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	Summary

This paper provides background information to the Liaison Statement from AMCP WG-C to AMCP WG-M. The paper concludes that airspace users will benefit from a full range of communications functions provided by VDL Mode 4. It recommends that VDL Mode 4 should be identified as a ‘generic data link’ capable of supporting any application for which it can be certified.



1.
INTRODUCTION
1.1

The VDL Mode 4 SARPs, as developed by AMCP, defines a communication system consisting of a set of generic protocols supporting a wide range of applications in the area of Communications, Navigation and Surveillance. The protocols define broadcast as well as point-to-point capabilities, supporting both air-ground and air-air communications.

1.2

At AMCP/5 “it was agreed that AMCP should not further pursue work on VDL Mode 4 as a data link for navigation applications”, with the understanding that this is a task for the ICAO GNSS Panel. The GNSSP is considering VDL Mode 4 as one of the candidate systems supporting a Ground Based regional Augmentation system (GRAS).

1.3

Discussions at AMCP/5 also addressed the need to ensure ATN-compatibility in VDL Mode 4. The AMCP/5 Report states, “A substantial minority was of the opinion that ATN-compatibility should be excluded from the SARPs, because, in their opinion, no requirements for an integrated communications/surveillance broadcast data link had been identified.” The AMCP/5 meeting subsequently decided to recommend to the ANC that the development of VDL Mode 4 SARPs should continue and concentrate on surveillance applications such as ADS-C and ADS-B.

1.4

At AMCP/7 fully validated VDL Mode 4 SARPs was presented and the panel decided to recommend these SARPs for adoption by the ANC. The VDL Mode 4 SARPs fully supports ADS-B and ADS-C, i.e. the SARPs includes broadcast capabilities as well as point-to-point communications acapability in the framework of ATN.

1.5

This paper argues that airspace users will benefit from a full range of communications functions provided by VDL Mode 4. It recommends that VDL Mode 4 should be identified as a ‘generic data link’ capable of supporting any application for which it can be certified.

2.
GENERAL ENGINEERING APPROACH
2.1

It is a standard communications engineering approach to separate the design of communications applications from the design of the communications system. This approach is adopted for almost all modern communications systems and has been recognised by ICAO in the standardisation of the ATN, where applications are standardised separately from the communications system.

2.2

In fact, in the ATN, parts of the sub-system design (the mobile sub-networks) have also been designed by different groups of experts. This approach has proved successful.

3.
THE NEED FOR VDL MODE 4
3.1

VDL Mode 4 provides communications facilities that can support several applications. Some of these facilities are not provided by any other data link. A primary one is air-to-air communications, which is not supported by any other mobile data link. ADS-B is merely a special case of VDL Mode 4’s general air-to-air communications.

3.2

The European ATM 2000+ Strategy introduces a new airspace regime including a free flight airspace, it defines a need for collaborative decision making between pilots and controllers and it identifies delegation of separation responsibility from controllers to pilots as one of the key features which will increase capacity in the aviation system. VDL Mode 4 has the unique capability to support exchange of time critical information, both in an air-ground and an air-air situation.

3.3

The operational groups in Eurocontrol have defined several communications applications, which could be supported by broadcasting data links. These applications are all dealing with distribution of flight information like ATIS and weather information. These are typical applications supported by the broadcast mode in VDL Mode 4.Broadcast is not included in ATN and therefore not covered by other data link standards.

4.

FEASIBILITY OF VDL MODE 4 TO SUPPORT COMMUNICATIONS
4.1

Eurocontrol has conducted several studies (e.g. ST15 the “Initial Air Ground Data Link Study” and the ST12 “Future VHF Systems”), which identifies the potential in VDL Mode 4 to support applications requiring a deterministic behaviour and time critical communications. The studies are also providing results from comparative analysis between the VDL modes. This is reflected in the European Communications Strategy where VDL Mode 4 is identified as a candidate “Enhanced Communications” system. 

4.2 

The European Communications Strategy specially identifies the possible synergetic effects of applying technology for communications that is already used for surveillance applications. ADS-B based on VDL Mode 4 will be operationally available in some parts of Europe from 2003 and an ECAC wide implementation is considered to be possible from 2007. In this case ADS-B based on VDL Mode 4 could be an important enabler for the introduction of data communications services.

