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	Problem description:
	This AP presents the revision-marked version of the VDL Mode 4 Technical Manual (VM4TM) to introduce the new DLS protocol, which will replace the old AVLC like DLS protocol.

With the opportunity of introducing the new DLS protocol, and following the discussions in the 2nd meeting of WGM, an extensive editorial change is also introduced. Aiming at making the VM4 TM a self contained document, the multiple references to the VDL Mode 2 Technical Manual (mainly in the LME section) have been replaced with the referenced text. To facilitate the distinction between the new text for DLS and the text copied from the VM2 TM the latter text is highlighted.

The revision-marked version is in relation the version of the Technical Manual agreed after the AMCP/WGM 2nd meeting.



	Background:
	At the 2nd meeting of WGM it was agreed to work on the replacement of the AVLC-like protocol defined in the VM4 Technical Manual with a new custom defined protocol to address errors, inconsistencies and inefficiencies of the old protocol.

Earlier draft versions of the Amendment Proposal have been presented in the 3rd and the 4th meeting of the WGM and comments were requested by the group.

In the 4th meeting a validation plan was also agreed. 

This draft version is the final draft version in agreement with the provisions of the validation plan.

This work is sponsored by EUROCONTROL and has been performed in close co-operation with all the VDL Mode 4 participants of WGM and particularly the VM4 radio manufacturers (ADSI and SAAB Transpondertech)

	Backwards compatibility:
	

	Amendment Proposal:
	The revision-marked text of the VM4 Technical Manual to include the proposal for the new DLS protocol is Attachment A.

In Attachment B the results of the validation exercise are presented.

In Attachment C the outcome of the simulation exercise of the new modelling is presented. The report in this attachment includes the resolution of the issues identified during the validation exercise described in the previous attachment.

Finally, Attachment D provides a change proposal for the VDL Mode 4 Implementation Manual. (revision-marked version of Sections 2.5.9 and 2.5.10 of the Implementation Manual), bringing it up to date to reflect the new DLS protocol.

	WG-M Status:
	Open




Please note the following in relation this Amendment Proposal.

1. Rationale and approach

The current version of the Data Link Service (DLS) protocol for VDL Mode 4 is based on AVLC.  At the time of development of the VDL Mode 4 protocol, it was felt that it was best to maintain as close a correspondence with the VDL Mode 2 Technical Manual as possible: hence the use of AVLC.  However, further consideration, presented at previous WGM meetings has highlighted a number of limitations with the current AVLC-based protocol including:

· AVLC mechanisms duplicate MAC layer functions for reliable transmission and Leave Event generation.

· AVLC does not provide any mechanism to support priority and fragmentation of large packets into smaller ones.  This is a potentially serious performance problem as CLNP and Frame Mode SNDCF are predicated on the assumptions that the minimum packet size is a static parameter varying at most on a per connection basis.  The lack of support for fragmentation in the AVLC means that the minimum packet size has to be set at a conservative value (eg 128 bytes).  

· The protocol overhead is substantially increased for longer messages. Fragmentation in Internet Protocols such as CLNP or IP is always viewed as a last resort due to the overhead implied.  For example, for CLNP, each fragment has to have a full CLNP header plus an additional 6 byte fragmentation header.

· The unique function of AVLC at present is duplicate detection and rejection and the “sliding window” scheme for flow control and acknowledgement.  However the usefulness of the sliding window mechanism without segmentation is questionable, and in any case there may be no benefit from this procedure in a VDL Mode 4 context due to the operation of the short and long message transfer procedures.

· The current AVLC protocol provides little information on how an air/air link should be implemented.

Therefore, WGM decided to provide a new DLS protocol and the work was taken on by EUROCONTROL.  This change proposal represents the results of this work.

The proposed Data Link Service (DLS) provides a point to point protocol supporting both ground/air and air/air exchanges. For ground/air exchanges, connection management is handled by the LME. For air/air exchanges, the DLS defines a Zero Overhead Connection-Oriented Protocol (ZOCOP) with link establishment and dis-establishment controlled by timers, allowing rapid link negotiation between aircraft.

