provisional 
Council. At PC/48 Mr Franz Nirschl (Aus-
tria) and Ms Mirjana Cizmarov (Serbia) 
were re-elected as Vice-Presidents, and 
take their places again alongside Mr Alojz 
Krapež (Slovenia) and Mr Stephen Hand 
(UK), whose mandates continue. ▪

From left-front to right-back - Timur Alp BAYRAK  (Head of İstanbul Atatürk Airport), 
Mustafa KILIÇ (Head of Air Navigation Department, State Airport Authority, Turkey), 

Philippe DEBELS (Airspace Simulations, EUROCONTROL), Kevin HARVEY, Fulya Hülya 
ÖNCE (Chief Flight Dispatcher/ATM Supervisor Turkish Airline), Ayhan ÖZTEKIN (HQ 
Air Traffic Manager), Razvan BUCUROIU (Network Strategy, EUROCONTROL), Bernd 
LORENZ (Human Factors, EUROCONTROL), Sükrü TARHAN (Head of Turkish ATC 
Center), Erkan AKÇAY  (Cpt. A320/Flight Operations Capacity & Efficiency Manager), 

Michel GEISSEL (Airspace Simulations, EUROCONTROL).
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1 Source: EUROCONTROL Statfor  *includes "Non Classified" and "Military"

Flight share by market segment
Total number of flights in 20171 (rounded) 

(% growth on 2016 expressed in average daily terms)

Charter 
376,000 (3.5%)

All-cargo 
339,000 (3.2%)

Business aviation 
722,000 (6.8%)

Other* 
401,000 (3.8%)

European traffic in 2017 was a record year several times 
over: highest ever annual number of instrument flight 
rules (IFR) movements controlled with 10.6 million 

flights, most flights ever controlled on one day (35,937 flights 
controlled on the 30/06/2017), highest summer months ever 
in July, August and September, first year of across-the-board 
growth since 2007 with low-cost, traditional scheduled, leisure 
charter, business aviation, all-cargo all growing; record-break-
ing load factors, with 83.9% of seats filled—the highest among 
the regions according to IATA (2017). The latter also reported 
that Europe remained the second largest market in RPK (Reve-
nue Passengers Kilometres) with 26.5% share of world RPKs after 
Asia-Pacific (33.7%).  

Driving this growth were stronger economies in Europe, with 
the recovery in Russia a particular force. Fuel prices were higher 
than 2016, but still well below the peaks of 2011-2014. Even if 
ticket prices were higher, according to Eurostat, consumer con-
fidence seems to be sufficient at the moment for passengers to 
brush these off. 

As a result, IFR traffic has been definitely boosted by the 

dynamism of the low-cost airlines, and States like Spain (and the 
Canaries), UK, Portugal (and the Azores) and Germany largely 
benefited from this. Interestingly, low-cost came increasingly to 
the North Atlantic. If the share of long-haul low-cost still remains 
small (5%), 30% of the new flights from and to the North Atlantic 
are low-cost.

Last but not least, the record numbers were also helped by 
fewer cancellations and strike days in 2017 than in previous 
years.

2018 has started gently, with growth weakened by the fail-
ures of airBerlin and Monarch, and the winter cuts of Ryanair, 
but we are expecting more solid growth from Easter onwards. 
Downside risks include Brexit uncertainties, and the possibility 
of further airline restructuring. On the upside, some recovery of 
flows to Egypt is possible, which would further lift traffic volumes 
in the Eastern Mediterranean.

Traditional scheduled 
5,526,000 (52.1%) 3.0%

Low-cost 
3,240,000 (30.6%) 5.8%

6.2%

9.2%

8.1%

-0.8%

DATA

10,604,000
Total flights in ECAC

% growth on  
2016 in average 

daily terms 4.3%



Data

Top airports 
per market 
segment1

Total Arrivals & Departures in 2017
(percentage growth on 2016*)

2 Helicopter fl ights were removed for this ranking and out of area airports only include European fl ights

1 -0.2%London Heathrow  454,000

2 Frankfurt 414,000 2.0%

3 Paris CDG 375,000 0.4%

4 Istanbul Ataturk 374,000 -0.8%

5 Amsterdam 353,000 3.3%

Traditional scheduled

1 1.8%Paris Le Bourget  49,000

2 Nice 34,000 7.0%

3 Geneva 33,000 3.8%

4 London Luton 28,000 2.3%

5 Farnborough 24,000 6.8%

Business aviation

1 9.0%Leipzig Halle  41,000 

2 Paris CDG 32,000 1.2%

3 Cologne Bonn 29,000 2.3%

4 Liege 25,000 2.8%

5 East Midlands 24,000 6.6%

All-cargo

1 92.3%Antalya  46,000

2 Tel-Aviv 13,000 28.7%

3 Moscow Domodedovo 12,800 40.1%

4 Kyiv Boryspil 12,600 43.2%

5 Iraklion Nikos Kazantzakis 11,800 21%

Charter2

1 6.9%Barcelona 215,000

2 London Gatwick 204,000 2.2%

3 London Stansted 157,000 5.1%

4 Dusseldorf 137,000 0.3%

5 Palma de Mallorca 133,000 8.6%

Low-cost

*percentage expressed in average daily terms
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3 Source: EUROCONTROL Statfor

1 Amsterdam 508,000 3.9%

2 Paris CDG 483,000 1.0%

3 London Heathrow 476,000 0.5%

4 Frankfurt 476,000 3.0%

5 Istanbul Ataturk 451,000 -0.6%

6 Munich 402,000 2.9%

7 Madrid Barajas  388,000 2.8%

8 Barcelona  323,000 5.4%

9 Rome Fiumicino  297,000 -5.0%

10 London Gatwick  286,000 2.4%

TOTAL NUMBER 
OF FLIGHTS IN 2017 

(ROUNDED)

% GROWTH 
ON 2016

Busiest 10 
airports3

Total Arrivals 
& Departures in 2017
(percentage growth on 2016*)

*percentage expressed in average daily terms
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“Success will be measured by 
stakeholder involvement and support” 

Skyway: What are your fi rst priority challenges? 

My fi rst challenge is to defi ne very clearly EUROCON-
TROL’s role. Since EUROCONTROL was formed in 
1960, the industry has signifi cantly evolved and the 

organisation now has to establish its place among Europe’s air 
traffi  c management (ATM) and wider aviation institutions. This 
means developing more positive relationships with the European 
Commission and all its bodies, the newly commercialised air nav-
igation service providers (ANSPs), the A4E Airlines for Europe 
association, the International Air Transport Association (IATA) 
and the States. 

EUROCONTROL is a pan-European, intergovernmental body 
with a membership wider than the European Union. Therefore, 
it does not fi t into any kind of formal European institutional 
arrangement and as the Commission is increasing its compe-
tence in ATM aff airs, this can lead to areas of friction. So my 
number one priority is to defi ne clearly what we do and to work 
in a cooperative way with the EU institutions and non-European 
States.

Another key challenge is the pace of change. In Europe we 
face a signifi cant capacity constraint. In the early 2000s, we 
experienced a capacity crunch which the recession rescued us 
from. Now that steady growth in air traffi  c demand has returned, 
it has become a signifi cant issue for ANSPs and EUROCONTROL 
in its role as Network Manager (NM).

In the background to this ticking time bomb is the Network 
Manager re-nomination. NM is a signifi cant player in the Euro-
pean aviation environment and will need a proper level of capital 
investment to provide it with the technologies required to cope 
with future demand. We need to look beyond Europe, to connect 
the Network Manager to traffi  c fl ows from Asia, the Gulf area and 
across the Atlantic. All of these areas are signifi cantly impacting 
European air traffi  c and we have got to get a much broader and 
more integrated fl ow management system in place to deal with 
these.

Those are the broad challenges. Then we have the technolog-
ical challenges and one of the largest of these is the integration of 
drones and unmanned vehicles into our airspace. Another issue 
is cyber security – throughout Europe we are seeing global satel-
lite navigation systems (GNSS) and internet protocol (IP) systems 
being introduced which are open-source and vulnerable. I would 
like to see EUROCONTROL become more involved in making sure 
that the network is protected. This will not mean confl icting with 
what ANSPs are doing – it’s not our job to compete with ANSPs.  
Our role is pan-European, joining all the dots in the network and 
I think ANSPs recognise that a network function is required.

The Agency itself has had to change over the last few years. 
The Single European Sky ATM Research (SESAR) project has 
been a major change and we have allocated signifi cant resources 
to the programme. I am committed to working very closely with 
the SESAR Joint Undertaking (SJU), in a productive way, and to 
seeing the outputs being deployed. I want EUROCONTROL to add 
value as we move to deployment.

The new work that is being done by the SJU in the fi eld of 
large-scale projects is very good and when you see the demon-
strators in action there is hope for the future. I will therefore 
commit more resources to SESAR, supporting the SJU and work-
ing very closely with the Deployment Manager (DM). I want to 
see our relationship with the DM improve considerably. EURO-
CONTROL doesn’t have a formal role in this area, but we do have 
a mass of technical expertise and one of our core functions is the 
Network Manager, an area rich in expertise.

Another challenge is that of RP3 (Reporting Period Three). 
RP3 is moving everybody in Europe to a new phase, including 
EUROCONTROL. So we will be looking at achieving productivity 
improvements and making sure that what we do is effi  cient and 
only what is required. 

I want to target the resources to make them more productive 
and focused on what our stakeholders want – which is basically 
aiming entirely at network functions, at supporting IATA, A4E, 
Airports Council International (ACI), supporting the SJU, sup-
porting the DM and so on.

Eamonn Brennan is the new Director 
General of EUROCONTROL

INSIGHT
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Skyway: But how can you measure the performance 
of an organisation as diverse as EUROCONTROL?

TO ME IT’S ABOUT stakeholder support. Is EUROCONTROL 
seen as a valuable organisation by the States, the airlines, the 
airports, ANSPs and regulators? If EUROCONTROL didn’t exist 
would have they to invent it?

I will gauge the success of my mandate by whether or not I 
can get the stakeholders more involved in the Agency, valuing it, 
talking positively about it and, most important of all, saying that 
they are getting value for money from it.

Perhaps one aspect of the Agency’s work which is not well 
understood is its role in working with national governments and 
the military. As an inter-governmental Agency, EUROCONTROL 
has a unique role in developing civil and military cooperative 
programmes which no other organisation can. 

EUROCONTROL is one of Europe’s hidden gems. We have 
both military and State stakeholders and we can put everything 
together, joining all parts of the jigsaw. 

Do you see any role for the commercialisation 
of EUROCONTROL activities?

THIS IS A TRICKY one because it is linked to institutional 
changes that might happen over the next fi ve years, so I can’t say 
“no”. One of the biggest challenges we face is streamlining the 
governance of EUROCONTROL. We have 41 Member States, air-
lines, social partners, airports – among others – all involved in 
the operation of the Agency and we have to ask ourselves whether 
the current system of governance is the most eff ective. We have 
just published a report called “The Committee of Alternates” 
which does provide a platform for streamlining the way the 
Agency is organised. I would like to involve more stakeholders 
in this, but within a tighter focus so we can actually get results.

The issue of commercialisation and EUROCONTROL poten-
tially brings the Agency into confl ict with one of its key stake-
holders – ANSPs. When I was CEO of an ANSP I didn’t want to see 
EUROCONTROL involved in my activities so we have to be very 
clear about what our role really is. To me, it’s a pan-European role 
which also means looking at how EUROCONTROL can add value 
to the network. I’ll be pushing this agenda very, very hard.  
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What will EUROCONTROL be doing in fi ve years’ time that it’s not doing now?

THE ANSWER IS “A great deal more” because technology is 
moving on. And there will be things we won’t be doing in fi ve 
years’ time that we are doing now.

I would like to see us more involved in activities that are best 
managed at a European level, to avoid duplication.

I’m hoping we won’t be doing as much administration and 

reporting but a lot more of the practical stuff  – cyber, drone inte-
gration, network fl ow management, global inter-regional traffi  c 
fl ow coordination – things that are really needed. And looking at 
projects from the SESAR perspective that are best implemented 
on a European-wide basis, such as the new Pan-European Net-
work Services (PENS).

What is the future of the Centralised Services programme?

CENTRALISED SERVICES HAVE HAD two runs at the Provi-
sional Council and have not gone through. A lot of these services 
are needed but we will be looking at them through the perspec-
tive of the Network Manager and dealing with them through the 

NM Board. When NM needs them then we will go ahead with 
them through the Board; if NM doesn’t need them, we’ll drop 
them.

NM is becoming a key defi ning point for EUROCONTROL. It has a clear function. 
But what about the other Agency activities which are less clear to quantify?

EUROCONTROL IS A FOUNDING member of the SESAR Joint 
Undertaking and contributes signifi cantly to the research, devel-
opment and validation activities of SESAR. We work closely with 
the European Commission and with industry partners to ensure 
that European ATM will be able to meet future challenges and 
performance targets. 

The Central Route Charges Offi  ce has been very successful – 
we have a 99.7% collection rate and it provides a wider dimension 
as to how charging can be done. This effi  cient and cost-eff ective 
service is also appreciated by airspace users. 

Our Maastricht Upper Area Control Centre is one of the most 

effi  cient ANSPs in Europe. It is unique in being truly transna-
tional, handling over 1.7 million fl ights annually in the busy and 
complex upper airspace of Belgium, Luxembourg, the Nether-
lands and northern Germany.

