
The emerging role of standards 
in delivering the future airspace architecture

Discussion Paper



Discussion Paper: The emerging role of standards in delivering the future airspace 
architecture 

 

1 

 

1. INTRODUCTION 
The Airspace Architecture Study (AAS)1 and transition plan have set a challenge to the Air Traffic 
Management (ATM) community: Accelerate the deployment of a new distributed architecture 
to enable seamless, flexible and scalable provision of services.  

This is an exciting challenge that will require new technology, new approaches to service delivery 
and new forms of service provider – the so-called ATM Data Service Providers (ADSP).  

It is a collaborative vision – with European airspace managed as a single continuum by an 
integrated system operated by national ANSPS, the Network Manager, ADSPs as well as CNS, MET 
and AIS providers all working for the common benefit of the network supporting both civil and 
military requirements, as well as manned and unmanned aviation.  

Standards play an important role in ensuring safe and efficient air traffic management. Many 
different types of standards and specifications are used within ATM. They include both global 
ATM standards set by ICAO and European Standards set by the ESOs2, EUROCAE and 
EUROCONTROL. A wide range of standards from other standardisation bodies such as ISO, SAE 
are also used – ATM equipment is required to meet requirements stemming from regulations in 
related areas3. The three main and complementary roles for standards from the service provider 
perspective are: 

• Interoperability and Harmonisation: Standards assist in enabling operational and safety 
criteria to be met and ensure interoperability of systems and procedures operated by 
neighbouring ANSPs and other users including the military. 

• Compliance: Standards assist in demonstrating compliance to regulations (in Europe ATM 
systems and constituents must comply with the essential requirements defined by the 
EASA basic regulation and supporting implementing rules).  

• Procurement: Standards can also support procurement by providing a set of consistent 
requirements that manufacturers can use to develop systems and ANSPs procure against. 

As will be discussed in Section 2, the transition from the current to future architecture requires a 
shift from detailed standards of systems to a new approach based on capturing service 
descriptions that define interoperability, safety, performance and security requirements, to 
support large-scale deployment and enable operational approval of both systems and services.  

And in section 3, the Certification and regulatory evolutions towards the EASA framework are 
considered as they offer an opportunity for simplifying implementation activities by enhancing 
operational approval and fitness-for-purpose of relevant standards. Added to a new deployment 
partnership and R&D to deployment lifecycle, opportunities exist for more focused and tailored 
industrialisation activities, including standardisation planning and development.  

                                                           
1 AAS https://www.sesarju.eu/node/3253 
2 The European Standards Organisations (ESOs) are CEN (https://www.cen.eu), CENELEC (https://www.cenelec.eu/) and ETSI 
(https://www.etsi.org/). 
3 For example, the RTTE and RED Directives covering radio equipment. 
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This paper provides a basis for the discussion of the role of standards in support of the 
necessary implementation and transition. It has been prepared jointly by experts from DG 
MOVE, EASA and EUROCONTROL for the purpose of the Standards Evolution Workshop on 10 
November 2020.   

2. WHY STANDARDS NEED TO EVOLVE 

2.1. THE CURRENT ARCHITECTURE 
The current airspace architecture is based on vertical integration within national air navigation 
service providers (ANSPs) of nearly all the systems and constituents required to deliver air traffic 
control services. It is best described as a “found architecture”, in that it has emerged from 
decades of gradual development and safety improvements rather that from a top-down design.  

 

Figure 1   The Current Architecture4 

In this current architecture, each Area Control Centre (ACC) has its own physical layer that 
includes Communication, Navigation and Surveillance (CNS) sensors, and Meteorological (MET) 
and Aeronautical Information Service (AIS) equipment. All ACCs have vertically integrated flight 
data processing systems (FDPs) and surveillance data processors (SDPs) providing the processed 
data to the controller working positions (CWP). This operational data includes flight information, 
weather, surveillance, and aeronautical information.  

As ATM evolved, new standards were needed to enable new functions to operate in multiple 
locations. Through organisations such as ICAO and EUROCONTROL global and regional aviation 

                                                           
4 Source: AAS 
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harmonising standards were established. When there was an industry consensus that a new 
standard would be beneficial, an industry standard was developed by volunteers at industry-led 
organisations such as EUROCAE. In turn, regulators would reference standards as a formal means 
to demonstrate regulatory compliance and in some instances, the Commission would even 
mandate standardisation organisations to deliver specific standards for the Single European Sky. 
As new functionality has been developed, it has been added to existing systems in the form of 
upgraded or renewed ATM systems requiring updates to standards such as OLDI and ASTERIX or 
new standards to enable further data sharing. 

