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Executive summary 
This document is the Interoperability requirements V3 Step 1 within SESAR Project 07.05.04 (merged 
with P07.05.02). It provides the interoperability requirements for Step 1 developments supporting the 
integration of the Advance Flexible Use of Airspace (AFUA) concept in network operations. which is 
addressed by SESAR Solution #31: “Variable profile military reserved areas and enhanced (further 
automated) civil‐military collaboration”. 

This INTEROP document completes the operational requirements, processes and services defined in 
the OSED 07.05.04-D45 [8] by describing the interoperability requirements for interfacing ASM 
support systems with ATC system and the Network Manager system. 

The interoperability requirements identified are focusing on ground-ground data exchange and intend 
to ensure that relevant information is timely and correctly transmitted among ASM support systems 
and the different Air Traffic Management (ATM) systems by using the available technology and future 
developments within SESAR. 

This document reflects the requirements update in AFUA OSED and SPR. 
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1 Introduction 

1.1 Purpose of the document 

This is the INTEROP Step 1 document developed in SESAR Project 07.05.04. The initial integration 
of the AFUA in the network should start with automated processes providing the right information to 
the relevant actors facilitating the decision making process (CDM). The purpose of this document is to 
provide the interoperability requirements for the processes and services described in the OSED 
document [8] by describing the ground-ground interfaces and data exchange between ASM support 
systems, the Network Manager and the ATC system to support the ASM/ATFCM processes in all 
phases. 

These interoperability requirements describe how and when the information will be exchanged 
amongst identified systems, in order to ensure that all actors involved have a common situational 
awareness enhancing the real time airspace status update. These requirements are linked with the 
Functional blocks as defined in the TAD of projects 7.02 (Aeronautical Information Provision, 
Cooperative Airspace Management and Aeronautical Information Provision) [14] and 10.01.07 
(Legacy Ground-Ground Datalink Communications (GGDC) [13]). 

These requirements will be an input for system projects P10.05.01 and service modelling related 
project P08.03.01 that will continue with a more detailed description of interfaces and data exchanges 
(IER). 

This document reflects the requirements update in AFUA OSED [8] and SPR [12]. 

1.2 Scope  

The concept of AFUA is part of the Network Operations concept developed by SWP07.02. The 
interoperability requirements within this document address the Operational Focus Area 05.03.01 
Advanced Flexible Use of Airspace and Airspace Management. This OFA represents the set of 
dependent operational and technical improvements related to “Demand and capacity Balancing En-
Route”. 
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Figure 1: INTEROP document with regards to other SESAR deliverables 

In Figure 1, the Steps are driven by the OI Steps addressed by the project in the Integrated Roadmap 
document. 

Project P07.05.02 is part of the Demand and Capacity Balancing service family and will contribute to 
the following ATM Services: 

o Demand and capacity balancing services (Planning), 
o Demand and capacity balancing services (Execution). 

This INTEROP is allocated to OFA 05.03.01 Airspace Management and AFUA. It is linked for Step 1 
to: 

• OI AOM-0202-A: Automated Support for strategic, pre-tactical and tactical Civil-Military 
Coordination in Airspace Management (ASM). 

• OI AOM-0206-A: Flexible and modular ARES in accordance with the VPA design principle. 

This INTEROP is today compliant with Integration Roadmap DS14 [4]. 

1.3 Intended readership 
The intended audience is: 

• SWP7/13 for consolidation into the Network Operations concept; 
• P07.05.04 Members to provide the reference set of operational requirements related to the 

operational improvement AOM-0206-A Flexible Military Airspace Structures and AOM-0202-A 
Automated Support for Real Time Civil-Military Coordination in Airspace Management; 

• SWP7.2 for consolidation into the Network Operations concept; 
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2 System Description 
This section provides a high level description of the selected technology supporting the applications 
and services defined in the OSED, ref [8]. 

2.1 High Level description and rationale of the selected 
technology 

In Step 1 V3, project P07.05.04 will focus on the interfaces for AFUA at ground-ground level between 
the different ATM sub-systems to ensure common situational awareness in the planning and 
execution phase. 

To ensure this interoperability during Validation activities, the stakeholders involved in the AFUA 
concept development and validation activities agreed to validate concept elements by means of 
already developed prototype systems in order to demonstrate the system interoperability and 
feasibility of SWIM technical profile TP (B2B) as well as the applicability of data exchange standards 
(AIXM 5.1). They provide access to both data and services via a system-to-system interface over the 
extranet, allowing the NM customers to exploit and use the information in their own systems, 
according to their business needs. Therefore physical services allocated to the system functionalities 
were designed in conformity with industrial standards stakeholders operational and system 
requirements. It was recognised by stakeholders and respective WP8 experts that the services 
designed within FT-09/SVA-008 activities have the same or similar functionalities versus services 
used by the systems in the validation activities but they cannot be compliant with SWIM criteria.  

