
  
  

 

   

 

 

 

 

 

  

 

Disclaimer 

This document is part of a project that has received funding from the SESAR 3 Joint Undertaking under grant agreement 

No 101114799 under European Union’s Horizon Europe research and innovation programme. 

The opinions expressed herein reflect the authors’ view only. Under no circumstances shall the SESAR 3 Joint 

Undertaking be responsible for any use that may be made of the information contained herein. 

 

Innovative Air Mobility 

Challenges the Air Traffic 

Management Paradigm 

A European Approach to Safe and Efficient 

Operation of Vertical Take-Off and Landing 

Capable Aircraft and Vertiports 

 

 

 

 

 

03.07.2026 



EUREKA IAM Whitepaper 2026

Innovative Air Mobility Challenges the Air
Traffic Management Paradigm: A European
Approach to Safe and Efficient Operation of

Vertical Take-Off and Landing Capable
Aircraft and Vertiports

Karolin Schweiger1,∗ , Arinc Tutku Altun2 , Aycan Mutlu3 , Jan Niklas Burgkart4,
Michael Anger4, Akash Mishra5, José Ignacio Rodríguez Modrono5, Paolomaria Cappello6,
Victor Gordo7 , Alberto Mangas Pita8, Cesar Nava Gaxiola9 , Giovanni Riccardi10 ,
Edoardo Fornaciari11 , Sara McNamee Freire12, Raquel Moldes Teijeiro13, Elisa Morales2,
Michael Hardt2 , Carlota Bettremieux Rodríguez1, Barbara Franco García14, Yannick
Seprey15, Marzia Corsi16 , Bernd Bassimir16 , Alvin Benjamin Owusu-Afriyie17 ,
Nathalie Kuehn1, Andrew Hately1, Bianca I. Schuchardt16 , Boyan Iliev18, Marie

Kolago19, Emily Pfister20

1 EUROCONTROL Innovation Hub, Centre du
Bois des Bordes CS 41005, 91222 Brétigny sur
Orge, France

2 Boeing Aerospace Spain, Avenida Sur del Aerop-
uerto de Barajas 38, Edificio 4, Planta 4, 28042
Madrid, Spain

3 EUROCONTROL Aviation Learning Centre, 12
Rue Antoine de Saint-Exupéry, 1432 Kirchberg
Luxembourg

4 UNISPHERE GmbH, Turmstraße 5, 78467 Kon-
stanz, Germany

5 Openvia Air SL (Bluenest), Paseo de la Castel-
lana 259C, 28046 Madrid, Spain

6 S.E.A. Società Esercizi Aeroportuali S.p.A.,
Aeroporto di Milano Linate, 20090 Segrate (MI),
Italy

7 INECO, Paseo de la Habana 138, 28036 Madrid,
Spain

8 ISDEFE, Beatriz de Bobadilla 3, 28040 Madrid,
Spain

9 AENA, Peonías 12, 28042 Madrid, Spain 10 ENAV, Via Salaria 716, 00138 Roma, Italy
11 D-Flight, Via Salaria 716, 00138 Roma, Italy 12 UrbanV S.p.A., Via Generale Felice Santini Snc,

Torre Epua 2, 00054 Fiumicino Roma, Italy
13 ENAIRE, Avenida de Aragón 330, Parque Em-
presarial Las Mercedes, 28022 Madrid, Spain

14 INDRA, Castilla 2, 28830 Madrid, Spain

15 Sopra Steria, Les Ailes de l’Europe ZAC Les
Ramassiers, 37 Chemin des Ramassiers, 31770
Colomiers, France

16 German Aerospace Center (DLR), Lilien-
thalplatz 7, 38108 Braunschweig, Germany

17 NAIS Srl, Via G.Porzio 4, 80143 Naples, Italy 18 Pipistrel Vertical Solutions d.o.o., Goriska Cesta
50a, SI-5270 Ajdovscina, Slovenia

19 Hologarde-Groupe ADP, Orlytech, 2 Allée
Maryse Bastié, 94551 Paris-Orly, France

20 Droniq GmbH, Ginnheimer Stadtweg 88, 60431
Frankfurt am Main, Germany

∗ Correspondence: Dr.-Ing. Karolin Schweiger mailto: karolin.schweiger@eurocontrol.int
All authors contributed equally to this work.

