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	SUMMARY

	This paper discusses problems of introducing new services and new systems in ATM. In particular it highlights the need for finding ways to shorten the time required for deployment of new data link based ATM services.

It is recommended that the following text is included in the WG-T/1 report to ACP:
 “The aviation community should use the existing communication systems under implementation (VDL Mode 2 and VDL Mode 4) in support of developing, validating, testing and demonstrating the new communication ATM services envisaged in the new Concept of Operation. Furthermore, these systems can provide early services in the time frame from now up to 2020 when the new communication systems will become available.”


1. INTRODUCTION

1.1 Development of new ATM services in aviation is a cumbersome and very resource consuming activity. Time from a mature idea to implemented operational service span often up to about 25 years and longer. One example is the implementation of data link based services in ATM. 

1.2 It was in the beginning of 1990-ies that data link based services was identified as being a necessary component of modern ATM. Subsequently ICAO started to develop provisions including application definitions, network specifications and data link standards. The technical standards were published in the second half of 1990-ies, followed by manuals specifying the operational applications. Since then we have had several activities in Europe aiming for providing data link services in ATM. So far we have managed to provide “initial services” in some limited areas and the full implementation through binding legislation will be in place 2016. This is a rather remarkable situation in an industry that has an image of being on the for-front of technology. But it clearly shows that something have to be done to expedite the process from initial thought to real implementation of operational services.

1.3 This paper discusses problems of introducing new services and new systems in ATM. In particular it highlights the need for finding ways to shorten the time required for deployment of new data link based ATM services.

2. what makes it difficult to change?

2.1 There are various reasons for the slow progress of changes in aviation. It should be recognised that ATM is about extensive cooperation between systems onboard aircraft and systems on the ground, between pilots and controllers through agreed operational procedures all governed by a detailed legal framework to ensure the high level of safety that is expected in aviation. Introduction of fundamental changes in ATM will involve all these aspects. Unique expertise is in most areas required in order to ensure that issues are being dealt with in a correct way. The process can be very fast within each individual area, but when combining them all together the situation is very different with extensive coordination between the phases of development.

2.2 The stakeholders in aviation are getting more and more business oriented and especially airlines are looking for fast return of investments. The trend is that no one will invest unless there are clear and obvious benefits to be gained in near term. No benefits, no support for changes. Even when regulatory and legal means are applied, there must be a broad support from stakeholders otherwise it is not likely that there will be enough momentum that makes political decisions possible.

2.3 Introduction of new services based on new systems is also hampered because a critical mass of population to be equipped is required before benefits can be obtained. As investments in aircraft and ATC systems are considerable and systems have long lifetimes, no “big-bang” introductions are possible. New systems have to be phased in among already existing systems. Value-added services have to promote introduction of new systems to allow transfer of existing services into new system environments.

3. What takes time?

3.1 Traditionally, technical systems onboard aircraft and on ground have been established and developed independently. Very few systems and functions in use today require interoperability between airborne and ground equipment on the technical level. Ability to navigate builds upon a ground infrastructure with navigation aids. Surveillance is based on an airspace structure augmented by cooperative surveillance means. Communication is based on contacts between controllers and pilots by voice. Onboard aircraft systems are very sophisticated with advanced Flight Management Systems (FMS). Modern ATC systems on ground consist of several advanced data processing systems and controller support tools. It is remarkable that a DSB/AM analogue voice system developed 50 years ago still is the link that connects the aircraft systems to the ATC systems with pilots and controllers as the executives.

3.2 Changing this established, very flexible and well accepted scheme with clear definition of roles and distribution of responsibilities is very challenging. A change of mindset is required. The traditional human cantered way of operation where everything is processed by controllers and pilots, will have to be complemented with automated data exchanges and functions between computers onboard aircraft and on ground. Furthermore the new technology will allow for changes of the traditional roles of and division of responsibility amongst the actors involved. 

3.3 New services require development of new operational procedures, design of user interfaces (HMI), technical standardisation, safety case process and certification, which all are very time consuming. However, the most difficult and underestimated part of the process of changing is probably gaining acceptance from the users, the controllers and the pilots. This acceptance is probably the most challenging part in the changing process that includes introduction of new paradigms. 