However, the landscape is evolving. We are not an ATM regu-
lator anymore – that is EASA’s function – but we still need to work 
with the non-EU States to bring about a more sensible regulatory 
programme for them, identifying areas where we can help with 
integration into the European network. Turkey is a very good 
example of this: Istanbul will be a major new European hub with 
multiple runways.
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How do you see EUROCONTROL’s role on the global stage – its relationships with 
ICAO, the Federal Aviation Administration and the Gulf States – developing?

FROM A EUROPEAN POINT of view, our relationship with the 
FAA is vital to make sure that SESAR and NextGen stay aligned 
and we don’t keep reinventing diff erent wheels on diff erent sides 
of the Atlantic. EUROCONTROL is the logical organisation to do 
this along with the EU, because our membership is wider than 
that of the EU. 

From a global perspective, we are a natural partner for ICAO 
and the EU. We contribute to the work of ICAO by, for example, 
helping to make sure that European and global Air Navigation 
Plans are fully aligned. We also provide technical specifi cations 
and guidelines for the ATM network and for the implementation 
of global and European ATM standardisation strategies.

The big challenge is to make sure that we deliver on SESAR, 

on issues such as interoperability, in areas such as data-link. 
We’ve had a couple of failures on developing data-link format 
agreements and that mandate hasn’t worked that well, so we 
need to ensure that the interoperability agreement is completely 
clear and all the partners sign up and implement it. Otherwise it 
could impact the whole SESAR programme. 

One thing that we could do better in EUROCONTROL is lever-
age the performance data we have. The amount of data we collect 
in terms of fl ights, traffi  c patterns and airport delays as well as 
data on ATM performance is extremely valuable and we tend not 
to use it in all the ways we could. In an age of digitisation and big 
data, we should be using this data more to the benefi t of airports 
and other stakeholders. 

Can you give some further examples of how data dissemination 
can improve stakeholder relations?

ONE WOULD BE THE Carbon Off setting and Reduction Scheme 
for International Aviation (CORSIA) programme. How can air-
lines quantify their emissions within the airspace of a particu-
lar country? A logical place for them to fi nd this information 
would be to work with the Network Manager because here we 
log all this data. I will be advocating that EUROCONTROL, as an 
independent, neutral body, should assume this responsibility at 

a very marginal cost.
Another good example is supplying data to airports in terms 

of performance comparisons. I will be looking at producing 
short, monthly snapshots of performance, asking airports to 
work with NM on supplying NM with data which can then be 
used for decision-making. 

What can EUROCONTROL do to help 
reduce ATM charges and costs?

SESAR HAS RECENTLY BEEN given a mandate by the Euro-
pean Commission to conduct an airspace review for Europe. This 
is a political hot potato. But I think we need to implement a couple 
of easy fi xes now. Free-route airspace is an obvious one. EURO-
CONTROL can help implement free-route airspace operations 
with dynamic air traffi  c fl ow management to enable airlines to 
plan the most effi  cient routes. There is always going to be the 
complication of diff erent charging regimes and that’s not going 
to be overcome easily. And I know that it can take airlines three 
or four years to understand that a route structure has changed.
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How will the relationship between ANSPs 
and EUROCONTROL change?

THE RELATIONSHIP BETWEEN ANSPS and EUROCONTROL has 
been fraught with diffi  culty because we tread on each other’s toes. 
When the Agency was originally founded, ANSPs were government 
institutions, part of the State, so there was no divergence. But ANSPs 
have changed. They have either become commercialised or they 
have become removed from the state and functionally separated 
from the regulator. They are becoming businesses. All the money 
in the ATM industry now resides with the ANSPs. They are increas-
ingly commercial: they are selling services, technology and train-
ing – all of the areas that EUROCONTROL used to manage because 
no-one else wanted to. So EUROCONTROL has retreated from all 
these areas.

What I want to do now is to build a positive relationship with the 
ANSPs on the basis of defi ning who does what. 

Free-route airspace is the answer to many of these issues and 
EUROCONTROL has a role to play here, again on a network-wide 
basis, while ANSPs will maybe provide free-route services on a func-
tional airspace bloc (FAB) or national basis. It’s all about who does 
what and I want to be very clear, open and transparent with them. 

EUROCONTROL is a state organisation with diff erent stakehold-
ers and this often puts us in a situation of potential confl ict between 
the various stakeholders. So I’ll try to balance all these interests. I 
come from an ANSP/regulator background, I know what is required 
and I will try to help deliver it. It’s not going to be easy but I will work 
hard to improve our relationship with ANSPs as they are fundamen-
tal stakeholders – they provide the services. 

The FAB situation hasn’t worked as eff ectively as it should have. 
I’m not as negative about FABs as many people because I think FABs 
force people who wouldn’t normally talk to each other to start talk-
ing together. That’s a fairly important fi rst step. And we have FABs 
that have produced some very useful projects. But they’ve not been 
the revolution we had once thought.

I think the best model for European ATM cooperation is indus-
trial partnerships, such as iTech, COOPANS, Cofl ight and Borealis. 
I believe the key is if you invest money in a project it tends to pro-
duce a more focused approach than a talking shop will. I think the 
way forward for the EU is to incentivise more cooperation and more 
unbundling. We have seen some of this unbundling with commu-
nications, navigation and surveillance equipment (CNS). I don’t 
think FABs will disappear but I think that the criteria on which they 
develop are going to have to change to refl ect traffi  c patterns, etc. 
I don’t think States/ANSPs will be prepared to give control of their 
airspace to their neighbours so we need to look at something where 
they can work together. 

EUROCONTROL’s contribution to helping ANSPs with perfor-
mance is basically about improving network performance. It’s that 
simple.  Network Manager has done a lot of work in terms of improv-
ing routes, structures and airspace redesign, so the new airspace 
review study of the European Commission will provide an opportu-
nity – if everybody looks at it positively – to do some very good things 
about the basic structures of airspace.                        ▪
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operations. And how should the current ATM opera-
tional regime evolve to support U-Space? How should 
Europe develop its own UAS traffic management (UTM) 
system?

“The key challenge for drone operators is to estab-
lish trust with the manned aviation stakeholders – tra-
ditional airspace users, air navigation service providers 
(ANSPs), pilots, controllers and airports – who are often 
still in resistance mode when it comes to sharing air-
space,” said Philippe Merlo, EUROCONTROL’s Director 
of ATM. “EUROCONTROL can help with this. Although 
UTM is not the same as ATM, the objectives are very simi-
lar and, with our ATM expertise, we can help develop the 
appropriate safety cases for drone operators.”

Mike Lissone, UAS ATM Integration Manager for 
EUROCONTROL, provides policy support to the European 
Commission on RPAS integration issues and also plays a 
key role in bridging the worlds of manned aviation, mil-
itary RPAS operators and new commercial drones. He is 
Vice-Chair of the International Civil Aviation Organiza-
tion (ICAO) RPAS Panel (RPASP) and is Secretary General 
for the Joint Authorities for Rulemaking on Unmanned 
Systems (JARUS), a group which develops recommenda-
tions for harmonised regulations on behalf of over 50 
national aviation authorities around the world.

“I think the biggest struggle is to create a common, 

The Agency is Europe’s largest centre of ATM expertise 
and is playing a pivotal role in supporting the establishment 

of safe and cost-effective unmanned aviation services.

EUROCONTROL 
SITS AT THE HEART 
OF REGUL ATORY, 
RESEARCH AND 

OPERATIONAL DRONE 
INTEGRATION WORK

There are many, many challenges to developing 
an air traffic management (ATM) system which 
can handle low-level urban drone operations, 

high-flying military remotely piloted aircraft systems 
(RPAS) and the traditional mix of airline, military, busi-
ness and private aircraft. 

Following a request from the European Commission, 
the Single European Sky ATM Research Joint Undertak-
ing (SJU) developed a blueprint and a roadmap to make 
drone use in low-level airspace safe, secure and envi-
ronmentally friendly. The resulting U-Space concept 
was born (see table) and is being developed in parallel to 
long-standing work to integrate mainly military RPAS 
into civil airspace. U-Space is a simple concept based on 
three principles: U-Space should be safe (safety at low 
altitude levels will be just as good as that for traditional 
manned aviation), automated (the system will provide 
information for highly automated or autonomous drones 
to fly safely and avoid obstacles or collisions) and ready 
for operations by 2019 – at least for the basic services like 
registration, e-identification and geo-fencing.

The idea is to develop a traffic management system 
for unmanned aviation systems (UAS) with functions 
quite similar to those already existing for manned 
aviation air traffic management, but with infrastruc-
tures and services adapted to the specificities of drone 
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level playing field where everybody understands exactly 
what we are trying to achieve and speaks the same lan-
guage,” says Mike Lissone. “In manned aviation when 
you talk about an ILS, everybody knows exactly what 
you mean. The moment we dive into the lower airspace 
and drones, we suddenly find there are a lot of miscon-
ceptions and wishful thinking.”

This is because UTM does not yet really exist. There 
are blueprints, concept documents and even technol-
ogies, but no-one yet knows how technically and insti-
tutionally they are all going to work together – who will 
be responsible for what, in other words. “We have to be 
sure that when integrating  the smaller drones at the 
lower airspace levels they won’t negatively impact the 
manned – and in future unmanned – civil aviation side,” 
says Lissone.

The challenge facing EUROCONTROL is made both 
harder and easier by being based in Europe. It is harder 
because of the number of regulatory, certification and 
policy bodies involved in the process at national and 
regional levels – but easier because of the number of UTM 
system providers based in the continent and available for 
demonstrator and technical inputs.

On the operational side, EUROCONTROL has been 
a pivotal player for many years in developing European 
and global concepts and providing support to regulations 

for integrating manned and unmanned air vehicles. 
It has been deeply involved in the UAS study group 
within ICAO – now called the RPASP – creating the 
essential building blocks of an ATM system capable of 
managing unmanned systems. Mike Lissone and col-
leagues helped develop ICAO Circular 328, Unmanned 
Aircraft Systems (UAS), back in 2011 which informed 
States of the emerging ICAO perspective on the inte-
gration of UAS into non-segregated airspace and 
at aerodromes. The Agency is on its fifth version of 
its concept of operations for UAS ATM integration, 
which aims to create a level playing field in explain-
ing how from an ATM perspective, UAS will be able 
to become integrated within the current airspace 
environment. 

EUROCONTROL is preparing itself to play more 
active roles in European drone integration work. “We 
have access to facilities here, such as the European 
Aeronautical Database, which can play an important 
part in helping to establish safe drone operations,” 
says Philippe Merlo. “We can help with trajectory 
bookings via the Network Manager (NM). We can pro-
vide added-value services in developing safety cases 
as we have simulation tools that can be easily adapted 
to assess the safety of drone operations at very low 
level – we are already running safety assessments for 
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“We have access to facilities 
here, such as the European 

Aeronautical Database, which can 
play an important part in helping 

to establish safe drone operations.”

Philippe Merlo 
Director ATM at EUROCONTROL

general aviation in non-controlled, low level airspace.”
“We could also play an important role in federating 

research and development, along with industrialisation 
efforts, to support a European drone programme. EURO-
CONTROL has demonstrated its ability to manage highly 
complex programmes of this type. At the moment UTM 
is at the research and development phase but we need to 
make sure there is a common European UTM develop-
ment programme created to avoid fragmented and diver-
gent national solutions.”

EUROCONTROL has also pioneered the advanced 
flexible use of airspace concept, supporting civil and 
military aircraft to share the same airspace, and is 
working with ICAO on developing UAS standards and 
recommended practices (SARPs) for UAS operations. 
“One of our main stakeholders is the military,” says 
Philippe Merlo, “and we have to remind our stakeholders 
that military aircraft operators share the same airspace 
as they do. And while military unmanned air systems 
tend to be more capable than commercial drones flying 
at very low level, the safety cases we have developed for 
military drone operators could also benefit small drone 
activities.”

EUROCONTROL is also playing a key role in working 
with EUROCAE on three working groups looking into 
developing the first U-Space UTM standards. The Agency 
sits at the very heart of developing and harmonising 
industry standards and procedures. “EUROCONTROL’s 
Civil-Military ATM Coordination (CMAC) Division is also 
working with NATO and the European Defence Agency 
on overcoming integration obstacles which are exactly 
the same for the military as they are for the civil side,” 
says Mike Lissone. “The main aspect that needs to be 
addressed is the detect-and-avoid part – we need to get 
the right drone manufacturers involved because that 
part of the industry is growing very quickly and we need 
to be sure that we have these things in place,” he says. 
“Luckily we have some very good European companies 
like Unifly, Altitude Angel and many others, which allow 
us to build demonstrators to see what is actually possible. 
I know 2019 is a very tight deadline for the first U-Space 
services but I think we can make it if everyone works 
together.”

In the world of manned aviation it takes about seven 
years to identify, develop, draft and then implement new 
regulations – but that is a timescale that simply will not 
work in the commercial drone world. There are many 
existing tools and procedures already developed by 
national European ANSPs and aviation administrations, 
which Mike Lissone believes can provide some important 
technology and procedural blueprints for the speedy 
adoption of the generation of UTM services.

The Irish Aviation Authority (IAA), for example, has 
adapted its ASSET© cloud-based Aeronautical Infor-
mation Management (AIM) application, which allows 
operators to securely input data via the web and ensures 
complete data traceability back to the originator, to UAS 
operations. Operators register and as long as it is not in 
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Timescale UTM services RPAS integration

2019 plus U1 UTM Foundation services
• e registration
• e identification
• geo-fencing

RPAS 1 – IFR in  
classes A-C

2022 plus U2 UTM Initial services
• flight planning
• flight approval
• tracking
• airspace dynamic information
• procedural interface with ATC

RPAS 2 – IFR in  
classes A-G

2027 plus U3 UTM Advanced/enhanced 
services
• capacity management
• assistance for conflict detection

2030 plus RPAS 3 – IFR and  
VFR in classes A-G

2035 plus U4 UTM Full services
• additional new services and 

integrated interfaces with  
manned aviation

“In manned aviation when you 
talk about an ILS, everybody 

knows exactly what you mean. 
The moment we dive into the 

lower airspace and drones  
we suddenly find there are  

a lot of misconceptions and 
wishful thinking.”