However, the objective for Solution’s deployment is to support the interoperability required through 
SWIM (System Wide Information Management) compliant services. 

The NM B2B web connections/functions are entirely based on Web standards and follow the 
standards defined within SESAR to support ASM B2B connections/functions; the exchanged data 
follows standard data models. 

The data exchange format for all B2B connections/functions to support ASM will be via AIXM 5.1 and 
its e-ASM extension. 

• AIXM is a data exchange specification that uses the Extensible Markup Language (XML)
technology in order to define features and messages used to exchange information about the
aeronautical data contained in AICM. AIXM 5.1 provides an extensible, modular aeronautical
information exchange standard that can be used to satisfy information exchange requirements for
current and future aeronautical information applications. 

o AICM is a conceptual/logical model that uses entities, attributes and relationships in order to
describe aeronautical features such as airports, runways, navaids, obstacles, routes, terminal
procedures, airspace structures, services and related aeronautical data.

• e-ASM is an extension to AIXM 5.1 that supports European Airspace Management. The e-ASM
specification has been developed to provide a common data model and a common data encoding
format for data that needs to be exchanged digitally between tools and systems involved in the
dynamic airspace management process.

The Airspace Data Repository (ADR) publishes e-AMI messages to ensure a more dynamic 
dissemination of the ASM decisions. 

The electronic Airspace Management Information (e-AMI) is part of the NM B2B web 
connections/functions. The objective of this service is to cope with the extension of the ASM process 
in the tactical phase. The e-AMI will provide the view on the availability of routes (closure and opening 
of CDRs and ATS routes) and on the airspace allocations according to the approved ASM 
procedures. 
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The On-Line Data Interchange (OLDI) standard supports the messages exchange between ATC (civil 
and military / Air Defence unit) and ASM support systems. The ATS Data Exchange Presentation 
(ADEXP) provides a format for use in on-line computer to computer message exchange. In the future 
the message exchange will be supported by SWIM. 

The ADEXP format has been specified for exchanging coordination messages to automate the 
operational coordination and the exchange of information for situational awareness and the 
coordination of ARES requests between civil and military ATC/Air Defence units. ADEXP provides a 
format for use in on-line, computer to computer message exchange and for message exchange over 
switched messaging networks. 

Those coordination messages ensure the timely delivery of operational information related to co-
ordination through standardized data extraction and transmission capabilities. 

To support the exchanges between the ASM support systems and the corresponding NOTAM Office, 
the ASM support systems provide the functionality to send a NOTAM request, when needed, to the 
appropriate NOTAM office. This service is provided by the Aeronautical Fixed Service (AFS) through 
the ATS Message Handling System (AMHS).  

The AMHS is the replacement1 of the AFTN/CIDIN technology (which is close to its obsolescence) 
and is an integral part of the CNS/ATM concept. The European AMHS makes use of a TCP/IP 
network infrastructure aligned with the recent evolution of the Aeronautical Communication Network 
(ACN) concept for ground communications. This entails the transitions from X.25 equipment and 
protocols to the IP technology, IPv4 / IPv6 in the future. 

AMHS connectivity will be an important step towards the network centric architecture System Wide 
Information Management (SWIM), to be implemented in the sequence of SESAR Target Concept 
which requires all ATM actors, including military ATC/Air Defence, to be able to exchange information 
in a distributed and fully automated way. 

Technologies and protocol mentioned previously reflect mostly the existing technologies, nevertheless 
they are not limited to them. 

Consequently, medium and longer term civil-military interoperability solutions are likely to include 
higher levels of connectivity and exchange of aeronautical messaging services including compatible 
security levels. 

2.1.1 B2B connections between the Network Manager and an ASM 
Support Systems 

Following B2B connections describe the exchanges between the Network Manager and local ASM 
Support Systems in the framework of the ADR developments to enable ASM / ATFCM processes. 

2.1.1.1  General Description 
The Airspace Services B2B connection/function group provides services concerning the management 
and the publication of airspace information. This group consists of two types of services: 
• Airspace Structure Service: services for querying and modifying airspace structure;
• Airspace Availability Service: services for querying and modifying the airspace availability; this
includes the support of the Advanced Flexible Use of Airspace activities (regarding eAUP/UUP
coordination) and the RAD. The requests of the Airspace Availability Service are:

1 AMHS will replace AFTN and CIDIN networks with effect from early 2009 approximately, but will not migrate to operation over 
PENS until later. Since many military units today rely on AFTN terminals to transfer aeronautical data such as flight plans, 
NOTAMS, meteorological data, etc., military access to AMHS will remain a civil-military interoperability requirement, probably 
through local agreements with civil ANSPs. 