The current set of standards reflect the current systems – they largely define systems and system 
interfaces including procedures, safety, security and performance requirements. Specific 
equipment for Communications, Navigation and Surveillance (CNS) tend to have detailed 
equipment specifications including acceptance tests developed by EUROCAE, for example.  

However, key ATM systems do not make use of a single standard – rather they are bespoke 
systems based on a combination of local specifications; global, regional and national standards; 
service level agreements and best practices. The best approach to adding new functionality may 
differ between systems which complicates deployment and standardisation needs. To support 
this continuously evolving environment, interface standards require constant maintenance to 
keep up with feedback from operations and review their requirements to enable the deployment 
of new functionality. 

2.2. FUTURE ARCHITECTURE 
Figure 2 illustrates the main concepts of the future architecture defined in the AAS. The AAS 
allows for a decoupling of the current vertically integrated systems. A key element is the 
separation of ATS from ATM data services – with the emergence of a new breed of service 
provider – the ADSP or ATM Data Service Provider ensuing access of common data to all ACCs.  
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Figure 2 The Future Architecture5 

2.3. NEW FORMS OF SERVICE PROVISION 
In practice realisation of the AAS benefits requires transformation of both systems and 
organisations. From a standards perspective, it is important to realise that individual 
organisations may operate at one or more levels: ATS, Data and Integration Services and Auxiliary 
Services such as CNS, AIS and MET. 

Standards will need to support these emerging business models by ensuring robust definition of:  

• The services consumed by the different entities including the data exchanges, the 
performance (including dynamic characteristics) of that exchange and the required 
behaviour if the necessary performance is not available. 

• The performance requirements of the systems deployed by each entity to ensure the 
services are provided as described.  

In doing so two key areas will need to be addressed. Firstly, some interfaces that are currently 
within a single ANSP (and potentially within a single system) will become external interfaces. 
Figure 3 illustrates the key new areas where new interfaces and interoperability are required. 

 
Figure 3: Proposed service-oriented architecture depicting service flows6 

                                                           
5 Source: AAS  
6 Source: AAS  
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An initial first step is to complete the transition away from traditional point-to-point interface 
standards to the full implementation of SWIM enabling service descriptions to be based on 
common information exchange standards such as FIXM7 and AIXM8.  

Once fully implemented, the new architecture will enable new ATM functionality to be 
implemented as a new service or an upgrade to an existing service. It will no longer be necessary 
to implement new interfaces, upgrade hardware or maintain legacy interface standards – 
reducing the complexity and cost of upgrades. 

The second issue is that the ATSPs will need to build trust with the ADSP and auxiliary services 
providers. Robust service descriptions will be a key part of this – but there is a wider issue.  

To really deliver reduced system costs it is important to enable a shift to the use of commercial 
(or COTS) hardware - running specialist software to implement the necessary services. The ATSP 
using the services of an ADSP does not need to know what the hardware is – instead the service 
description needs to be sufficient for the ATSP to build trust in the ADSP services. The regulatory 
approval or the ADSP, including auxiliary services providers, and their systems will support this 
building of trust through the service chain. 

This also means that the systems deployed each entity will be able to rely on standards from other 
sectors that can demonstrate compliance to the required safety and performance objectives, for 
common issues such as hardware reliability, cyber security, and even artificial intelligence – 
reducing the need for costly ATM specific development.  

3. ENABLING AAS DEPLOYMENT 
Deployment of ATM systems is a continuous process that occurs at different levels, for example: 

a) Local Deployment where a system is deployed to deliver a specific localised benefit. 
b) Common Procurement where a group of ANSPs agree on a single specification in order to 

lower overall costs. 
c) Synchronised Deployment where large scale deployment is required to achieve network 

benefits. 

Local deployments are an essential element of ATM modernisation, to ensure that the ATM 
system is able to handle specific local conditions. Initially, there may be no need for standards at 
all or the role of standards in local deployment may be limited to ensuring interoperability with 
neighbouring systems with the specific functionality captured in a local specification. However, 
as the number of installations grows, more formal standards become desirable to support scaling 
up of deployment. 