Mike Lissone 
UAS ATM Integration Manager 

at EUROCONTROL

a controlled area, approval is given and this is shared 
with all users.  Switzerland has hosted one of the first 
live demonstration of U-space capabilities in Europe, 
demonstrating geo-fencing and airspace awareness. 
France has developed a Conseil pour les Drones Civils 
which has brought together all stakeholders – the 
police, the military, investors, drone operators to 
focus on researching and moving into real line-of-
sight operations.

“What we really want to do is help States under-
take real airspace assessments,” says Mike Lissone. 
“And that means not just looking at controlled zones 
where you don’t want drones to fly, but identify the 
places where they can and are able to fly. You simply 
need to know how to develop a communications, nav-
igation, surveillance (CNS) infrastructure in support 
of drone operations, an ATM/CNS for drone opera-
tions, in other words.”

Considerable technical challenges remain. Drone 
operators can measure the height of their drones in 
three different ways. There are no flight rules, no 
visual-line-of-sight and beyond visual-line-of sight 
rules. There are areas of airspace where civil and mil-
itary radars can interfere with the communications 
link between pilot and drone. Solar panels create 
areas of interference. 4.5G telecommunications ser-
vices – used by some UTM developers as the back-
bone communication network – might have a latency 
issue where a message can take up to six seconds to be 
received; there are issues of integrity, security, availa-
bility and continuity.

“But let’s stay focused on 2018 to provide an over-
view, make the connections, identify where the over-
laps and the gaps are and find a way to move forward,” 
says Mike Lissone. “I think we’re uniquely placed to 
do that, being actively involved in the regulatory side, 
research and development and operations. Because 
we have quite a lot of Member States involved we have 
to take a centralised position; this is the only way to 
do it because otherwise there’s going to be too many 
demonstrations, too many views and then it’s going 

to be quite difficult to push in one direction. 
We need to have a vision about where we want 
to go with UTM in the long term – out to 2040 
or 2050,” says Mike Lissone. “When you have 
that marker set then I think the development 
will be much more focused; at the moment it 
looks like a bomb burst with developments 
left, right and centre. I think the radio fre-
quency spectrum is the part where there will 
be some question marks – will it be available 
or not? Operating on Wi-Fi signals is okay for 
now but when it gets really busy, there simply 
might not be enough band width.”

“There is a very strong role for EUROCON-
TROL,” says Philippe Merlo, “as the largest 
centre of ATM expertise in Europe. We can 
play a key role in supporting the formation  
of a UTM integration team in Europe as has 
been developed in the United States, where 
you have a team of more than 60 people 
addressing the key integration issues. That 
doesn’t exist yet in Europe but, working 
through the SJU, such a team could be very 
important in making sure we keep the drone 
integration effort here on track.” ▪ 
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Remotely piloted aircraft systems (RPAS) will one day be able to 
operate in controlled airspace alongside piloted aircraft – but it will 
take many hours of complex simulation exercises to ensure that when 
this happens there will be no loss of safety or airspace capacity

If an RPAS is inserted into unsegregated operations in air-
space at a similar level to other aircraft, this often causes an 
immediate problem for controllers. Some RPAS will fly sig-

nificantly slower than conventional airliners and there may be a 
latency in communication between the operator on the ground 
and the platform in the air – with the possibility of a data-link loss 
– and the RPAS may be impacted by weather issues such as strong 

winds, often far more significantly than other airspace users. If 
there is a very strong headwind some RPAS more or less come to 
a complete stop.

Over the last few months EUROCONTROL has been working 
on a series of RPAS simulations as part of the SESAR 2020 pro-
gramme to look at exactly these issues of operations and inte-
gration. Two years ago the Agency invested in new software in 

Drone airspace simulations 
reveal complexities of integration 
in unsegregated operations
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anticipation of a demand for such work. There was nowhere in 
Europe to simulate in detail the performance of these aircraft, so 
the Agency made an investment decision to develop the software, 
even before a detailed work programme had been decided.

Kevin Harvey is Leader of Real-Time Simulations at the 
EUROCONTROL Brétigny Experimental Centre outside Paris. 
“In the past, when other agencies had wanted to look at simu-
lating RPAS into controlled airspace they would take a platform 
like a Cessna 172 and estimate that an RPAS would have a similar 
performance to a general aviation aircraft,” says Kevin Harvey. 
“But we realised that, long-term, this was not going to be good 
enough. So we began to gather data on RPAS performance and 
we’ve now developed four types of RPAS models, capable of flying 
at different levels and with different performance, such as Global 
Hawk, Reaper and two generic models. These are now contained 
within our aircraft performance base-of-aircraft-data (BADA ) 
database, available to anybody who is planning airspace simu-
lation research.”

The SESAR 2020 RPAS simulations began in October 2017, 
under the umbrella of PJ10.05 (IFR RPAS Integration), and it rap-
idly became clear that inserting RPAS into controlled airspace 
in unsegregated operations would be a highly complex task. The 
real-time simulation work has focused on adding RPAS to con-
trolled airspace traffic patterns – mainly military types equipped 
with transponders and communications systems which would 
be required of any aircraft flying in this environment. But the 
simulations have also looked to the future and have envisaged 
a possible new generation of civil cargo-carrying UASs which 
companies such as UPS are considering for night-time deliveries 
of bulk packages to regional distribution centres.

The first exercises have involved simulating a multinational 
airspace environment (Italian and Maltese airspace in this case) 
with realistic traffic flows, inserting RPAS into the traffic mix 
and then capturing and detailing what the controllers need both 
procedurally and in terms of system support to allow a seamless 
integration of RPAS into their normal traffic. According to Kevin 
Harvey the impact has been profound.

“We’ve been looking at a number of issues – the effect that 
communicating with and managing RPAS has on controller work 
and workload and the way that RPAS and conventional aircraft 
are managed together,” he says.

The simulations have researched speed and performance 
issues related to RPAS and how these performance issues are 
handled when mixed with “conventional” traffic. Another area 
of interest has been how these RPAS performances are, in turn, 
affected by very strong winds. Then there is the significant issue 
of latency of communications – a delay in the communications 
between the controller, the RPAS pilot and the drone. Here, 
although not yet complete, the simulations have started to show 
the impact that different communication delays have on the way 
the controllers manage all of their traffic, not just the RPAS. It 
has been seen during the simulations that the controllers tended 
to prioritise their tasks somewhat differently, depending on the 
amount of RPAS they were handling at the time.

The simulations have also started to look at how RPAS con-
tingency measures (what the RPAS would do if/when it had a 
significant link failure problem) will fit in with rules that apply 
to conventional traffic. This work will continue in the next two 
sessions.

Throughout all of the simulations researchers have also been 
looking at the human-machine interface (HMI) aspects and what 

sort of display and other functions the controller will require to 
seamlessly manage RPAS traffic. EUROCONTROL researchers 
have developed an HMI indicator for the simulation platform to 
clearly indicate to the controller when they are dealing with an 
RPAS, and to provide a visual reminder to them of the potential 
issues that might be associated with that. HMI indicators will 
also show whether the RPAS is equipped with avionics to allow 
for reduced vertical separation minima (RVSM) operations; if not, 
controllers will have to apply a wide margin of separation.  

But the most complex problem facing EUROCONTROL’s sim-
ulator software developers has been the introduction of latency 
into radio message transmissions, with time lags of different 
lengths being introduced, depending on the type of RPAS and 
location of its remote pilot. These time lags affect how the trans-
missions are performed between the RPAS simulator pilot and 
the controller; they are intended to mimic current real-life expe-
riences of handling RPAS.

The results of the initial simulation exercises for PJ10.05 will 
be available later in the year. The next round of exercises were 
scheduled to start on 12 February 2018, and the fourth and last 
set are due for completion on 23 March 2018. 

The Brétigny research team want to be able to go further and 
to simulate RPAS operations at a lower level within the next few 
years, where RPAS are operating close to an airport.

“It really is a very, very fluid, fast-moving process,” says Kevin 
Harvey. “And of course at some stage we want to look at simu-
lating drone operations in very low-level operations. We want 
to look at a tower operation where there is a certain amount of 
drone activity in and around the tower and the controllers have 
to manage traditional traffic and drones at the same time. But the 
problem is getting the performance data for these smaller classes 
of RPAS. Most drone manufacturers are not keen on providing 
this information because it’s commercially sensitive. And it’s so 
fast-moving that even if we manage to get this data it won’t be 
long before it becomes redundant and the model will need to be 
replaced with one which performs slightly higher or faster.”

 “Everybody is very excited about drones, understandably, it’s 
moving on at a great pace. But people forget that we’re operating 
in a safety-critical system and that we need to assess the impact 
of these drones in the overall airspace and that’s something that 
we are only now starting to do.” ▪

“Everybody is very excited about 
drones, understandably, it’s moving 
on at a great pace. But people forget 

that we’re operating in a safety-critical 
system and that we need to assess the 

impact of these drones in the overall 
airspace and that’s something that we 

are only now starting to do.”

Kevin Harvey 
Leader of Real-Time Simulations 

at EUROCONTROL
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Holistic airspace risk 
assessment will be key 
to assuring UAS safety
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EUROCONTROL has developed a wide range of risk models 
for manned aviation which will be of vital importance to 
assessing safety risks in the world of unmanned aviation.

It is probably one of the toughest challenges facing 
aviation safety regulators in decades: how do you 
develop safety regulations for an entirely new 

type of aviation system the like of which the world 
has never been seen before? The challenge of writing 
airspace safety rules for unmanned air systems (UAS), 
or drones, is in fact a double challenge – managing 
drone operations in controlled airspace, where UAS 
need to be integrated with current airspace users – 
and developing a different but related set of rules for 
drone operation at very low levels where the number 
of other aircraft operations is limited.

Whatever rules emerge they will have to be based 
on careful risk assessments and the job of EUROCON-
TROL’s Bruno Rabiller, Safety Team Leader within 
the Research and Development/SESAR department 
at Bretigny, is to develop, with colleagues, a set of risk 
assessments which will help give regulators and ser-
vice providers a clear understanding of where, what 
and how new safety measures for managing drone 
operations should be applied. “U-Space” is the Euro-
pean Commission and SESAR Joint Undertaking (SJU) 
concept of a UAS traffic management system (UTM) 
for Europe (see “EUROCONTROL sits at the heart of 
regulatory, research and operational drone integra-
tion work” this issue) and Bruno Rabiller and his col-
leagues are undertaking the vital task of developing 
risk assessment for U-Space, addressing risks both in 
the air and on the ground.

“When it comes to UAS integration in controlled 
airspace our abiding principle is that the current level 
of safety in this airspace should not be impacted by 
drone operations,” says Bruno Rabiller. “Our safety 
assessment approach always addresses the issue of 
safety through three axes: operational safety in nor-
mal, abnormal and failure conditions.

“For normal conditions we need to know what 
new requirements will be necessary to guarantee the 
air traffic management (ATM) system is robust, tak-
ing into account performance across all categories of 
drones – including low-speed and low-climb perfor-
mance. For abnormal conditions, we should assess if 
external events could impact ATM performance, such 
as strong cross winds and other environmental events 
causing trajectory drift, interference or jamming of 
drone operations, events which would normally not 
impact other operations. Finally, drone failures and 
malfunctions need to be mitigated to satisfy safety 
standards in terms of system integrity, reliability and 
human-in-the-loop factors.”

These new risks will have to be quantified using 
current methodologies. Their impact on the current 
ATM system – controllers, radars and communica-
tions – will need to be assessed in a methodical way 
so the entire ATM system can be adapted to integrate 
these new air vehicles. This means that if a drone is 
subject to a cross wind and drifts towards a commer-
cial aircraft, the ATM system will be able to detect and 

“To give permission for drones to fly in controlled 
airspace, air navigation service providers will 

need to develop safety assessments to show that 
the safety level is acceptable in their airspace.”

Bruno Rabiller 
Safety Team Leader within the Research 

and Development/SESAR department 
at Bretigny, EUROCONTROL
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mitigate the problem. 
“To give permission for drones to fly in controlled airspace, 

air navigation service providers (ANSPs) will need to develop 
safety assessments to show that the safety level is acceptable 
in their airspace,” says Bruno Rabiller. “They will have to put in 
place mitigation and safety requirements to demonstrate to their 
national safety authorities that the level of safety can be main-
tained. This will mean new operational requirements, modifica-
tion of the safety management systems and possibly new train-
ing for controllers. The difficulty is to identify those new require-
ments and then implement them at technical and human levels.”

EUROCONTROL has developed a wide range of risk models 
for occurrences such as mid-air collisions, controlled flight into 
terrain and runway collisions; these can all be modified to the 
new UAS integration challenge within controlled airspace. It 
should be noted that currently no risk models are addressing the 
very low level (VLL) operational environment.

For the very low level – beneath 500 ft. – the safety challenge 
is even more complex.

“Currently we have no safety level defined for this airspace 
because aircraft operations are very limited at this altitude 
except for landings and take-offs,” says Bruno Rabiller. “So we 
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first need to identify an acceptable target level of safety 
which is not an easy task.”