2 of 134

https://orcid.org/0000-0002-8498-9535
https://orcid.org/0000-0001-6363-763X
https://orcid.org/0000-0002-9649-8960
https://orcid.org/0000-0003-4424-1036
https://orcid.org/0000-0003-1344-8982
https://orcid.org/0000-0002-0929-4522
https://orcid.org/0000-0001-9871-7867
https://orcid.org/0009-0001-3746-3266
https://orcid.org/0000-0002-0543-5367
https://orcid.org/0000-0002-7258-5584
https://orcid.org/0009-0002-6499-1838
https://orcid.org/0000-0003-1251-3594


EUREKA IAM Whitepaper 2026

Abstract

Existing airspace structures, flight and operating procedures historically designed
for conventional aircraft fall short of addressing the operational characteristic of
vertical take-off and landing capable aircraft (VCA) and vertiports particularly with
respect to manoeuvrability, automation, digitalisation, and performance. Current
European regulations for VCA and vertiports impose stricter flight planning re-
quirements, such as the selection of diversion location. However, neither existing
air traffic management (ATM) nor the U-space framework provide the necessary
information required by VCA operators. To address this gap, this paper examines
four operational challenges: where to locate a vertiport, how to operate a vertiport,
how to manage VCA at a vertiport, and how to operate and manage VCA within
a network of vertiports. A consortium of 33 European partners investigated these
challenges through three case studies in different operating environments (French
Riviera, Balearic Islands, Rome), using ICAO’s Global ATM Operational Concept as
a guiding principle. The proposed concepts were validated through expert judgement,
fast-time and human-in-the-loop simulation. The results show that the digital infras-
tructure of U-space provides an appropriate baseline for collecting and distributing
vertiport-related information to all stakeholders. Nevertheless, current U-space
regulation neither sufficiently addresses this use case nor supports VCA integration,
instead VCA are treated as strictly segregated operations. In parallel, remotely
piloted VCA lack a regulatory baseline for integration, while ATM does not yet
provide the digital maturity and low-altitude coverage required for highly automated
VCA operations. This paper elaborates the current European regulatory framework
for VCA, identifies required evolutions in U-space and ATM, and demonstrates
how vertiports can be digitally integrated into a traffic management system. The
successful deployment of IAM ultimately depends on an interoperable integration of
ATM and U-space, leading to a progressive digitalisation of the ATM paradigm.

Keywords: VCA; eVTOL; vertiport operation; innovative air mobility; airspace
integration; ATM; U-space
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1 Introduction

The existing airspace structures and �ight and operating procedures historically designed
for conventional aircraft (i.e. �xed-wing aeroplanes and helicopters), airports and heliports
fall short of addressing the operational scale, characteristics and complexity of innovative
air mobility (IAM). Existing �ight procedures do not leverage the full capabilities and
respect the limitations of VCA designs in terms of manoeuvrability and performance,
and the lack of representative empirical operational data further intensi�es this challenge.
According to the current European VCA and vertiport regulatory framework [6, 3], the
regulator has put in place additional safety measures, such as identifying and booking
diversion locations during �ight planning, and con�rming vertiport availability at the
expected time of use before take-o�, to compensate for current operational uncertainties of
VCA. To address this, the vertiport information must be collected and shared, requiring a
more integrated and collaborative tra�c management system in which vertiports are a
key stakeholder. Additionally, visual �ight rules (VFR) and instrument �ight rules (IFR),
together with the concepts of visual meteorological conditions (VMC) and instrument
meteorological conditions (IMC), were designed for pilot-on-board operations that rely
on radio communication. These operational paradigms are therefore challenged in the
context of IAM, which encompasses both manned and unmanned VCA operations carrying
passenger and cargo.

In this paper, we examine how this integrated, collaborative IAM ecosystem could be
developed to provide a framework that orchestrates �eet (VCA), air (airspace) and ground
(vertiport) resources, and manages VCA tra�c streams in the air and on the ground.

A consortium of 33 partners from the European air tra�c management (ATM), U-space,
VCA, airport and vertiport industries, as well as the research sector, has joined forces to
examine ways of integrating new airspace users into the European airspace under the IAM
framework. The EUREKA project (EUropean Key solutions for vertiports and UAM)
is an industrial research initiative funded by the SESAR3 Joint Undertaking under the
European Union's Horizon Europe research and innovation programme. It is among the
�rst SESAR projects to extend the scope of the existing ATM, air operations and U-space
regulatory framework, particularly for vertiport and VCA stakeholders. Understanding
the short-term integration of VTOL-capable aircraft in manned con�guration (MVCA)
and vertiports into existing airspace and ATM structures is essential before advancing
towards remotely piloted passenger-and cargo-carrying (UVCA; formerly DVCA for cargo)
operations in a future digital ATM environment, both of which are addressed in this paper.

In EUREKA, we therefore investigate four operational challenges that will guide the
integration of VCA and vertiports:

� Where to place a vertiport?