4.3

In the Eurocontrol Patal II programme prototype versions of the VDL Mode 4 system was successfully used in trials with Controller Pilot Data Link Communications (CPDLC).

4.4 

The Norwegian company “Kongsberg Defence and Aerospace AS” is developing the upper ATN layers to be implemented in VDL Mode 4 airborne and ground stations. It is expected that their activities will be a part of the NEAN Update Programme (NUP).

5.
RESTRICTIONS ON VDL MODE 4
5.1

In the future, new applications will be built on the available CNS infrastructure. Which applications will deliver most benefits to airlines is not yet known. The initial package of CNS/ATM-1 applications that makes use of the ATN is the first attempt to define a set of useful applications.

5.2

Other applications that may be demanded by airspace users are not fully known but it is likely that some will use capabilities offered only by VDL Mode 4. For example, transport of waypoints directly from aircraft to aircraft. If accepted as a generic data link, VDL Mode 4 could provide a communications bearer that will support some of the new applications. However, when its capabilities are purposely restricted then this will not be possible. There is no benefit in denying airspace users applications of a technology that they require for certain applications.

5.3

From a communications perspective, the communications sub-system has no knowledge of the nature of the data supporting a particular application. There is no point (from the perspective of the communications sub-system) in restricting the type or content of the data that it passes.

5.4

The applicability of VDL Mode 4 is restricted to surveillance applications only, such as ADS-C and ADS-B. These two applications require support from all protocols that were initially developed for VDL Mode 4 SARPs as a “generic data link”. The draft VDL Mode 4 SARPs were successfully validated by the VDL Mode 4 Validation Sub Group and AMCP/7 decided to recommend these SARPs for adoption.

6.
USE OF AVAILABLE ICAO STANDARDS
6.1

Giving VDL Mode 4 a wide scope (including all communications functions) does not imply that states will mandate its use. Several ICAO standards have been developed that will not be adopted by a majority of ICAO states (examples are MLS and VDL Mode 1). The introduction of VDL Mode 4 will, like any new technology, be driven by the needs of airspace users and convincing cost-benefit arguments.

6.2

Some states may implement only some functions of VDL Mode 4 and some will not implement it at all. This is analogous to Mode S, which has a range of capabilities including elementary surveillance, enhanced surveillance and data link. Some states will implement only some functions (e.g. elementary surveillance or enhanced surveillance) and some will not implement it at all. The existence of Mode S data link SARPs does not imply that all states must provide Mode S data link services.

6.3

There may be restrictions on using common equipment for certain functions (e.g. separate pieces of equipment for ATN and ADS-B) for certain classes of aircraft (e.g. air transport). However, general aviation will not necessarily suffer these restrictions and therefore should be able to use integrated equipment if they can. As with all operational uses of aviation technology, the particular operational procedures that a particular technology can support are controlled by States’ certification authorities.

7.
STANDARDISING APPLICATIONS OF VDL MODE 4
7.1

If VDL Mode 4 is accepted as a generic communications data link, then other bodies with appropriate expertise must standardise the applications that use it. This process is already underway, since EUROCAE is developing the MOPS for ADS-B based on VDL Mode 4 and ETSI is developing specifications for VDL Mode 4 ground stations. This provides additional information to support the ADS-B application and also addresses certification issues.  Other applications can be standardised in the same way.

8.
CONCLUSIONS
8.1

Unless VDL Mode 4 is accepted as a generic data link – with the potential to perform any application for which it can be certified – then airspace users will be denied applications that they would otherwise have. There seems little logic in this approach.

8.2

Communications experts developed the VDL Mode 4 standard. As with ATN sub-networks, the applications of the data link should be developed by experts from the relevant domains. It should be the aim of communications designers to provide a system that can meet as many applications as users need.
9.
ACTIONS BY THE GROUP
9.1

The meeting is invited to

a) note the information in this paper;

b) note the conclusion in AMCP WG-C to allow VDL Mode 4 SARPs to be applicable for Communications applications;

c) approve VDL Mode 4 as a generic data link capable of supporting Communications (including as a sub-network to the ATN) and Surveillance applications; and

d) recommend to the AMC Panel that VDL Mode 4 SARPs also are applicable for Communications applications.
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