The SJU Concept of Operation for EuRopean UTM 
Systems (CORUS) programme (http://www.sesarju.eu/
projects/corus) is gathering experts from across the 
industry to write a concept of operations for U-Space. 
CORUS, which is being led by EUROCONTROL, aims to 
address very low-level airspace and airspace around air-
ports, including developing target levels of safety.

“We are trying to tackle this issue in CORUS but 
it is a challenge,” says Bruno Rabiller. “And it is being 
made more complex by the fact that the Rules of the Air 
have yet not been developed for such an airspace. This 
is an essential safety prerequisite so it needs to be dealt 
with urgently. And we also need to adopt a risk-based 
approach to identifying the minimum set of require-
ments for low-level drone operations. In other words, 
safety requirements to be implemented need to be com-
mensurate with the level of risk and therefore will be 
very limited in a single UAS operation in a rural environ-
ment compared to  multiple UAS operations in a dense 
urban airspace or near an airport.”

The definition and deployment of U-Space services 
will be linked directly to the results of the safety assess-
ment; U-Space flight planning and tracking services 
will not be required, from a safety standpoint, in a sin-
gle operation in rural environments but will be abso-
lutely vital for multiple UAS urban operations. This is 
very different from the way the current ATM system 
is structured. It will mean having to identify multiple 
scenarios – from the rural, through the suburban to the 
city centre, analysing all the safety issues involved and 
determining what level of UTM support will be needed. 
It could mean having an entirely adaptable, flexible UTM 
system, where the U-Space manager deploys the manage-
ment system based on the safety risk within the opera-
tional environment integrating all the foreseen drone 
operations.

“What we are aiming for is a very flexible 
UTM service, configured around the UAS 

operations – which means that not only 
safety issues shall be considered, but 

also the cost-benefit issues as well. The 
objective is to have a system which is 

supported by a high level of digitalisation 
and automation, very flexible in its 

architecture and not over-demanding for 
relatively simple types of operations.”

The work will involve many different agencies before an 
entirely holistic solution can be found. The Joint Authorities for 
Rulemaking on Unmanned Systems (JARUS), a group of experts 
from over 50 National Aviation Authorities (NAAs) and regional 
aviation safety organisations, is working on developing risk 
assessments for aircraft operations. JARUS is focusing mainly 
on airworthiness considerations of a single platform operation, 
whereas the UTM risk assessment work is focusing on airspace 
integration considering multiple UAS operations at the same 
time.

“We need to identif y the means to integrate and  
concentrate all this risk assessment work into a full understand-
ing of the UTM environment,” says Bruno Rabiller. “What we are 
aiming for is a very flexible UTM service, configured around the 
UAS operations – which means that not only safety issues shall be 
considered, but also the cost-benefit issues as well. The objective  
is to have a system which is supported by a high level  
of digitalisation and automation, very flexible in its architecture 
and not over-demanding for relatively simple types of opera-
tions.”  ▪ 
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If Europe is to manage the expected traffic rises over 
the next 10 years without commensurate rises in 
delays and disruption there will have to be some 

major institutional, technical and procedural changes to 
the way traffic is managed in Europe. The medium-term 
forecasts for traffic growth suggest traffic will grow by 
approximately 3% a year over the next decade – which 
means by 2028 there could be up to 35% more aircraft in 
the sky and on airport runways than now. But with air-
ports and air navigation service providers (ANSPs) strug-
gling to cope with current levels of demand, especially 
the high levels of volatility in the system which lead to 
sudden surges and falls in demand, more capacity will 
have to be added in new ways if demands for a travel are 
to be met.

For Joe Sultana, Director of  Network Manager (NM) 
Directorate, the option of carrying on as before is no 
longer viable.

“We’ve seen that a number of ATC centres (ACCs) 
are now reaching their limits and to overcome these we 
will have to do something different,” he says. “We need 
a better airspace – an airspace structured to accom-
modate future traffic demand, which would require 
developing true cross-border airspace structures. Func-
tional airspace blocs (FABs) were an attempt to do this 
at a sub-regional level, but FABs have not been, despite 
the name, functional. And I think the Commission has 
realised this. If sector design is truly done cross-border, 
in accordance with the traffic flows, there is significant 
potential to get some important capacity increases in the 
areas where traffic is expected and to make provisions 
for the future.”

It is an issue which has haunted Europe’s ATM pro-
gramme managers for decades. And not just ATM man-
agers – the issue has a wider political and economic 
dimension. Last year the European Parliament asked 
the Commission and the Commission asked NM and 
the SESAR Joint Undertaking (SJU) to work together to 
identify the best possible airspace structure to handle 
European traffic, on a trans-national basis. The work 
will begin in 2018. But planning a re-drawing of air-
space sectors to reflect traffic loads rather than national 

FOCUS

Future traffic levels will 
drive reconfiguration of 
Network Manager and 
European airspace design
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collective agreements around these patterns. But this constrains 
the organisation when it needs to meet an unforeseen demand. 
So new types of workforce agreements will be needed. 

“There’s always a lag between the demand changing and the 
system coping with that,” says Joe Sultana. “Our task is to make 
the gap smaller – at the moment it can take two years for the sys-
tem to catch up. And that means increasing the number of con-
trollers available to manage sudden demand. Stopping controller 
recruitment for short-term cost considerations has meant that 
in some centres there’s now a lack of controllers; it will take two, 
three, four years to fill the gap.”

This, again, will mean a change to ANSP business models – it 
will mean tying in recruitment and training procedures to long-
term demand cycles, not short-term peaks and troughs. Without 
this, NM will face the constant challenge of having to divert traf-
fic from congested areas and creating unexpected demands in 
neighbouring States. A delay-ridden network will do nothing to 
help States reach their ATM performance targets. 

“We will take the initiative but everything we do has to be 
done in close cooperation with the ANSPs; it’s not something 
that we can impose,” says Sultana. “As an impartial Network 
Manager as a short term measure, we make balanced proposals 

boundaries will have consequences for national airspace man-
agers – it is an issue which Joe Sultana recognises will have to be 
managed in partnership with ANSPs and supported by the Euro-
pean and States’ regulatory authorities.

“First, of course, we have to prove the benefits of airspace 
optimisation from an operational perspective,” says Sultana. 
“Once everyone is convinced that this is necessary and required 
if we want to meet the capacity challenges in European airspace, 
then the ANSPs will need to look at adapting to provide their ser-
vices within these optimised sector configurations designed to 
best manage the traffic flows.” 

It will mean ANSPs will have to look at new business models 
to manage this very different airspace architecture, while adding 
new levels of flexibility to handle the peaks and troughs. The pro-
cess won’t take place overnight, but it will come. Forward-looking 
ANSPs will focus on the opportunities in this new airspace rede-
sign, the less agile will just see the impacts, believes Joe Sultana.

One area where increased flexibility will be vital is in dealing 
with the issue of volatility. The ATM system must be more capa-
ble of dealing with unexpected surges in demand and that also 
means looking at how ANSPs roster their workforce. Historically 
traffic patterns have been identified and ANSPs have built their 

which deliver the least delays to airspace users using the availa-
ble capacity in the network to spread the traffic in neighbouring 
ACCs.  It is a role we are mandated to perform and have the exper-
tise and tasks to take on.”

EUROCONTROL is expecting to be re-nominated to fulfil the 
NM role for the next 10 years, for reporting periods (RP) three and 
four. “We have dealt with most of the issues that the Commission 
felt needed improving,” says Sultana. “It will mean more auton-
omy for NM within the Agency. We will deliver our first NM Busi-
ness Plan, which will include a capital expenditure programme 
making the NM system ready to implement the technologies 
and concepts emerging from SESAR and the performance tar-
gets against which we will be assessed. Cost is always an issue 
for airspace users and clearly there will be cost-efficiency targets 
included.”

The network functions regulation, which outlines NM func-
tions and responsibilities, is currently being revised and NM 
expects to be given more tasks related to network monitoring, 
the European aeronautical information service database, along 
with more communication, navigation and surveillance (CNS) 
activities. “If the infrastructure is not working at an optimum 
level then the network doesn’t work,” says Joe Sultana. “If we have 
a problem with saturated frequencies then capacity immediately 
falls – but EUROCONTROL has the technical means to monitor 
this. And the Network Management Board has said in many 

“Once everyone is convinced that this is 
necessary and required if we want to meet 

the capacity challenges in European airspace, 
then the ANSPs will need to look at adapting 

to provide their services within these 
optimised sector configurations designed to 

best manage the traffic flows.”
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“Our task is to make the gap smaller – at 
the moment it can take two years for 
the system to catch up. And that means 
increasing the number of controllers 
available to manage sudden demand. 
Stopping controller recruitment for 
short-term cost reasons has meant that 
in some centres there’s now a lack of 
controllers; it will take two, three, four 
years to fi ll the gap.”

Joe Sultana is Director 
Network Manager at 
EUROCONTROL.

cases these services are tasks that can be considered as 
normal business of NM if we can have a convincing busi-
ness case.”

Another priority is a technical upgrade of NM 
systems.

“Just adding new capabilities to our current system 
is not effi  cient and increasingly not cost-eff ective” says 
Sultana. “We need a new technical base to ensure that 
all the technologies produced by the SESAR programme 
– such as system-wide information management (SWIM) 
protocols, 4D trajectory monitoring – can be enabled 

through our technical systems. It will require an entirely 
new architecture so we can improve links with all our 
stakeholders. We need to ensure we make the best use of 
all the options for acquiring fl ight tracking data, either 
from States or via automatic dependent surveillance 
– broadcast (ADS-B). We wouldn’t do this without the 
re-nomination or with a nomination period of just three 
to fi ve years; this evolution of our systems needs to have 
a return on the investment.”

Another key issue for NM is improving the data 
on flights coming into Europe from elsewhere in the 
world. This is a complex challenge because apart from 
the Federal Aviation Administration (FAA) there is no 
consolidated air traffi  c fl ow management information 
on a regional level. Data  on traffi  c coming from South 
America, the Middle East and Asia has to be retrieved on 
a country-by-country basis. The Agency is expanding its 
data exchange agreements with individual States and 
working with the International Civil Aviation Organi-
zation (ICAO) on expanding air traffi  c fl ow management 
(ATFM) concepts around the globe.

“This is an urgent issue,” says Joe Sultana. “The 
on-going problems in the Middle East significantly 
impact traffi  c coming at our interfaces. Suddenly we see 
traffi  c moving from one fl ow to another creating com-
plex situations at the interface with Turkey that we need 
to constantly address with our Turkish colleagues.” ▪
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come to Spain via our airways. We have 
a staff of 3,700 professionals, including 
controllers and engineers, who make all of 
this possible. 

What is the forecast evolution of 
air traffic in the coming years?

In 2018 we foresee a 5% growth in air 
traffic managed by ENAIRE. For the 2017-
2020 period, we expect an accumulated 
growth of over 16%. To meet this growth 
challenge - and the technical innovation 
and service delivery targets we have 
set ourselves - we have embarked on a 
programme of renewing and adapting 
our controller and technician workforce 
resources.

What new business 
opportunities are there for 
ENAIRE? 

In the near future we will go from 
managing several thousand aircraft 
each day to dealing with tens or even 
hundreds of thousands of drones - highly 
connected and automated airborne 
devices of different types, sizes and 
operations, with specific service needs. 
This will forever transform the world of 
aviation. Incorporating these drones into 
our airspace is one of the most significant 
technical challenges facing air navigation 
service providers. It represents a new 
paradigm and we're ready for it.

What technology and innovation 
investments are included in the 
2020 Flight Plan?

We are evolving our systems and services 
in line with the requirements of the Single 
European Sky and SESAR 2020, the 
research and development programme 
tackling the modernisation of Europe's 
ATM system. Digitization is a significant 
area affecting all SESAR 2020 work and 
ENAIRE is participating in 19 of 25 of the 
SESAR JU’s research programmes. 
 
We also have the support of the Ministry 
of Public Works and Development´s 
Innovation Plan for Transport and 
Infrastructures and our Strategic 
Plan entails significant investments 
and constitutes our commitment to 
technological modernization and 
innovation. 

How would you define ENAIRE 
in terms of key figures?

ENAIRE manages the fourth largest 
airspace in Europe in terms of air traffic 
volume and airspace area (2.2 million km2) 
from its five control centres, 22 control 
towers and a network of aeronautical 
infrastructures and equipment. In 2017 
ENAIRE managed the journeys of more 
than 250 million passengers on 2 million 
flights averaging 5,500 flights a day, 
with peaks of up to 7,000 flights a day in 
summer. Eight out of every ten tourists 

The 2020 Flight Plan entails a 
EUR 300 million investment 

ENAIRE is entering the second year of 
its 2020 Flight Plan programme, which 
entails a EUR 300 million investment in 
technology and airspace modernisation, 
research, development and innovation - 
and a transformation of its organisational 
culture. 

What are the challenges of the 
ENAIRE Flight Plan?

The 2020 Flight Plan is the organisation's 
road-map to delivering excellence in 
safety, efficiency, competitiveness, 
technological modernisation, innovation, 
digital transformation, internationalisation 
and environmental sustainability. Most 
especially it shows how we are going to 
transform the organisational culture of 
ENAIRE.

Is it fundamentally about 
technology or does it go beyond 
that?

We are in the midst of technological and 
cultural change which includes greater 
cooperation with our clients. Guided by 
the values of the 2020 Flight Plan - a 
commitment to the society we serve and a 
programme of innovation based on client-
oriented improvements, responsibility 
and teamwork, transparency and sound 
governance, pro-activity and innovation 
- we are faced with the challenge of 
making the most profound transformation 
of ENAIRE’s organizational culture in 
its history. This is only possible thanks 
to the commitment of all staff: air traffic 
controllers, technicians, engineers and all 
our professionals. 