� How to operate a vertiport?

� How to operate and manage VCA at a vertiport?

� How to operate and manage VCA inside a vertiport network?

These four operational challenges will be researched based on three use cases in three
di�erent operating environments (see Table 1), with the aim of paving the way for concepts
developed to be applicable and scalable across Europe.
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Table 1: Referenced use cases and operating environments for each case study discussed in
this paper. VCA = vertical take-o� and landing capable aircraft; VFR = visual �ight rules;
IFR = instrument �ight rules; FTS = fast-time simulation; RTS = real-time simulation.

Case Study I
French Riviera (France)

Case Study II
Balearic Islands (Spain)

Case Study III
Rome (Italy)

Business case Passenger-carrying Cargo-carrying Passenger-carrying VCA
Vertiport location Airport, city centre Airport, air�eld Airport, city centre
ATS airspace Class D Class D Class D
U-space airspace Only at urban vertiport All All
VCA Multirotor, tiltrotor Vectored thrust Multirotor
VCA Operating
Mode

VFR, IFR Remotely piloted VFR

Validation Expert judgement, an-
alytical analysis, FTS,
RTS

FTS Expert judgement, ana-
lytical assessment

To ensure a systematic approach and address all ATM system components and their
complex relationships, the structure of this paper and our research follow the principle
of ICAO's Global Air Tra�c Management Operational Concept (Doc 9854 [1]), which
de�nes seven components of the ATM operational concept (see Figure 1).

Figure 1: The seven ATM concept components on which this paper is based on. Own
depiction based on ICAO's Global Air Tra�c Management Operational Concept (Doc
9854) [1].

Leveraging this structure enables us to examine how IAM challenges the entire ATM
paradigm. These seven ATM concept components are therefore applied to our research
scope, and the original GATMOC structure is revised where necessary. Table 2 summarises
the conceptual elements addressed in this paper.

This paper presents the results of the �rst European joint investigation into the safe
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Table 2: IAM ATM/U-space concept components following ICAO GATMOC principles.

Concept Component Topics Addressed Section Scope

Airspace User
Operations

Background 2.1 Business Case
Pilot in Command 2.2 System Design
Operational Control Centre 2.3 System Design
Flight Planning and Execution 2.4 Concept

Aerodrome Operations
and Management

Background 3.1 Regulation
Vertiport Location 3.2 Case Studies
Vertiport Weather Systems 3.3 Case Study
Vertiport Categories 3.4 Concept
Vertiport Operating Systems and Manage-
ment Tools

3.5 System Design

Vertiport Network Operating Systems and
Management Tools

3.6 System Design

Airspace Organisation
and Management

Background 4.1 Regulation
VCA Flight Procedure Design 4.2 Case Studies
Vertiport Tra�c Zone 4.3 Concept

Demand and Capacity
Balance

Background 5.1 Regulation
Vertiport Slot 5.2 Concept
Vertiport Availability 5.3 Concept

Tra�c Synchronisation

Background 6.1 Best Practice
Vertiport Collaborative Tra�c Manage-
ment

6.2 Concept

Vertiport Collaborative Decision-Making 6.3 Concept
Local Vertiport Network Management 6.4 Concept

Con�ict Management
Background 7.1 Regulation
VCA Flight Plan 7.2 Concept
Contingency and Disruption Management 7.3 Case Study

ATM and U-space
Service Delivery

Background 8.1 Regulation
Roles and Responsibilities 8.2 Concept
Clearances and Authorisation for VCA 8.3 Concept
ATC and U-space Handover 8.4 Case Study

and e�cient integration of VCA and vertiports. It examines the operational challenges
in various operating environments (see Table 1) and across national ATM and U-space
implementations and multiple IAM business cases. It summarises the �ndings of three
years of collaborative, multidisciplinary research across Europe and its lessons learnt.

Sections 1.2-1.5 introduce IAM in the European context. Sections 2-8 cover the seven
concept components: airspace user operations, aerodrome operations and management,
airspace organisation and management, demand and capacity balance, tra�c synchro-
nisation, con�ict management, and ATM and U-space service delivery management, as
introduced in detail in Table 2. The paper concludes with Section 9 and provides an
outlook in Section 10 to guide future research and development. The European regulatory
landscape related to VCA operations and VCA �ight procedure design is outlined in
Appendices A and B, respectively.

This paper is lengthy, and re�ects the complexity of IAM research and development.
Although each section can be read independently, we have intentionally kept all relevant
concept components together to present a complete and coherent operational concept.
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Where relevant, we reference applicable regulations, showcase system designs, conduct
case studies, and outline recommendations for future research to help streamline the IAM
development in Europe. Because this paper is the �rst of its kind, we encourage all readers
to provide us constructive feedback, as such input is crucial for advancing the safe and
e�cient integration of new airspace users.