The proposed DLS is a simple information exchange protocol which provides:

a)
Explicit acknowledgement of each DATA packet.

b)
Mechanisms to provide data transfer in reserved slots, avoiding loss rates and delays associated with random access. This includes the ability to link sequences of DATA packets, providing continuous transfer in reserved slots.

c)
Packet fragmentation, to allow long user data packets to be transferred across the link in fragments optimally matched to the link conditions.

d)
Duplicate detection and suppression via a simple toggle bit mechanism.

e)
Explicit support for the 15 priority levels defined for the ATN, including the ability for high priority messages to be sent in the middle of a fragmented low priority message.

2. Amendment Proposal

2.1 Introduction of new DLS protocol

The DLS protocol is contained in section 1.4 of the VM4TM. With the exception of the station address encoding, the new text replaces the old text.

2.2 Interface to LME and called up text

This is contained in section 1.5. The following actions have been taken:

· Amendment of the interface with the DLS to take account of the new DLS protocol: This impacts on sections 1.5.2.5 and 1.5.2.6 and includes deletion of the old section 1.5.8, which is no longer necessary since transport of LME data is achieved by the DLS without the need for a special LME protocol.

· Import of text previously called up from the Mode 2 standard:  The motivation is to ensure that the Mode 4 technical manual stands alone without relying on, and hence independent of, any changes to the Mode 2 specification.  Much of the red-line text in the LME section is caused by this import, which merely replicates functionality that was already called up by the Mode 4 standard.  The text has been highlighted in yellow to make it clear where the text has been imported.

· Modification of some parameter content:  The purpose is to rationalise the parameters by grouping those that would normally be expected to appear together.  No change in functionality is implied by this change.  The impacted section is 1.5.3.

· Modification of the VSS:  This results from some consequential changes that result from the DLS change.  The main change is to section 1.3.4.1 where it was realised that Mode 4 could quite easily carry 16 levels of priority.  This is felt to be a useful change, which raises little concern relative to the original validation actions.  The tables in Section 1.1.3 have also been updated to take account of the introduction of new parameters.

2.3 Editorial Changes

A small number of editorial issues were identified and corrected during the process of introducing the DLS

3. Validation activities

The DLS Amendment Proposal has been validated according to a validation plan that was agreed by the WGM (4th meeting). The validation was performed by a “Validation Team”, which is separate from the “Development Team”. The following activities have been carried out:

· Inspection and analysis of the DLS protocol.  This was carried out on an earlier version of the DLS protocol and resulted in production of the Validation Report.  A number of issues were raised which have been addressed by the Development Team to the satisfaction of the Validation Team.

· Simulation of the DLS protocol.  This was carried out to ensure that the protocol was implementable and that the protocol provided an effective means for transfer of data.  The results are summarised in the Simulation Report.

· Inspection of the LME change.  The purpose was to ensure that the interface to the DLS had been correctly specified and that the import of Mode 2 related functionality was carried out systematically and correctly.  The results of this inspection process are contained within the Simulation Report.

· Review of validation activities. This was carried out between 2 July and 1 August by members of WG-M.  As a result of this process, the outstanding issues in the Validation and Simulation Reports were resolved, a number of editorial errors were corrected and a final version of the DLS change proposal provided for consideration by WG-M.

4. Results of the validation process

As a result of the validation process, a number of issues were raised and resolved. All the raised issues have been resolved and the function of the protocol was simulated to validate its operation.

There are no open issues left from the inspection and simulation activities.

5. Recommendation

Version 1.0 of the Amendment Proposal is submitted for discussion and approval at the 5th meeting of WGM.

It is recommended that the proposed DLS Amendment Proposal is accepted by WGM and is incorporated to the VDL Mode 4 documents as described in Attachments A and D (VDL Mode 4 Technical Manual and Implementation Manual).
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