Interview with Angel Luis Arias, CEO, 
ENAIRE

ENAIRE, a Fomento Group company that manages air traffic in Spain, will give a 
series of presentations at the Madrid World ATM Congress (6 to 8 March) on its 
digital transformation process, its commitment to innovation and its participation 
in major European projects.

"ENAIRE is in the midst of technological and 
cultural change"
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European flights reached a record low in terms 
of en-route flight extension at the end of 2017, 
according to the Head of Network Strategy and 

Development at EUROCONTROL’s Network Manager 
Directorate, Razvan Bucuroiu. Route extension is the 
difference between the flight flown and the correspond-
ing portion of the great circle distance, and reached an 
average 3.17% in 2012 as reported by the Performance 
Review Board. This fell to 2.77% last year, very close to 
the Europe-wide performance target of 2.6% by 2019, 
reducing fuel consumption and emissions, and improv-
ing flight efficiency. Bucuroiu attributes recent progress 
to implementation of free route airspace projects, now 
covering the majority of European airspace. “The pro-
gramme is also helping to absorb inefficiencies caused 
by crises in Ukraine, the Middle East and south Mediter-
ranean, which we estimate generate an extra two million 
nautical miles per year because of the non-availability of 
airspace. Imagine, without all those political issues, the 
impact on European flight efficiency,” Bucuroiu says. 

EUROCONTROL Network Manager (NM) calculates 
free route airspace projects implemented since 2014 
result in €500 million savings for airspace users in fuel 
costs alone.

Free route allows airspace users to fly a preferred tra-
jectory between a defined entry and exit point, subject 
to air traffic control, rather than follow existing airways. 
The European Commission regulation 716/2014 has set a 
deadline of 2022 for implementation Europe-wide above 
flight level 305. 

The Network Manager developed a concept of oper-
ations a decade ago, along with technical specifications, 
civil-military requirements, and guidance for Air Nav-
igation Service Providers (ANSPs) to publish the infor-
mation. “We have developed a template for free route 
airspace developments as part of the technical require-
ments for airspace design,” Bucuroiu says. “We have a 
checklist of actions that starts about 36 months before 
the implementation of a free route airspace project. 
Amongst other things, we start the airspace design, 
conduct validations, check military requirements, and 
check aeronautical information publications. We also 
worked with SESAR JU (SJU) on a number of SESAR-re-
lated projects”

The process has led to successful implementation of 
free route airspace in much of northern Europe, south-
east, central south-east Europe, and Portugal – the first 
country to introduce full free route airspace in 2009. The 
North Europe Free Route Airspace (NEFRA) programme 
completed its cross-border network that allows airspace 
users to file preferred trajectories irrespective of borders 

over Denmark, Estonia, Finland, Latvia, Norway and 
Sweden in May 2017. Austria and Slovenia launched their 
cross-border initiative, called SAXFRA, in 2016, and plan 
to merge with the South East Europe programme (SEA-
FRA) covering Croatia, Bosnia-Herzegovina, Serbia and 
Montenegro in the near future. Bulgaria, Romania and 
Hungary have implemented cross-border free route air-
space and during the next two years many more neigh-
bouring states are due to join, including Czech Republic, 
Slovakia, Albania and FYROM. Greece, Cyprus, and Tur-
key also plan to follow early next decade.

Still outstanding, however, is Europe’s core area air-
space which serves the region’s main hub airports and 
experiences the most variation in terms of horizontal 
and vertical traffic flows. Upper area control centres 
at Maastricht and Karlsruhe have just launched free 
route airspace programmes, carefully phased to gain 
experience before full implementation. For example, 
Maastricht introduced night time free route airspace 
in December 2017 and plans expansion to weekends in 
December 2018. The centre expects to support 24-hour 
operations by 2020 which take account of all military 
activity, and to abolish the route network. “They start 
with less complex areas and start to see the benefits. 
Once they recognise the flexibility it delivers in less 
complex areas, I expect them to move fast,” says Bucu-
roiu. Karlsruhe, meanwhile, is working geographically, 
implementing free route airspace around the clock in the 
north eastern sectors in March 2018 before rolling out to 
other sectors by 2020.

Implementation in complex airspace also depends 
upon modernisation of air traffic management (ATM) 
systems, with busy centres requiring more advanced 

Free route airspace saves half a billion 
euros for European airspace users…
With free route airspace projects now in place across three quarters of 
European airspace, the region’s flight efficiency targets are within grasp.

“The programme is also helping to absorb 
inefficiencies caused by crises in Ukraine, 

the Middle East and south Mediterranean, 
which we estimate generate an extra two 

million nautical miles per year because of 
the non-availability of airspace. Imagine, 

without all those political issues, the 
impact on European flight efficiency.”

Razvan Bucuroiu  
Head of Network Strategy and 

Development at EUROCONTROL
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fl ight data processing capability and support functions. “This is 
why you are still seeing pockets,” explains Bucuroiu. “In the case 
of the UK, implementation is linked to modernisation of their 
ATM system. It is partially implemented in the Scottish upper 
airspace, and is moving south as the complexity increases. It 
follows the ATM system modernisation schedule.” Meanwhile, 
the French Direction des Services de la Navigation Aérienne (DSNA) 
introduced new En-Route Air Traffi  c Organiser (ERATO) systems 
at control centres in Brest and Bordeaux, opening up the opportu-
nity to link regions in France with Spain and Portugal. Free route 
airspace in the UK, France, and Spain is foreseen at the beginning 
of the next decade.

Equally important to NM are airline operations, or more 
particularly the Computer Flight Plan Service Providers (CFSPs), 
providing services to airlines to generate fl ight plans. “We need 
to squeeze out as much as we can from the network because phys-
ically we cannot make it any bigger. We cooperate with CFSPs 
to fl ight plan accurately and to use everything that is available 
to them in the network, including military airspace,” says Bucu-
roiu.  Discussions took on a new urgency in 2017 when it was rec-
ognised that fl ight planning activity was not keeping pace with 
the free route airspace schedule.

Working with CFSPs, NM prepared a document which details 
all the relevant technical information which it plans to publish in 

Q2 2018. “It describes in detail what CFSPs can do to exploit all the 
benefi ts of European airspace: how to connect with us; how to cal-
culate trajectories; using civil-military airspace when it becomes 
available; how we manage airspace restrictions, and so forth. The 
document refl ects the dynamicity of airspace and how we hope 
the airspace users and the CFSPs will take that into account in 
their own systems,” he says.

NM also recognises the need to share achievements to date. 
“All the studies we have done, and we have done quite a num-
ber, show a slight decrease in the workload of the controllers as 
a result of free route airspace. This is very positive,” Bucuroiu 
adds. EUROCONTROL sector capacity evaluations are used to 
measure equivalent capacity to workload and take account of fac-
tors such as system support, airspace structure and procedures. 
The studies show a reduction in evaluation and coordination 
tasks, fewer radio transmissions and increased traffi  c predicta-
bility. According to Bucuroiu, all the controllers working with 
free route airspace are adamant, they do not want to go back to 
fi xed-route network: “Free route airspace off ers them the fl exi-
bility to handle the traffi  c tactically with the correct fl ight plans. 
Previously aircraft were receiving direct routes, but there was no 
logical correlation between the fi xed-route network and how the 
aircraft were actually fl ying. There is much more predictability 
in the traffi  c fl ows.”

Free Route Airspace Implementation 
Summer 2018

Note: please refer to Maps disclaimer on 
page 4
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A fresh look at airspace redesign

RAZVAN BUCUROIU SAYS THE pieces of the free route air-
space puzzle are coming together, with all European States on 
track to meet the Commission’s 2022 deadline. Some, for exam-
ple in northern Europe as well as Austria, Hungary and Slove-
nia, already off er free route airspace down to the terminal area. 
However, he predicts it is unlikely to be before 2025 that Europe 
achieves full cross-border implementation, saying: “We expect 
everyone to have implemented free route airspace by 2021 or 
2022, before we see the removal of all the borders between these 
initiatives.”

In assembling the puzzle, Bucuroiu identifi es one theme in 
particular emerging. Few cross-border initiatives follow existing 
political or institutional structures and cooperation has been 
driven mainly by operational issues, rather than national borders 

or Functional Airspace Blocks (FABs). 
“You need to look at operational traffi  c fl ow. When you have 

a cross-border free route airspace it makes sense to have sectors 
that follow the areas of responsibility of the area control centres. 
You can see a longer term airspace design concept emerging that 
is based around ATC sectors.

“If you have proper sectorisation based on operational 
requirements, it doesn’t matter how many centres you have as 
long as they are organised properly. The number of centres is only 
relevant from an economic point of view. These are legitimate 
borders from a political point of view, but from an ATC point of 
view, they are false borders.” Bucuroiu warns that if Europe does 
not start to remove some of its false borders, the network is on 
course to hit a new capacity wall very quickly. ▪

Free Route Airspace Implementation 
End 2021

Note: please refer to Maps disclaimer on 
page 4
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Free route airspace (FRA) became available in 
Europe’s most complex upper airspace for the 
first time in December 2017. Between midnight 

and 0600 hrs, airspace users could fly preferred routes 
between defined entry and exit points in airspace con-
trolled by Maastricht Upper Area Control Centre (MUAC). 
Other busy centres – such as Karlsruhe in Germany and 
Brest in France – plan to follow suit in 2018 and 2019. 

MUAC’s multinational area of responsibility spans 
the airspace over Belgium, Luxembourg, the Nether-
lands, and north-west Germany above flight level 245 
(FL245). It handles almost two-million movements 
annually in close proximity to major airports including 
Amsterdam, Brussels, Copenhagen, Dusseldorf, Frank-
furt, London and Paris. It interfaces with adjacent and 
subjacent civil and military control centres which adds 
to the complexity of flight operations.

MUAC controller Stephanie Demuth told Skyway 
free route airspace offers operational advantages: “It is 
already more predictable for us. We know the flight is 
coming on a direct route, whereas before we could not 
be sure. It helps a bit on pre-planning if it’s filed direct.” 
MUAC controllers already provide direct routes to air-
space users whenever possible, with over 550 published 
since 2015. “We’ve been using direct routes a lot in recent 
years so there’s not that big a difference,” she adds. 
Demuth also anticipates fewer conflict points and less 
congestion over one single point.

The biggest change for the airlines is the transition 
from using flight plans in use today, to developing new 
flight plans that reflect their individual requirements. 
This role is undertaken by the Computer Flight Plan 
Software Providers (CFSPs) who create the flight plans 
filed by the airlines. “I expect it will take a few months 
for everybody to see all the possibilities,” says Demuth.

Preparatory work is key to MUAC’s progress to 
date. Project Manager for free route airspace Phase I, 
Kristian Scicluna, initiated airspace design workshops 

with controllers more than two years ago, and started 
open dialogues with CFSPs and adjacent ANSPs. MUAC 
launched a free route airspace website, and a free route 
airspace map for CFSPs, and laid out a controller training 
schedule tailored to each development phase. “Having 
direct routes already in place was one of the main pre-
cursors to controllers accepting the concept. Our aim is 
to have free route airspace around the clock (H24) in two 
years’ time and we want to make sure controllers remain 
on board and are happy to continue,” Scicluna says. He 
also wants zero impact on adjacent ANSPs, and made 
sure every single boundary point was included in free 
route airspace initial planning. “We wanted to keep the 
coordination points we had in the letters of agreement, 
as well as maintain traffic flows down and up from the 
lower airspace.”

As a result, MUAC and neighbouring ANSP DFS have 
developed a concept of connecting routes. These stop or 
start at existing coordination points to ensure a smooth 
transition to and from free route airspace. In some 
instances, the connecting routes extend beyond the coor-
dination point by several miles to give controllers more 
flexibility. “With free route airspace, all the exit points 
become possibilities so we add an intermediate point 

….and free route airspace also benefits controllers 
in Maastricht 

“It is already more predictable for us. We 
know the flight is coming on a direct 

route, whereas before we could not be 
sure. It helps a bit on pre-planning if it’s 

filed direct.”

Stephanie Demuth  
MUAC Controller at EUROCONTROL

Time is short for European air navigation service providers (ANSPs) to comply with 
the European Commission directive to implement free route airspace by 2022
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beyond the coordination point,” Scicluna adds. This ena-
bles flights to transition to and from the lower airspace 
where they join or leave airport arrival and departure 
streams.

MUAC has designed 880 connecting routes to access 
approximately 100 airports within its vicinity. Busy air-
ports such as Amsterdam Schiphol have multiple con-
nections, while others may only have one. This enables 
free route airspace to operate within the existing air-
space structure and comply with current sectorisation 
and traffic flow. MUAC has used Phase I to create the 
framework to support full FRA and allow airspace users 
and controllers to gain experience with the concept. “It’s 
an iterative process,” explains Project Manager for free 
route airspace Phase II, Andreas Henn. “We look at what 
the airlines are doing and we can react and continuously 
optimise our operations.”

Flexibility is also necessary when working with 
adjacent ANSPs. MUAC is equipped with advanced 
flight data processing capability, while neighbouring 
system upgrades are years away from implementation. 
MUAC is already able to update coordination points on 
the boundary based on tactical trajectory data, yet other 
systems can only process flight information within their 
own airspace. This is overcome by creating waypoints 
close to the boundary which are recognised by adjacent 
ANSPs. This limits MUAC free route airspace, but these 
interim points will eventually be removed once the 
infrastructure is available to support advanced flight 
data exchange. The challenge facing European ANSPs is 
to implement these changes ahead of the Commission’s 
mandated free route airspace deadline.

