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1 Introduction

The purpose of this working paper is to inform the ICAO ACP Working Group M (WG-M) members about the activities regarding the use of Trajectory Change Point (TCP) data available over VDL Mode 4 and the changes to the message format that are required to be compatible with other defined standards and application requirements. 

The Working Paper will briefly inform the WG-M members of the recently started NUP II+ project partly financed by the European Commission. This project has a clear focus on validating and implementing applications using 4D Trajectory and ADS-B data in real revenue flights.

The project description will be followed by the interoperability problem currently existing between the VDL Mode 4 Two Slot TCP message definition and the ARINC 702A-1/2 and how this will be handled within the project.

2 The NUP II+ Project     

In Europe the European Commission (EC) is very active in financing or partly financing ATM development projects. Many of these projects have been important in the work of introducing ADS-B as one of the key enablers for the CNS/ATM Concept. In February this year a new project, that is 50% financed by the EC, started up. This project goes under the name of NUP II+ and is a follow on to the Northern European ADS-B Network project (NEAN), NEAN Update Project phase I (NUP I) and the NEAN Update project (NUP II). The NUP II+ is lead by LFV and has 12 different partners. 

The main purpose of the NUP II+ is introduce applications based on ADS-B and 4D Trajectory data and use them in real revenue flights.  The applications considered by the project are:

· Advanced Continuous Decent Approaches (A-CDA)

· Collaborative Decision Making (CDM)

· Arrival Management (AMAN)

· Surface Operations (runway incursion & routing services)

In order to realize the applications Scandinavian Airline Systems (SAS) will equip their entire Boeing 737NG fleet with the Smiths FMS U10.6 upgrade that enables the output of 4D Trajectory data from the FMS. This data will be downlinked to the Air Traffic Controller using datalink. The data links considered in the project will be ACARS and VDL Mode 4. 

The project will have three (3) different phases:

1. The ACARS datalink will be used to make initial downlinks of 4D Trajectory so that the data can be validated. 

2. In the next stage of the project the ACARS data link will be used to downlink the 4D Trajectory data for strategic applications such as CDM. 

3. The last phase of the project use the VDL Mode 4 data link to have full application functionality. By having ADS-B (in/out) including the 4D Trajectory data message this can be achieved. The 4D Trajectory data is defined in VDL Mode 4 as the Two Slot TCP messages (Ref [1]) 

The VDL Mode 4 radio used in the project will be a VHF Multimode Radio (VMMR) manufactured by Rockwell Collins. This radio will be capable of DSB-AM, ACARS, VDL Mode 2 and VDL Mode 4. The project will also use Electronic Flight Bags (EFB) to present ADS-B data in the cockpit and will enable the applications based on reception of ADS-B data. Six (6) of the SAS B737 NG aircraft will have full ADS-B functionality (in/out) though the VMMR (VDL Mode 4) and Electronic Flight Bags (EFB).

3 VDL Mode 4 and the TCP definition

As stated above in the brief description of NUP II+ the Smiths FMS will output 4D Trajectory data (through the U10.6 upgrade). This data complies with the ARINC 702A-2 standard. In the VDL Mode 4 Manual (Ref [1]) the definition of the Two Slot TCP message does not comply with the 4D Trajectory point defined by the ARINC 702A-2 standard. This means that the applications dependent on 4D Trajectory data and the continuous updates provided by the VDL Mode 4 datalink will not be achievable. Therefore, within the scope of NUP II+, a new message will be defined to meet the application requirements and the output from the FMS defined data format. 

4 Next Steps within NUP II+

In NUP II+ the following steps will be taken to get a new message defined for the Two Slot TCP message:

1. A Work Shop will be held on the 15th of June to decide on the message definition.

2. Rockwell Collins will implement the message in the VDL Mode 4 protocol stack of their product.

3. VDL Mode 4 Ground Stations in NUP II+ will have software updates to comply with the new message format.

4. WG-M member from Sweden will continuously inform the ACP WG-M of the progress and “lessons learned” from implementing and using the 4D Trajectory data using VDL Mode 4 and ACARS.

5. Present a VDL Mode 4 Two Slot TCP message format, after being validated in the project, to the WG-M with the goal of having it implement in future releases of Ref [1]. 

5  Recommendations

The ACP WG-M is invited to:

· Note the information provided in this Working Paper

6 Additional Information

For additional information and progress regarding the NUP II+ project please contact Mr. Fredrik Lindblom (Fredrik.Lindblom@lfv.se, +46 11-192106) or visit the website on www.nup.nu/nup2plus. 
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