4. WHAT to do?

4.1 The complex development process in aviation is from a theoretical point of view characterised by a set of sequential events leading up to new services put in operation. In reality the process consists of iterative activities within and across domains and a complicated mixture of top-down and bottom-up approaches. The result is very often unique aviation solutions with elements that are very interrelated to each other. In support of timely implementations, the development process has to change to something similar that is applied in the Personal Computer (PC) business with open architectures with components that can be connected through “plug and play” connections. Such architectures allows for development of components to be undertaken in parallel.

4.2 The concept of operation defined by SESAR is based on a Service Oriented Approach (SOA) that builds upon services supported by architectural components that are interconnected with a flow of well defined data elements. It is the agreed data elements and the exchanges of these that govern the interoperability and at the same time create a flexible environment that is to a great extent technology independent. This flexibility opens up a competitive environment that might boost the development process.

4.3 A key feature is the possibility to exchange accurate data between airborne systems and systems on the ground in a timely, predictable and flexible manner. This is a prerequisite for the understanding of what can be achieved with the new concept of operation. A good understanding of what technology can offer is fundamental for the system developers when designing the components and functions of the future ATM system. Assumptions based on theoretical studies have to be tested and proven through real experiments and prototype implementations.

4.4 Experimental implementations for tests, demonstrations and preoperational activities are valuable in support of the development process but also as a mean for exchange of ideas and views between operational experts, engineers, system designers, safety experts etc. They also represent an invaluable possibility to get early acceptance for the new services by the users, the controllers and the pilots. The users have to become “owners” of the ideas. They have to have confidence in the new services and they have to trust the new technical solutions. Experts working on procedures and legal framework have to understand the ideas behind the new services, the supporting elements and the necessary safety nets.

4.5 A focused development process has to be followed that builds upon several parallel processes within the framework of an agreed global ATM concept.

5. conclusions

5.1 The process of change in ATM is well underway. Since the An-Conf/11 several initiatives have been taken including definition of a new concept of operation, understanding of envisaged requirements which will lead up to a master plan for the “new” ATM system. The definition of the Future Communication Infrastructure (FCI) is an important part in this process, as all new functions will depend on availability of information.

5.2 The findings of the Future Communication Study (FCS) gives good understanding of how the FCI will look like and the future needs for data exchange in aviation. The study concludes that the FCI will consist of a number of legacy systems and a set of new systems. The legacy systems are those systems that are available and in operation today. The “new” systems will become available around 2020.

5.3 It is important to highlight that the systems that are standardised for use in aviation today, already support all the various ways of data exchanges identified during the FCS. Even if these systems are not able to support all the envisaged capacity requirements, they are very useful when developing new services in line with the new concept of operation. Furthermore, these existing systems are available today for initial services and can fill the gap between what is available today and what is foreseen in the 2020 time frame and provide early services.

5.4 VDL Mode 2 is implemented in Europe for initial data link services and a European wide implementation is foreseen at 2016. VDL Mode 4 is being implemented regionally for initial surveillance and communication services. VDL Mode 4 is a generic data link that supports all types of data exchanges that are envisaged in the Future Communications Infrastructure (FCI). The VDL based infrastructure together with airborne installations, are valuable assets for developing, validating, testing and demonstrating the new communication ATM services envisaged in the new Concept of Operation.

5.5 An expected outcome of the World radio Conference 2007 (WRC 2007) is an allocation for AM(R)S services in the band 108-117.895 MHz. At the previous WRC in 2004 an allocation was made to VDL Mode 4 for surveillance in this spectrum. Since then ITU has decided to regularly assess how aviation is using its allocations. VDL Mode 4 is available and can be used for real tests and early implementation of new services in this spectrum.

5.6 A successful development is when required services can be put in operation as soon as the technical enabler is available.

6. ACTION BY THE ACP WG-T/1
6.1 The ACP WG-T/1 is invited to:

a) note the information in this paper, and

b) include the following explicit recommendation in the meeting report to ACP: “The aviation community should use the existing communication systems under implementation (VDL Mode 2 and VDL Mode 4) in support of developing, validating, testing and demonstrating the new communication ATM services envisaged in the new Concept of Operation. Furthermore, these systems can provide early services in the time frame from now up to 2020 when the new communication systems will become available.”
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