Meanwhile, MUAC plans to extend free route 

airspace to weekend operations from December 2018 
under Phase II and is investigating the introduction of 
a cross-border FRA with Copenhagen area control cen-
tre. Copenhagen is already part of Denmark-Sweden free 
route airspace, linking European core airspace with the 
North European FRA project. Finally, Phase III aims to 
make free route airspace available H24 from early 2020. 
“A phased approach was chosen to slowly get acquainted 
with the concept and collect experience,” explains Henn. 
“Only in Phase III will we have the most complicated set 
up with military activity and removal of the existing 
routes.”

Henn has started working with military cells from 
the Netherlands, Germany and France to introduce new 
procedures. “Currently we inform airlines when a mil-
itary activity affecting current airways is planned. A 
different approach is needed in free route airspace,” says 
Henn. In future, airlines will be given the shape and size 
of military areas along with the times they cannot enter 
this airspace. Large chunks of airspace will no longer be 
defined as civil or military, but will be managed in the 
most efficient way. “This process needs to be transpar-
ent,” comments Kristian Scicluna, who was recently 
promoted to head of Airspace Management. Since MUAC 
gained additional responsibility for controlling military 
traffic over Germany and the Netherlands in 2017, plan-
ning activity is more harmonised. “This is a big task for 
Phase III.”

Scicluna is looking forward to eventually removing 
the airways altogether. “Predictability can be an issue 
when controllers provide direct routes, but with free 
route airspace it should improve, as the flight flown will 
more accurately depict the filed flight plan and free route 
airspace becomes a non-event for controllers.” ▪

“We look at what the airlines are doing 
and we can react and continuously 

optimise our operations.”

Andreas Henn 
Project Manager for free route airspace 

Phase II at EUROCONTROL

“With free route airspace, all the exit 
points become possibilities so we add 
an intermediate point beyond the 
coordination point.”

Kristian Scicluna  
Project Manager for free route 
airspace Phase I at EUROCONTOL
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Communication, surveillance and 
navigation (CNS) infrastructures 
are heading for an increasingly 
integrated future.

CNS ROADMAP 
SHOWS 
EVOLUTIONARY 
PATH TO AN 
INTEGRATED 
FUTURE

“We need to look at CNS as 
interconnected domains, 
supporting this evolution until 
they are fully integrated.”

Emilien Robert 
CNS Expert at EUROCONTROL
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The latest edition of the Single European Sky ATM 
Research (SESAR) programme communication, 
navigation and surveillance (CNS) roadmap will 

be published in early 2018, giving air navigation service 
providers (ANSPs), regulators, industry and airspace 
users a new insight into how CNS/ATM infrastructure 
will evolve over the next 20 years and more.

The roadmap outlines the critical ATM technology 
path – and EUROCONTROL CNS experts have played an 
important role in its compilation.

“The roadmap is a corner-stone of a wider concept 
‘integrated CNS,’” says Emilien Robert, CNS expert at 
EUROCONTROL. “The legacy concept was based on the 
principle of having separate infrastructures for com-
munication, navigation and surveillance so that one 
domain could back-up another domain at the operational 
level. Since the introduction of global navigation satel-
lite systems (GNSS) in both the navigation and surveil-
lance domains, significant benefits are being realised 
but also a dependency between different domains has 
been introduced for which the possible common mode 
of failure is taken into account. Although the CNS infra-
structures remain mainly separate, the introduction of 
GNSS induced a change in the CNS concept core principle 
and one may expect more cross-domain synergies and 
dependencies in the longer term infrastructure. “

“The integrated CNS concept is being developed to 
manage the CNS concept’s change and prepare for the 
mid to long term CNS evolution,” says Pascal Barret, CNS 
Senior Expert at EUROCONTROL. “Integrated CNS is 
about considering the three domains as one.” 

The latest version of the integrated CNS roadmap 
highlights the required evolutionary development of the 
CNS system from a silo approach - with CNS infrastruc-
tures considered as separated domains – to an integrated 
CNS domain. 

“Let’s consider a simple example,” says Christos Rek-
kas, Head of Surveillance Modernisation in EUROCON-
TROL. “Automatic Dependent Surveillance-Broadcast 
(ADS-B) transmits position and other data derived from 
the Global Positioning System (GPS). This is a concrete 
case of synergies already existing between surveillance 
and navigation domains. The ADS-B applications and 
systems are currently used operationally worldwide, 
reflecting in practice this integration. Furthermore, this 
is also considered in the (technology agnostic) perfor-
mance-based surveillance framework and can logically 
be extended to other domains as well.” 

The roadmap gives readers an opportunity to look 
at how this integration process will drive technology 
investment and provide operational and cost-benefit 
improvements to airspace users and ANSPs. But it also 
highlights the challenges that integration will bring.

“We need to look at CNS as interconnected domains, 
supporting this evolution until they are fully integrated,” 
says Emilien Robert. 

“For the last decade or so we have used satellites 
increasingly for CNS and this has created a link between 
the three domains at an infrastructure level  – we now 
have to use the knowledge from the achievements so far 
as a basis to progress steadily towards increasing levels 
of CNS integration,” says Christos Rekkas.
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“If you look at the air-ground data 
link today, it is based on VHF data-
link (VDL) Mode 2 technology. This 
has limited bandwidth capacity 
so other technologies are being 
developed to support and increase 
data exchange in the future.”

Jacky Pouzet
Head of Communication and Frequency 
Coordination Unit at EUROCONTROL

The work of identifying the future evolutionary path 
is based on three pillars: road-mapping (to understand 
when technologies will be mature for deployment); iden-
tifying business cases for infrastructure improvements; 
and introducing performance-based operations across 
all three domains. The purpose is not to design a future 
system where all the diff erent domains are put into a sin-
gle box but to support the evolution of current systems 
and operations, using today’s technologies as the base-
line for the future. 

The work is taking place within a work-package 
of the SESAR 2020 programme, namely the Project 14 
“Essential and Effi  cient Communication, Navigation and 
Surveillance Integrated System”. This work-package, led 
by EUROCONTROL, looks at developing new concepts in 
each of the three domains and then the synergies and 
challenges between them.

“If you look at the air-ground data link today,” says 
Jacky Pouzet, Head of Communication and Frequency 
Coordination Unit in EUROCONTROL, “it is based on 
VHF data-link (VDL) Mode 2 technology. This has lim-
ited bandwidth capacity so other technologies are being 
developed to support and increase data exchange in the 
future. We think this could be a mix of new L-band dig-
ital aeronautical communications system (L-DACS) for 
implementation by 2028, Aeromax used within the air-
port environment and performance-based systems such 
as SATCOM in all areas. ”

“But this then leads to the question of spectrum,” 
says Jacky Pouzet. “And if you are addressing frequency 
concerns for communications you must also look at 
navigation and surveillance. How we are going to use 
the spectrum is a key issue – what spectrum should be 
used for performance-based operations? Should we grant 
licences to industry to provide such a service?”
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The value of the roadmap is that it allows for early identifi-
cation of the problems that integration will bring, especially in 
areas such as data-link which will be a core enabler to the future 
ATM system, as well as possible timings for investment decisions 
by ANSPs and airspace users. It will address issues of global com-
patibility – European data-link evolution is being planned within 
the US-Europe Data Link Roadmap, for example – but also high-
light how in future technology procurement decisions will have 
to be taken in a different way. 

“We foresee the convergence of the existing perfor-
mance based CNS frameworks towards an integrated perfor-
mance-based CNS,” says Emilien Robert.

“The ultimate level of performance will be  
defined but the way you get there will differ from one 
region to the next, depending on factors such as geogra-
phy, geopolitics, high or low density traffic levels and so 
on. We don't foresee the use of a unique solution,” says 
Pascal Barret.

It also leaves open the question of how competition 
will evolve among service providers.

“Today, for example, we have two satellite commu-
nications service providers, which are offering services 
that stakeholders are paying for, each of them is operat-
ing on their own spectrum. The drawback of this is that 
there is no interoperability between the two. So if your 
aircraft is equipped with one system, you can't use the 
other, making interoperability a major challenge for per-
formance based operations,” says Jacky Pouzet.

Another key element of the roadmap has been the 
identification of back-up systems - what kind of inde-
pendent back-up system will be required and when it 
might be needed?

“We have what we call the notion of ‘Minimum 
Operating Network of systems’ “, says Emilien Robert,” 
whereby we rationalise the legacy CNS infrastructure to 
a point where it can still operate as a back-up.”

One group of ATM experts who will have a particular 
interest in the integration challenges highlighted with 
the roadmap are ATM security specialists.

“In the roadmap we address the CNS business ele-
ments to identify the weak points or the areas of compo-
nent or common failures. But issues of safety and cyber 
security have to be addressed both inside and outside the 
roadmap,” says Pascal Barret. 

For example, an aircraft flying within the future 
ATM system, exchanging information with the ground 
via datalink based on internet protocol (IP) could be  
subject to a cyber-attack. These issues have to be 
addressed globally.

“Work on the integrated CNS concept is not limited 
to the roadmap and does not stop here. The other parts of 
this concept, such as the future performance-based CNS, 
the development of CNS robustness and the optimization 
of civil-military dual use, have to be developed in close 
cooperation with all stakeholders, including ANSPs, air-
space users and industry,” says Emilien Robert. ▪
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IP Voice Communication
Frequentis is actively striving to define the future of 
ATM with trend-setting technology innovations, like the 
SESAR compliant dynamic airspace re-sectorisation that 
will provide a model for the rest of the world.

VCS3020X from Frequentis is the fastest VCS on the 
market and has the ability to share workloads, network 
resources and management responsibilities. The only IP 
VCS with truly parallel operation using fully separated IP 
networks provides unrivalled scalability and reliability.

Frequentis is proud to be part of the FABEC N-VCS 
programme to provide a more dynamic airspace 
management, allowing for safety, efficiency and cost 
improvements – setting new standards for the global 
ATM industry.

Interoperability between airspace blocks is the next step 
in enhancing ATM communication infrastructures and 
Frequentis can lead you there.

www.frequentis.com
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Maastricht Upper Area Control Centre (MUAC) became 
the first facility within the Functional Airspace Block 
Europe Central (FABEC) to deploy the New-generation 

Voice Communications System (N-VCS) to meet the common speci-
fications drawn up by all FABEC members in the 2000s. Supporting 
live operations since October 2017, the N-VCS is also being rolled out 
across five French area control centres as a result of a joint procure-
ment contract awarded by MUAC and Direction des Services de la 
Navigation Aérienne (DSNA) to Frequentis and partner CS in 2011. 

“Predictions that voice communications will some day 
become secondary to digital exchanges are still a long way 
from reality,” said MUAC Project Manager Tom Goossenaerts.  
“We need a technology that will put us in a comfortable position for 
the lifetime of the system. We had the foresight to select internet 
protocol (IP) a decade ago and we now have the foundations that 
allow us to integrate VCS into the complete ATM (air traffic manage-
ment) environment with minimum adaptation. The industry is rap-
idly moving away from an environment based on classical point-to-
point digital connections towards a network-centric infrastructure 
favouring IP-based services. We anticipated this from the beginning 
and have oriented our system requirements accordingly.”

MUAC controllers are already taking advantage of new features 
provided by Frequentis’ VCS 3020X end-to-end IP communications 
solution. Sector handovers involving frequency changes, previously 
carried out verbally between controllers, are now conducted via a 
dedicated role-allocation tool which automatically assigns the cor-
rect set of frequencies to the intended controller. “We used to dese-
lect the frequencies manually, but N-VCS automatically populates 
the communications panel with the correct frequencies. Further-
more, the old system was limited to eight frequencies whereas now 
this limit is so high that it is no longer considered as an operational 
constraint,” explains Ivan Pelegrin Morales, who has worked with 
N-VCS from the outset. 

“The N-VCS also enables you to use the radar screen to initiate a 
voice connection towards an adjacent centre. Using the communica-
tions panel is time-consuming and you have to take your eyes off the 
screen. Now we can use the screen to make inputs with the mouse 
that will be picked up by the N-VCS. I can select an aircraft and tell 
the N-VCS to call the next unit. It saves me searching for the correct 
page, relevant sector, and panel button,” Morales adds. 

The system is also connected to MUAC’s radio direc-
tion finder system, operational since February 2017, where  
it helps with situational awareness by determining which aircraft 

Communications fit for the future
Maastricht Upper Area Control Centre controllers now have a voice 
communications system with capacity to last for the next twenty years 

“Predictions that voice 
communications will 
some day become 
secondary to digital 
exchanges are still a 
long way from reality.”

Tom Goossenaerts  
N-VCS Project Manager at 
MUAC, EUROCONTROL

IP Voice Communication
Frequentis is actively striving to define the future of 
ATM with trend-setting technology innovations, like the 
SESAR compliant dynamic airspace re-sectorisation that 
will provide a model for the rest of the world.

VCS3020X from Frequentis is the fastest VCS on the 
market and has the ability to share workloads, network 
resources and management responsibilities. The only IP 
VCS with truly parallel operation using fully separated IP 
networks provides unrivalled scalability and reliability.

Frequentis is proud to be part of the FABEC N-VCS 
programme to provide a more dynamic airspace 
management, allowing for safety, efficiency and cost 
improvements – setting new standards for the global 
ATM industry.

Interoperability between airspace blocks is the next step 
in enhancing ATM communication infrastructures and 
Frequentis can lead you there.

www.frequentis.com
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is calling at a given time, and displaying this on screen. 
Tom Goossenaerts says more features will be accessed 
via the radar screen in future, with the aim of improving 
safety and easing controller workload.