Transition to the future architecture however needs collaborative effort directed at network 
level. From a standardisation perspective the key difference between local and synchronised 
deployment is that standards and other regulatory material to support scaled up deployment and 
operational approval are required before procurement. Initial standards can be produced prior 
                                                           
7 Flight Information Exchange Model - https://www.fixm.aero/ 

8 Aeronautical Information Exchange Model - http://www.aixm.aero/ 

https://www.fixm.aero/
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to industrialisation, but standardisation activities are required throughout the industrialisation 
phase so that lessons learned from production and validation are fed back into the standards. It 
is only at the end of the industrialisation phase that the operational and/or economic benefits of 
scaled deployment can be truly articulated. Initial or pilot deployments may also provide 
additional feedback impacting standardisation, performance, safety, training and approvals 
material. 

Reducing risk in the industrialisation phase is therefore important and is already being addressed 
in individual relationships between manufacturers and procuring ANSPs.  However, to achieve a 
broader result, it is essential to achieve significant enhancements to maturity assessment and 
buy-in at the end of V3, including the use of very large-scale demonstrations (VLD) within SESAR.  

3.1. A NEW APPROACH TO GROUND CERTIFICATION 
A further way in which the standardisation framework is being affected is by changes to the way 
in which operational systems are approved – a process currently known as conformity assessment 
(CA). 

The current system of CA is based on the interoperability Regulation of the Single European Sky. 
However, the adoption of the EASA Basic Regulation in 2018 included the repeal of the 
interoperability Regulation and requires new provisions, including standards adapted to the new 
framework, to ensure the suitability of ground equipment to be developed under the EASA 
framework. EASA has established a Rule Making Task to develop the framework for approval of 
ground equipment. Its provisions will consider different mechanisms to ensure ground equipment 
suitability for use, including certification processes, where the use of common standards is 
important to harmonise behaviour and ensure the necessary interoperability throughout the 
related systems. This new approach is being designed with the new architecture in mind and in 
particular the need to build trust in systems deployed by an ANSP to provide services to another.  

The repeal of the remaining elements of the SES interoperability Regulation (552/2004) in 2023 
will also see the end of Community Specifications offering presumption of conformity to essential 
requirements and implementing rules. There is a need to consider how existing standards 
providing means of compliance within the EASA framework will be affected and assessed as being 
fit for purpose.  

3.2. ENHANCED EUROPEAN COLLABORATION AND PLANNING AND DEPLOYMENT LIFECYCLE 
There are only finite expert resources available within the system and the current crisis reinforces 
the importance of collaboration in supporting prioritisation and best use of those resources 
through planning and sharing of information. In the context of the European standardisation 
framework, an increased focus from EASA in coordinating standardisation efforts and 
identification of standardisation needs is also being realised, notably, using the European ATM 
Standards Coordination Group (EASCG), to provide a collaborative roadmap of those standards 
necessary to implement Europe’s ATM Master Plan.  

The further evolution of deployment management in a new partnership and one that forges 
closer links between R&D and deployment programming will significantly close the 
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industrialisation gap. It will offer the opportunity for end-to-end analysis, anticipation, planning 
and execution of all industrialisation and implementation activities, of which standards are a key 
component.  

4. CONCLUSIONS 
Transitioning to a distributed architecture as proposed by the AAS is a new challenge for Air Traffic 
Management stakeholders – and one that would need to be accomplished at a difficult time for 
the industry. The transition appears to come with potential benefits due the increased flexibility 
and scalability enabled. 

The challenge would affect all parts of the industry – including standardisation . . .  

• The transition to AAS would require a shift to standardising service descriptions that 
enable the different entities to supply and consume data services with confidence. 

• The standards used to define how services description are implemented would have to 
be based to the largest extent possible on open standards from other domains that were 
already able to offer the required performance levels.  

• The need for aviation-specific standards will not go away but the system would have to 
embrace a broader range of standards and standards development organisations, and be 
more pro-active in seeking out non-aviation-specific standards.   

• The identification and adaptation of relevant non-aviation-specific standards even in the 
short-term could minimise impacts on finite resources.  

• To support the transition we would need to prioritise the standardisation of essential 
enablers – and we need to validate those standards to support accelerated deployment. 

• That on-going revisions to the CA and deployment framework support this prioritisation. 
• An end-to end standardisation process is an essential part of maturing and deploying 

solutions. Given the increasing limitations on expert resources, it is important to prioritise 
and achieve greater efficiency.  Two key developments would support this: 

o Integration of the standardisation process within the new R&D to deployment 
lifecycle 

o Coordination by EASA of the European standardisation collaboration process 
• Standards will have to adapt to support the new ground certification process and the 

broader compliance standardisation framework post SES 552/2004.  

Overall it appears that the harmonisation/compliance/procurement roles of standards would not 
necessarily change, rather it would be the subject matter that would need to change. 
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