1.1 Guiding Principles

The guiding principles for EUREKA and this paper were based on three ICAO principles,
extracted from the Global Air Tra�c Management Operational Concept and Global Air
Navigation Plan Strategy [1, 7]:

1."Vision Statement: To achieve an interoperable global air tra�c man-
agement system, for all users during all phases of �ight, that meets
agreed levels of safety, provides for optimum economic operations, is
environmentally sustainable and meets national security requirements."[1]

2."An operational concept is a statement of �what� is envisaged. It asks
and answers the question of what outcomes are required in the case of the
ATM system of the future. It is a vision statement. It is not a technical
manual or blueprint nor does it detail �how� things will be enabled; that
lies in a lower document in the hierarchy, which may include concepts of
operation or use, technical standards and strategic plans."[1]

3."[...] the entire focus will shift to who is best positioned and able to make
decisions. Even with shared information, there are aspects of each �ight
that may be unique to the operator. Therefore, despite this pool of rich
information, a situation in which only ANSPs make decisions based on
inputs will be suboptimal. Processes and procedures will be developed
to shift and enable the operator to manage the �ight trajectory, while
ANSPs focus on managing constraints and air navigation resources. With
the move towards the Internet of things, information will no longer be
the limitation, and the focus will shift to who can make the best decisions
resulting in improvements to the total system performance. This will be
possible because constraints will be minimised owing to the increased
accuracy and availability of data, considering all inputs to the system
and the absence of coordination limitations with everyone connected to
the network."[7]

These guiding principles inform the primary objective of EUREKA: contributing to the
long-term goal of U-space 2.0, as set out in the European ATM Masterplan 2025 Edition.
U-space 2.0 "refers to the next evolution of U-space to fully integrate drone and ATM
operations to support the scaling up of IAM and services"[5].

1.2 What is IAM?

The concepts of urban air mobility (UAM) and IAM have evolved from an initial wave
of enthusiasm into a serious �eld of discussion on a global scale involving regulators,
entrepreneurs, established aviation companies, and local communities. The European
Union Aviation Safety Agency (EASA) framed the overarching category IAM, which is
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de�ned as �the safe, secure and sustainable air mobility of passengers and cargo enabled
by new-generation technologies integrated into a multimodal transportation system� [8].
Under this umbrella, UAM was characterised more narrowly as a �new air transportation
system for passengers and cargo in and around densely populated and built environments�
typically enabled by a new generation of VCA, either piloted or remotely piloted [9]. While
the term UAM was predominantly used in literature and EASA documents until around
2022, IAM has been used more recently to acknowledge that VCA missions may bene�t
communities beyond pure urban environments.

However, the terminology remains inconsistent and is sometimes used ambiguously even
within the most recent EASA documents. NPA 2022-06 [10] de�nes IAM as a subset of the
broader term IAS (innovative aerial services), whereas the EASA IAM Hub [8], intended
as a public information source, treats IAM and IAS as separate domains. Inconsistencies
in terminology increase further when comparing international regulations and operational
concepts. The U.S. Federal Aviation Administration (FAA), in alignment with the National
Aeronautics and Space Administration (NASA), uses advanced air mobility (AAM) as its
overarching term. �AAM is a transportation system that moves people and property by air
between two points in the United States (U.S.) using aircraft with advanced technologies,
including electric aircraft, or electric vertical take-o� and landing (eVTOL) aircraft, in
both controlled and uncontrolled airspace� [11]. UAM is considered a subset of AAM,
corresponding to operations in dense metropolitan and suburban areas [12]. ICAO has also
adopted the term AAM when establishing a dedicated study group in 2022 [13], signalling
ongoing e�orts towards internationally harmonised terminology, vision and rule making
frameworks.

In this paper, IAM and IAS are considered as separate domains. EUREKA's focus is
on IAM, which involves the highly automated mobility of passengers and cargo between
vertiports, regardless of location and operating environment.

1.3 What is a VCA?

Figure 2: Passenger-carying tiltrotor VCA,
©Wisk.

Figure 3: Cargo-carrying multicopter VCA,
©Pipistrel Vertical Solutions d.o.o.

Recent developments in air transportation, such as the introduction of VCA, have
created a need for a clear and comprehensive regulatory framework for IAM. These new
aircraft designs have unique characteristics relating to safety, certi�cation, and operations,
that are particularly relevant in densely populated areas. Their integration into existing
airspace, tra�c, and transport systems requires tailored regulations.
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