N-VCS uses Voice over Internet Protocol (VoIP), 
whereby the voice signal is digitised and divided into 
IP packages which travel over two separate networks to 
ensure security and coverage. The switch is also back-
wards compatible in order to support traditional point-
to-point connections still prevalent in legacy systems. 
However, by replacing traditional circuit-switched 
networks, VoIP links multiple locations using a distrib-
uted network that opens up many new opportunities for 
cooperation. “In a network-oriented environment, if you 
take out one node, the intelligence itself remains in the 
network so the data stream can be redirected to another 
position with the same capabilities,” explains Goossen-
aerts. This means, for example, that one air navigation 
service provider (ANSP) could handle aircraft crossing 
another partner’s airspace, possibly at night when traffic 
levels are low, or for contingency reasons.

More dynamic airspace management between 
countries or sectors operating with voice communica-
tions system of the same generation is a key objective of 
FABEC’s common specification initiative. In addition to 
100 operational controller working positions, MUAC also 
operates 30 standby positions – all equipped with N-VCS. 
“If another centre had a calamity, we could host control-
lers here provided they have access to radio resources 
over the same network and the adjacent centres can still 
be contacted for coordination,” Goossenaerts adds. 

MUAC is the largest centre to introduce the new tech-
nology, bringing with it specific challenges. “We tested 
small portions of the system, for example frequencies at 
one specific radio site, before including additional radio 

sites. We moved in small steps in order to address any 
issues and introduce improvements,” he continues. Find-
ing slots during the busy summer months proved espe-
cially hard, when it might be weeks between one test and 
the next, while MUAC’s multi-national territory added 
further complexity. “We eventually communicate with 
10 radio stations, but each country uses a different radio 
supplier. We have to adapt to the local requirements and 
their limitations. Working with external partners intro-
duces a degree of uncertainty not encountered with just 
one ANSP,” says Goossenaerts. 

The extended trial period concluded in the second 
half of 2017, resulting a system that feels almost identical 
to the previous system, but with capability that extends 
over a time horizon of 20 years or more. ▪

“We used to deselect the frequencies 
manually, but N-VCS automatically 

populates the communications 
panel with the correct frequencies. 

Furthermore, the old system was limited 
to eight frequencies whereas now this 

limit is so high that it is no longer 
considered as an operational constraint.”

Ivan Pelegrin Morales  
MUAC Air Traffic Controller, 

EUROCONTROL
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The first big-data project in an air traffic manage-
ment (ATM) environment is taking shape in one 
of Europe’s busiest airspaces, under the control 

of Maastricht Upper Area Control Centre (MUAC). Faced 
with growth rates in excess of 4% annually, Maastricht 
began using machine-learning techniques in 2017 to 
access more accurate data for traffic flow management 
purposes. The centre is using new Traffic Prediction 
Improvements (TPI) software to calculate the route an 
aircraft is most likely to fly, not by looking at the filed 
flight plan, but by looking at historical flight data. Initial 
findings in the first few weeks of testing show the tool 
reduced the degree of error between the predicted trajec-
tory and the real flight, on average, by half. 

The tests involved about 10% of Maastricht’s total 
traffic, in an area where prediction today often changes, 
largely due to close proximity of military airspace. When 
extrapolated to all traffic, the improvement was still sub-
stantially better than previously, according to TPI Project 
Manager Herbert Naessens. “It is a conceptual change for 
the user to use big data, but it is just a transparent func-
tionality in the background that provides better predic-
tion of flight trajectories.” 

Two years’ historical trajectories provides the basis 
for the machine to learn the most likely statistical route. 
TPI relies on a neural network to predict the statistically 
most likely route based on a set of input parameters per 
flight, as well as time, day of the week, and status of mil-
itary areas. The tool has been developed so that weather, 
too, can be included in the future.

How big data is 
helping meet Europe’s 
capacity challenge
EUROCONTROL controllers are 
using innovative machine-learning 
techniques to track and predict 
real-time flight routes and better 
manage demand and capacity

“It is a conceptual change for the 
user to use big data, but it is just a 
transparent functionality in the 
background that provides better 
prediction of flight trajectories..”

Herbert Naessens 
TPI Project Manager
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The table compares the neural network predictions with cur-
rent predictions (based on Enhanced Tactical Flow Management 
System Flight Data (EFD)) and military reservations are correctly 
known. Only 10% of present-day predictions stayed within 6 nm 
of the real route flown, compared with 65%  when using neural 
network predictions.

In January 2018, TPI began providing machine-learned tra-
jectories to the integrated Flow Management Position (iFMP) at 
Maastricht for flights departing the UK en-route to south and 
south-east Europe. By providing more reliable trajectory pre-
dictions on the controller’s radar display, 30–40 minutes before 
a flight is live, the flow management position can assess with a 
greater accuracy where there might be clusters or hotspots. This 
results in better sector management and resource allocation in 
the time between central planning and tactical operations. Con-
trollers can still access filed flight plans and have the option to 
turn off the new functionality. “Phased implementation enables 
users to become familiar with the system before rolling out to 
all traffic. We anticipate users simply won’t notice it but we want 
them to be comfortable with the tool.”

TPI is also set to provide predicted trajectory information to 
the Advanced Air Traffic Flow Capacity Management Planning 
Function (AAPF), a new position in the Maastricht sector groups 
under trial to detect potential high workload generating scenar-
ios in the 10 to 15 minutes before reaching the tactical controller. 

Herbert Naessens says there are two aspects that TPI needs to 
account for. One is to predict the route the aircraft is going to fly, 
as once airborne, the majority of flights rarely follow the flight 
plan filed by the pilot as they receive more direct routings from 
Maastricht controllers. The second uncertainty surrounds the 
time an aircraft will depart from the airport, where many factors 
can influence actual departure time. This is the focus of a sepa-
rate software model, which aims to observe and predict events 
that are happening at the airport but that are not known to ATS 
units yet.

TPI uses Automatic Dependent Surveillance-Broadcast (ADS-
B) data, sourced from third-party providers FlightRadar24 and 
Plane Finder, to track aircraft while they are still on the ground. 
From statistical observations, it also knows the taxi time from 
each point of the airport to the runway take-off point. Further-
more, it updates runway status based on current movements 

and software logic. The data is com-
bined to give an accurate estimate of 
the take-off time. The software is look-
ing initially at Amsterdam Schiphol, 
where departures are hard to predict 
due to the airport’s frequent runway 
changes. The tool is also being rolled 
out to include other airports, where it 
is tuned to each individually.

“Amsterdam departures are prob-
lematic, and have been our initial 
focus, but there are several other air-

ports where the data we receive from Network Manager can be 
improved by shifting the estimated take-off time depending on 
ADS-B data. The logic works well for airports that are lacking 
high-quality airport collaborative decision making (A-CDM) 
interfaces. Over time, A-CDM should remove the need for this 
logic,” says Naessens. “This is in contrast to the use of machine 
learning for route predictions. These predictions address uncer-
tainty that cannot be solved by better communication alone, and 
where we rely on big data to understand the hidden patterns. The 
use of machine learning will grow.”

Machine learning is just one of several prediction tools used 
by AAPF, but one with huge potential going forward. “We are just 
starting to look at vertical prediction. The current system is not 
so good at assessing how fast a flight will climb or descend. We 
hope by using big data we can come to a better prediction, maybe 
by the end of 2018,” Naessens adds. And the tool is set to become 
more versatile. “We can retrain the model every month or so, it 
just keeps track of what is happening in the operations room. It is 
dynamic and should be resilient against future projects.”

Streamlining traffic distribution

TPI is contributing to a much wider programme called 
ATC2ATM which aims to improve all aspects of air traffic flow 
management across Maastricht airspace. “On the one side we 
have the Central Supervisory Suite (CSS), and on the other we 
have controllers. One is trying to solve occupancy problems 
working with traffic prediction where data uncertainty grows 
with each minute of look- ahead time, while the other is trying 
to resolve proximity problems, working with radar track data of 
high certainty. The two do not always translate,” says Igor Jaki-
mov, AAPF project manager. “We have also noticed a gap in the 
ATM chain. The tools in the CSS have a longer lead in time, while 
the controllers on position only see the problem closer to now 
time. This leaves about 30 minutes before now time where the 
traffic is not acted upon structurally. This is why we have defined 
a new metric of possible traffic interactions called a cluster.”

The AAPF project aims to bridge the gap between the two pro-
cesses in the operations room, and led to the creation of a trial 
position in the north-west sector in mid-2017. One of the control-
lers testing the new setup, Miles Macklin, says: “At the moment, 

there is no structured management of 
traffic in the gap period. We get accurate 
data based on surveillance data 10-15 min-
utes before the aircraft enters the airspace, 
but if we know about bunching or clusters 
20-30 minutes ahead, we can make adjust-
ments to speed and routing to mitigate for 
this.”

Neural network outcome for Maastricht flights

Max distance from route flown EFD Neural Network

6 nm 10% 65%

15 nm 60% 94%

30nm 85% 99%

Source: MUAC

“Phased implementation enables users to become 
familiar with the system before rolling out to all 
traffic. We anticipate users simply won’t notice it 
but we want them to be comfortable with the tool.”
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The AAPF can speak with preceding controllers to say speed 
up or slow down, or liaise with CSS in advance of scenarios being 
imposed. This approach takes account of the bigger picture 
when finding solutions, rather than each actor in the ATM chain 
addressing a particular problem. “It serves as go-between for 
controllers and supervisors for problem solving. The supervisory 
workload has become unmanageable in the last two years, this 
devolves some of the responsibility to the AAPF,” says Macklin.

A key task for AAPF is to identify traffic clusters up to 30 
minutes in advance, using the most accurate flight data avail-
able. The cluster algorithm takes information from multiple 
sources including Enhanced Traffic Flow Management Flight 
Data provided by Network Manager; surveillance data; TPI, and 
flight messages – and compares this with every other trajectory 
in the system to identify hotspots in the airspace. “We use the 
best information we have at that particular moment for that par-
ticular flight,” explains Igor Jakimov. “After the trial, we analysed 
the overloads filed in the same period and found that in 65% of 
cases, we received warnings 20 minutes or more in advance of 
expected occupancy figures and clustering events. This implies 
some overloads could potentially be mitigated if we had an oper-
ational role in place looking at the toolset provided.”

The AAPF trial continues in April 2018, when AAPF positions 
are added to all three sector groups at Maastricht. “It is an evo-
lutionary process,” says Jakimov. “We are trying to improve the 
requirements and turn them into specifications so the engineers 
can work out solutions. When an improvement becomes availa-
ble, it is plugged into the scheme. We want to be sure whatever 
we present to the user is worthy of inclusion. Once we get to a 
satisfactory level of removal of nuisance reports, then maybe we 
can start thinking about proposing solutions as well.” Ultimately, 
he would like the automated elements to focus on the analysis 
of the problem, leaving more cognitive problem-solving to the 
system users.

“We hope to achieve better traffic distribution within the sec-
tors by having someone closer to the now-time and looking at this 
data. We expect it will reduce stress and fatigue, and the occur-
rence of overloads that controllers experience on the position. 
This in turn translates into less delay and/or higher capacity.”

Currently, the AAPF is not so much a new role, rather a 
redistribution of tasks that are carried out at other positions. 
“The business case has to be very firm before you can justify the 
existence of a new role. If it is going to cost too much, we will find 
ways of using the functionality without compromising the cur-
rent tasks that are being performed. That means, most probably, 
trying to use existing structures and redistributing some of the 
tasks amongst the different actors in the operations room is the 
most likely scenario.”  ▪
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Florian Guillermet is the Executive 
Director of the SESAR Joint 
Undertaking (SESAR JU) 

The road to safe and secure 
drone integration in Europe 

Last year could easily be remembered as the year of the drone. 
In the space of 12 months, together with our partners, the 
SESAR JU delivered two major pieces work on drone traffi  c 

integration. The fi rst is the U-space Blueprint outlining the services 
and framework needed to handle the increasing number of drones, 
especially in urban areas. The second is a second broader roadmap 
on the integration of drones, including larger remotely piloted air-
craft systems (RPAS).

It only takes a quick search online to see that commercial drone 
use is booming, with drone businesses off ering a myriad of services 
for a wide range of industries. The market is expected to grow sub-
stantially with recent forecasts predicting that by 2020 the global 
drone market size will grow by 42% in precision agriculture, 26% in 
media and entertainment, by 36% in inspection and monitoring of 
infrastructures, and by 30% for leisure activities. 1

Transforming infrastructure to support such operations will 
be critical to harnessing the potential of the sector, unlocking mar-
ket growth, jobs and services to EU citizens. SESAR’s mission is to 
develop an advanced aviation environment that supports the traffi  c 
growth for both manned and unmanned aviation. However, a simple 
adaptation of our ways of working will not be enough; we also need 
to introduce a new approach and this is where U-space will play a 
central role in the future transformation of our skies. The notion of 
U-space was fi rst mooted by Violeta Bulc, European Commissioner 
for Transport, at a high-level conference in November 2016. This 
resulted in the so-called “Warsaw Declaration” and the mandate for 
the SESAR JU to produce the U-space Blueprint, which it published 
in June 2017.

U-space is a set of new services relying on a high level of digi-
talisation and automation of functions and specific procedures 
designed to support safe, effi  cient and secure access to airspace for a 
large numbers of drones, with an initial look at very low-level (VLL) 
operations. As such, U-space is an enabling framework designed to 

1 Source: Markets and Markets (2015), «Analysis & Forecast to 2020»
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facilitate any kind of routine mission, in all classes of airspace 
and all types of environment – even the most congested – while 
addressing an appropriate interface with manned aviation and 
air traffi  c control. When fully deployed, a wide range of drone 
missions that are currently being restricted will be possible 
thanks to a sustainable and robust European ecosystem that is 
globally interoperable.

