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SUMMARY 

This paper provides an overview of the ongoing European activities in the area of Communications based on VDL Mode 4. It highlights the ongoing coordination activities and the possibility for ICAO AMCP WG-M to have practical tests done as a part of the validation of VDL Mode 4 updates in order for VDL Mode 4 to support communication applications.

1.
Introduction

Extensive European activities are ongoing in the area of communications based on VDL Mode 4. The various European Commission (EC) sponsored programmes are co-ordinating their activities. Development of ground infrastructure with ground network and ground stations will be coordinated with the development of airborne architectures and functions. The need for being able to accommodate IP based solutions has been identified. A VDL Mode 4 Joint User Board is in the process of being formed. Finally, the possibility for ICAO AMCP WG-M to make practical tests as a part of the validation of VDL Mode 4 updates is highlighted.
2.
Communication in MA-AFAS

The MA-AFAS (More Autonomous Aircraft in the Future ATM System) project, sponsored by the EC, is tasked with selecting and validating key airborne elements of CNS and defining their economic benefits and certification requirements in order to enable more autonomous aircraft operation in the European ATM system. To gain early benefits, improvements must be capable of being fitted to existing aircraft, and the programme is therefore focusing on aircraft retrofit. A similar approach is taken by the AFAS (Aircraft in Future Autonomous System) programme focusing on architectures in new aircraft.

The data link considered by MA-AFAS is VDL Mode 4, and an essential part of the European ATM system is data links supporting communication functions. An extensive test programme is planned within the ATM framework based on the VDL Mode 4 Sub Network. Tests will start in beginning of 2003.

3.
Communication in MEDUP and MFF

The MFF (Medeterranian Free Fligth) another EC sponsored program, will investigate, simulate and ultimately implement ATSAW (Airborne Traffic Situational Awareness) and ASAS (Airborne Separation Assurance System) applications and Free Flight in a live traffic environment in the Mediterranean area. The program is focused on applications and operational issues and it is supported by the MEDUP (Mediterranean Update Programme) tasked with establishing a suitable platform of VDL Mode 4 ground and aircraft infrastructure, i.e. upgrading and further developing the infrastructure established by the preceding FARAWAY programme. 

The ground infrastructure established by the MEDUP programme will also be used by the MA-AFAS. The integration within the ground infrastructure of VDL Mode 4 compliant ground stations will start in June 2002.

4.
Communication in NUP

The NEAN Update Programme (NUP) is a follow up of the North European ADS-B Network (NEAN) project, which was sponsored by the EC and was completed in 1999. In NEAN, ADS-B capability was created through an extensive network of ground stations and mobile prototype VDL Mode 4 equipment installed in commercial aircraft and airport vehicles. The NEAN Update Programme (NUP) is updating the ADS-B infrastructure created in NEAN. Prototype VDL Mode 4 ground and air equipment will be replaced by certifiable equipment compliant with ICAO standards. The upgraded infrastructure will enable continued and improved support for activities performed in other projects, and allow the VDL Mode 4 ground network to be expanded through the integration with other European networks for aviation. NUP objectives include the development of an operational concept for ADS-B based ATM and the identification, investigation and development of related applications. The second phase of the programme has just started. The schedule calls for stand-alone local implementations to be in place in 2003 and fully integrated Europe-wide implementation in 2006. 

Some of the partners in the NUP phase II share the view that the data link element in all of the CNS domains could be supported by VDL Mode 4, and will therefore develop communication services within their part of the network. 

In the mid 1990´s the Norwegian company Kongsberg developed a modified ADS-C system called ADS-M that was based on satellite communications. This system will now be complemented with VDL Mode 4 providing both support for the previous ATN based ADS-C like service together with ADS-B provided over the VDL Mode 4 data link.

According to the schedule some communication services will be tested during 2002, but the major part is likely to take place during the following year. 

5.
Results from the Coordination meeting in November 2001

The various programmes sponsored by EC are in principle independent and not necessarily coordinated. At an early stage the need for a close coordination was identified, especially on communication issues as several incompatible paths could be developed. A study by the Swedish Civil Aviation Administration (LFV) identified two main development streams; one based on ATN, according to ICAO developed standards; and one based on IP standards developed by industry and heavily used in the Internet. Both alternatives have theire pros and cons. 

In order to discuss these issues a co-ordination meeting between MA-AFAS, MEDUP and NUP was held in November 2001. Representatives from the major part of the aviation industry in Europe attended the meeting, which concluded that:

· IP is potentially attractive for aviation use.
· The Generic Frame Mode SNDCF should be amended to support two independent streams; one ATN OSI and one IP standalone. This would provide the opportunity for aviation to take advantage of industrial developments outside the aviation sector.

· The technical solution for COM will be co-ordinated between MA-AFAS, MEDUP and NUP including agreeing of a common set of messages.

· A Joint VDL Mode 4 User Board should be formed, creating a natural forum for coordinating issues related to VDL Mode 4.

6.
Validation platform

A ground VDL Mode 4 infrastructure established by the MEDUP programme and the airborne architecture developed by MA-AFAS and installed in a test aircraft is forming an extensive platform for validation. It will be available in support of the AMCP WG-M activities during 2002 for validation of communication functions based on VDL Mode 4.

7. 
JUB - Joint User Board for VDL Mode 4

The idea of forming a “VDL Mode 4 Joint User Board” (JUB) is being progressed. The idea is to create a user forum for exchanging of ideas and co-ordination of further development and implementation options. For the moment a structure of a chairman from one of the major air carriers in Europe supported by a permanent Secretariat is considered.  The first meeting is planned for late January 2002.

The role of JUB is described in the following picture:
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8.
Recommendations

The AMCP WG-M/3 meeting is invited to

· note the information in this paper on on-going communication activities in Europe based on VDL Mode 4;

· consider the possibility to use the VDL Mode 4 communication platform established by MA-AFAS and MEDUP for validation of the ongoing updates of the ICAO VDL Mode 4 specifications ; and

· present the ongoing VDL Mode 4 activities within AMCP WG-M to the VDL Mode 4 Joint User Board and encourage that everyone involved in VDL Mode 4 issues are supporting ICAO in the effort of establishing  VDL Mode 4 as a data link in support of CNS/ATM.
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