Project Number 07.05.04 Edition 00.04.01 
D46 - Advanced Flexible Use of Airspace Interoperability Requirements for Step 1 

16 of 37 
©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAIRE, NORACON for the SESAR Joint Undertaking 
within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher 
and the source properly acknowledged 

o EAUP Chain Retrieval Request / EAUP Chain Retrieval Reply
o EAUP CDR Request / EAUP CDR Reply
o EAUP CDR Compare Request / EAUP CDR Compare Reply
o EAUP RSA2 Request / EAUP RSA Reply
o EAUP RSA Compare Request / EAUP RSA Compare Reply

2.1.1.2 B2B data exchange from the ASM support systems to the 
Network Manager 

• Sending national airspace plans to support the AUP/UUP update process:

o Send AUP/UUP to the CADF in both, “Draft/Intended” version and “Ready” version. In the
same way, the CADF will send messages to the ASM support systems proposing changes,
resulting from the network impact assessment, to update the AUP/UUP only when it is in
“DRAFT” status. Once the AUP/UUP status changes to “READY”, the network impact
assessment can continue for traffic demand aspects but proposed changes in terms of
allocated ARES should not be sent.

• Sending event data:

o The ASM support systems shall feed the Network Manager with advanced information on
major military exercises and State events (e.g. Olympics, typically and successively starting
from one year in advance).

o The ASM support systems allow updating this event data by adding specifics to those events
when necessary.

• Sending updated airspace status to update the Network Manager with real time information
concerning the activation, de-activation and modification of areas and CDRs.

2.1.1.3 B2B data exchange from the Network Manger to an ASM support 
systems 

• This service provides the consolidated European AUP/UUP with changes to airspace and
conditional route usage, and supports automatic data processing. CACD operational data will be
available to download in AIXM 5.1 format.

• Exchange of consolidated and consistent airspace data using AIXM 5.1 as common format to
ensure all actors have the same description of the airspace to support their operations.

• Enable the ASM support systems end-users to know the impact of an airspace request on the
network by providing ATFCM data. The aim is to assess the potential impact of the ARES before it
has been requested, that way military and civil users can choose airspaces were network congestion
is lower while achieving their mission / business objectives.

2.1.2 Information messages exchange between the ATC system 
and an ASM support systems 

The ASM support systems and the ATC system are connected in B2B sharing the airspace planning 
and status, however, the ATC system is updated with the current airspace status only in the execution 
phase. The process is very similar for ARES activation and de-activation or modification. 

2 Original abbreviation taken from document CFMU 14.0  - Airspace Services B2B Reference Manual,it will be 
named ARES in the future 
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The exchange of information between the ASM support systems and ATC systems regarding the 
ARES status will be supported by On-line Data Interchange (OLDI) by means of a message 
represented in ADEXP format.  

Each time that an ARES is close to activation, the ASM support systems send a pre-notification 
message to the corresponding ATC system. To ensure the correct reception of the message, the ATC 
system acknowledges the ASM support systems through a LAM message (in the OLDI Protocol). 
Then, the information is automatically updated at the CWP. 

When an activated ARES is requested to be modified (de-activated/ cancelled) at very short notice 
the message exchange process is the same as described above but in this case there’s no pre-
notification message to the ATC system, instead of that, the ASM support systems send a message 
to the ATC system and the information is automatically updated at the CWP, taking into account the 
changes on the original ARES. 

When the activity in the ARES has finished, the ASM support systems send a de-activation message 
to the ATC system (at this stage there’s no need of pre-notification message). After the reception, the 
ATC system acknowledges through a LAM message and the information is automatically updated at 
the CWP. 

2.2 Assumptions 
To support the interoperability between the different systems above mentioned the following 
assumptions have been made: 

• ADR is partially implemented and  the two core databases of the ADR (CACD & EAD/SDO) 
are aligned with AIXM 5.1; 

• The ASM support systems have their own database and guarantees data ownership and 
confidentiality to support the ASM processes; 

• The proper functioning of the software used by the systems to be validated constitutes an 
integral part of the individual software design process which is not addressed here to be 
validated; 

• It is assumed that roles identified within the document are using the ASM support systems. 

2.2.1 High-level link to SWIM 

According to the SESAR concept of operations, the System Wide Information Management (SWIM) 
will be the network that will allow the overall European ATM systems and the different ATM 
stakeholders to interoperate. 

The principles of the advanced flexible use of airspace (AFUA) are based on the dynamic airspace 
management in all phases of the operations, from initial planning to the execution phase. This 
requires a more automated exchange of information between civil and military users as well as 
specific tools. 

While ASM support systems keep military and civil ATM stakeholders involved in all phases of the 
ASM process, SWIM will be the network through which the actors will have access to the necessary 
information services, and will support the promulgation of airspace information whenever it changes, 
to guarantee common situational awareness among stakeholders. 

The civil – military coordination demands continuous exchange of reliable and updated information. 
To cover this requirement SWIM will be an important driver for new and updated standards that will 
enable the interoperability and standardization of information services, allowing military and civil ATM 
stakeholders to implement network management information into their business processes in a 
harmonized way. 
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SWIM will be based on Service Oriented Architecture (SOA) and open and standard mainstream 
technologies that will support users and their applications to share information in a transparent and 
efficient manner. 
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