The timing for U-space is critical given the speed at which 
the market is growing. The aim is to have foundation U-space 
services in place by 2019.  As a fi rst step towards this target date, 
the SESAR JU launched a series of exploratory projects with fund-
ing from the EU’s Horizon 2020 budget. Through these projects, 
we are bringing together established aviation stakeholders, aca-
demia and new entrants into the sector as well as stakeholders 
from other industries, such as those from the mobile commu-
nications industry. Together they will blend their expertise to 
perform extensive research and demonstrations on this exciting 
new area of air traffi  c management. The projects are addressing 
key areas (see opposite). 
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SESAR U-space projects
Concept of operations

Concept of Operations for EuRopean UTM Systems (CORUS) 
aims to establish a concept of operations (CONOPs) for U-space. 
The project explores nominal situations for managing drone traffi  c 
in Europe and especially addresses drone operations in the vicinity 

of airfi elds and controlled airspace, and for transfer between 
controlled and non-controlled airspace. 

Datalink 

Drone Critical Communications (DroC2om) aims to design a 
hybrid architecture that combines cellular and satellite networks. 
This solution would ensure reliable and safe operations for drones 

using U-space services.

Drone information management

Information Management Portal to Enable the inTegration of 
Unmanned Systems (IMPETUS) explores how to develop a 

cloud-based server-less environment that can respond to multiple 
users with diverse business models, including integration with 

manned traffi  c management systems.

DRone European AIM Study (DREAMS) is focused on solutions 
for drone aeronautical information management. Operational and 
technical aspects, environmental scenarios, technologies, safety 

and security impact are analysed in order to identify possible 
U-space data service providers (e.g. airspace structure, terrain, 

obstacles and weather) and required facilities.

Ground-based technology

Technological European Research for RPAS in ATM (TERRA) 
aims to defi ne the performance requirements associated with 
U-space, and to identify the technologies (existing and new) 

which could meet these requirements. This covers interaction with 
manned aviation.

CLear Air Situation for uaS (CLASS) focuses on the tracking 
and surveillance service of U-space. It explores the combination 
of technologies in a way that data coming from the surveillance 
of both cooperative and non-cooperative vehicles are merged 
to enable confl ict detection and resolution, and protection of 

restricted areas (such as airports).
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THE PREPARATION WORK FOR U-space does not end there. 
We are also planning demonstrators in 2018 to validate systems, 
including active geo-fencing, which will contribute to opening 
up the drone services market for more autonomous vehicles and 
dense traffic.

Of course, drone integration is not just about handling VLL 
drone operations. The airspace must accommodate large certi-
fied remotely-piloted drones with manned aviation. These RPAS 
must be able to interact with ATM in the same way as manned 

Higher levels of automation

Sense and avoid technology for small drones (PercEvite )- aims to 
develop a sensor, communication, and processing suite to increase 
the level of drone automation in the detection of cooperative and 

non-cooperative obstacles on ground and flying.

Aircraft systems

Advanced Integrated RPAS Avionics Safety Suite (Airpass) will 
examine the range of technologies on-board the drone itself (i.e. 
detect and avoid systems for cooperative and non-cooperative 
traffic, autopilot systems and CNS systems, including safety 

mechanisms as geo-fencing) that are needed, or that need to be 
developed, in order to implement U-space operations.

Security & cyber-resilience

An Integrated Security Concept for Drone Operations 
(SECOPS) addresses resistance of drones against unlawful 

interference, protection of third parties and integration of geo-
fencing technology. The project investigates technological options 
for both airborne and ground elements, considering legal, as well 

regulatory and social aspects.

Demonstration

Proving Operations of Drones with Initial UTM (PODIUM) 
will perform four complementary large-scale demonstrations 
– with over 185 drone flights - in Denmark, France, and in the 

Netherlands. U-space solutions will be demonstrated for visual line 
of sight (VLOS) and beyond visual line of sight (BVLOS) drone 

flights. The scope covers operations in rural and urban areas, in the 
vicinity of airports, in uncontrolled and controlled airspace, and in 

mixed environments with manned aviation.

aircraft, with special provisions designed to compensate for the 
fact that the pilot is not on board the aircraft. Mindful of this, the 
full spectrum of drone operations are captured in the “Roadmap 
for the safe integration of drones into all classes of airspace”, 
which the SESAR JU delivered to its Administrative Board in 
December 2017. The document outlines the research and develop-
ment (R&D) needed, as well as a rollout plan for these activities, 
keeping in mind cyber security and other associated risks.  Over 
the course of 2018, the roadmap will be integrated in the next 
edition of the European ATM Master Plan as part of the update 
campaign, supporting the allocation of resources for the devel-
opment and the deployment of drone operations in all kinds of 
operational environments.

So it is clear that momentum is growing on the question of 
drones. The expansion of the drone market is accelerating. It is 
our collective responsibility to achieve the smooth, safe and fair 
integration of these aircraft systems into the European airspace. 
 
For more information, visit: www.sesarju.eu ▪
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One sky for all
Jorge Domecq is the Chief Executive of 
the European Defence Agency (EDA)

Remotely piloted aircraft systems (RPAS) are of great military 
operational value, especially in the areas of surveillance 
and information gathering. In December 2013, Heads of 

State and Government stressed the need for Europe to move forward 
in this capability domain. Much has happened since, not the least 
due to the European Defence Agency’s (EDA) comprehensive RPAS 
programme which focuses on regulatory, technical and operational 
aspects with two of its cornerstones being the integration of military 
RPAS in non-segregated airspace as well as support to the develop-
ment of a European medium-altitude long endurance (MALE) RPAS 
to be operational by 2025. 

Large and MALE-type drones or RPAS are indeed identifi ed as a 
key defence capability and their integration in European non-seg-
regated airspace is a priority for the EDA and its Member States. It 
is estimated that Member States’ armed forces today operate fewer 
than 1,000 military drones. This includes mostly small and mini 
drones for surveillance along with a set of tactical drones and a few, 
approximately 40, medium and high altitude drones. Compared to 
the roughly 11,000 military aircraft stationed in Europe, drones thus 
currently represent around 10% of the total defence aviation fl eet. 
This percentage, however, is expected to grow.

The fi nal goal is to enable the seamless integration of RPAS 
alongside manned aviation as of 2025. In 2016, the European Com-
mission, the EDA, the European Aviation Safety Agency (EASA) 
and the SESAR Joint Undertaking (SJU) signed an agreement to 

establish a technical coordination mechanism to align 
the research activities for air traffi  c insertion of certifi ed 
drones with the European Air Traffi  c Management (ATM) 
Master Plan. The coordination mechanism ensures that 
all stakeholders, including the military are involved in 
the integration of certifi ed RPAS in non-segregated areas 
in a safe, secured and cost-effi  cient manner.

In its role as interface and coordinator of military 
views, the EDA together with the European Commis-
sion, EASA and the SJU worked together to elaborate a 
roadmap on the safe integration of drones into all classes 
of airspace. The aim is to include this roadmap into the 
European ATM Master Plan once it is approved. Taking 
the RPAS dimension on board, the updated Master Plan 
is crucial to give the question of air traffi  c integration the 
high profi le it requires, to facilitate access to EU funding, 
and to ensure the harmonised and coordinated approach 
of all RPAS operators – civil or military – in the context of 
European ATM modernisation.

However it is clear that the integration of RPAS into 
general airspace will require some sort of step-by-step 
approach. In order to enable the seamless integration 
of RPAS alongside manned aviation, an initial phase 
of “RPAS Accommodation”, in which RPAS will oper-
ate with limited restrictions, has been identifi ed as a 
key stepping stone. In this context, the EDA recently 
launched a study on the possible scenarios and corre-
sponding safety case, taking into account the current 
technical possibilities. The outcome of the study will 
be distributed to EDA Member States to support their 
operations with MALE-type RPAS in European airspace, 
making full use of the current civilian regulatory trends 
and off ering opportunities for “quick wins” in the 2019-
2025 timeframe.
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RPAS technology development 

IN ADDITION TO THE regulatory challenges, the EDA on behalf of its Member States has a major role in the development of the 
required enabling technologies in the domain of RPAS Air Traffi  c Integration. The EDA manages several R&D projects in this area: 
Remote Pilot Stations Standardisation, Detect & Avoid Standardisation (a pilot project in the framework of the Preparatory Action on 
Defence Research) and SATCOM Command and Control links. Furthermore, the Agency supports its Member States in other important 
R&D initiatives on detect & avoid as well as on RPAS automation.

So far, the EDA has committed on behalf of its Member States and through EU funding more than € 45 Mio in RPAS technology 
development. In the current economic climate, research should not be carried out just for the sake of doing research. Instead, it is 
crucial to capitalise on existing know-how and existing R&T results to highlight potential gaps. One mean to achieve these goals is 
the exchange platform on RPAS air traffi  c integration with industry established by the EDA. Through this platform we aim not only 
to raise awareness of the military’s needs but also to jointly identify R&D gaps and potential solutions to enable the air traffi  c inte-
gration of military certifi ed category RPAS. In a next step, the Agency will support Member States and industry to identify the most 
appropriate mechanisms to address and fund the necessary research commonly identifi ed. Specifi cally, the EDA will investigate all 
EU funding opportunities to ensure European non-dependency in this domain and the necessary support to the European Defence 
Technological and Industrial Base (EDTIB).

European MALE RPAS

AS STATED ABOVE, EUROPEAN armed forces’ oper-
ational needs for long endurance remotely piloted air-
craft systems are likely to grow. Additionally, Europe’s 
aeronautical industrial base is recognised for its compe-
tence and competitiveness. Nevertheless, Member States 
are still dependent on non-European suppliers for large 
RPAS.

The lack of a European MALE RPAS platform was 
recognised as a serious capability shortfall by European 
leaders in December 2013. Just a couple of months ear-
lier, three major European companies announced that 
they would cooperate in the development of such a capa-
bility. In May 2015, France, Germany and Italy declared 
their intention to conduct a defi nition study to prepare 
the development of a European MALE RPAS. Since then, 
Spain has joined and Belgium has become an observer 
nation.

From the outset, the EDA was asked by the participat-
ing Member States to provide support to the programme, 
with a specifi c focus on the air traffi  c integration of the 
future system, and on the support to the inclusion of 
other European Member States potentially willing to 
join the upcoming development phase. In 2013, the EDA 
formed the “European MALE RPAS User Community”. 
This forum was established to examine options for pool-
ing and sharing in the MALE RPAS domain. Originally, 
seven Member States (France, Germany, Greece, Spain, 
Italy, the Netherlands and Poland) were involved in this 
activity; however, the group is likely to grow to include 
other Member States who all share an interest in EDA’s 
MALE RPAS Training Technology Demonstrator (RTTD) 
project. The RTTD project seeks to deploy low-cost, 
generic MALE RPAS simulators in each of the Member 
States RPAS schools as a means to develop tactics, har-
monise procedures, approaches to training and to fur-
ther deepen the links between the diff erent national 
user communities. The simulators are being deployed at 
nine sites across Europe since November 2017 and will 
facilitate an ongoing exercise programme jointly organ-
ised with the Member States, EDA and the European Air 
Group (EAG).
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Future European MALE RPAS

THE DEFINITION STUDY FOR the European MALE RPAS was 
launched by France, Germany and Italy in May 2015; the Organisa-
tion for Joint Armament Cooperation (OCCAR) awarded the study 
contract to Airbus Defence and Space GmbH, Dassault Aviation and 
Leonardo S.p.a. in August 2016. The main purpose of the two-year 
study was to identify a set of achievable operational capabilities, to 
defi ne the corresponding set of system requirements and to perform 
preliminary design activities to allow for the launch of a potential 
development and production phase with minimum residual risk. 
In July 2017, the industry consortium provided a substantial set of 
data that allowed France, Germany, Italy and Spain to agree on the 
basic remotely piloted aircraft (RPA) confi guration and several main 
design drivers for the system.

Competitiveness is an overarching objective that must make this 
new European platform the best choice for its future users. This will 
mean operational performance giving the end user a clear edge in 
the battlefi eld, smooth scalability to facilitate quick adaptation of 
the system to new missions and threats, enhanced interoperability 
ensuring seamless integration of the capability in multinational 
operations, and, of course, aff ordability through the whole life cycle 
of the system. 

Cooperation with all stakeholders

THE ABILITY TO OPERATE with a high level of safety for mis-
sion or training purposes, in non-segregated airspace, will also be 
an important driver for the design. The technical support provided 
by the EDA in that domain to the programme is closely linked with 
the Agency’s cooperation with Member States, the European Com-
mission, EASA, EUROCONTROL, and the SJU in preparing the reg-
ulatory framework and the technical solutions that will enable safe 
integration of RPAS in the Single European Sky. ▪

Insight

ONE CAREER, 
MANY OPPORTUNITIES.
APPLY TO BECOME AN 
AIR TRAFFIC CONTROLLER.

EUROCONTROL

Learn more at:
atco.eurocontrol.int
Connect with our air traffic controller community 
on Instagram @maastricht_atc 

Affiche ATCO A3.indd   2 01/02/2018   13:27

62



ONE CAREER, 
MANY OPPORTUNITIES.
APPLY TO BECOME AN 
AIR TRAFFIC CONTROLLER.

EUROCONTROL

Learn more at:
atco.eurocontrol.int
Connect with our air traffic controller community 
on Instagram @maastricht_atc 

Affiche ATCO A3.indd   2 01/02/2018   13:27




