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COMMUNIQUÉ to AMCP WG-M

Liaison to the AMCP on the future development of VDL Mode 3
SUMMARY

The ATNP has incorporated the VDL Mode 3 specific SNDCF in the 3rd edition of ICAO Doc 9705. However, a new generic Frame Mode SNDCF has also been developed and validated by the ATNP for use with all non-ISO 8208 subnetworks. This SNDCF offers improved data compression capabilities compared with other SNDCFs including the VDL Mode 3 specific SNDCF and also optimises data link establishment and handoff procedures. It has also been designed to support other network protocols concurrent with CLNP and to offer an extensible framework for air/ground communications.

However, it has not been possible to specify this SNDCF for use with the current VDL Mode 3 Frame Mode due to a number of technical issues. This liaison has been prepared to record those issues and to request that the AMCP addresses them before completing the VDL Mode 3 SARPs and to optimise  the operation of VDL Mode 3 Frame Mode.

AERONAUTICAL TELECOMMUNICATIONS NETWORK PANEL

WORKING GROUP B

Hawaii 02.03.01

1. Background

The ATNP has developed a new Frame Mode SNDCF intended for use with all non-ISO 8208 subnetworks. VDL Mode 3 Frame Mode is one of the intended targets for this development which is believed to offer a number of advantages over the SNDCF and limited compression scheme currently specified for VDL Mode 3.

At a recent ad hoc meeting of ATNP and AMCP experts the technical issues concerning the ATN Frame Mode SNDCF and VDL Mode 3 were discussed and a number of issues were identified that need to be addressed before the two can be integrated. The purpose of this liaison is to document these issues and to request that the AMCP resolve them.

2. Technical Issues

The technical issues are concerned with:

· The generation of the Join Event and use of XID Messages

· The interaction between priority, compression and the intended VDL Mode 3 Ground Architecture

· Handoff to a Ground Station on the same GNI

3. Join Event Generation and use of XID Messages

The AMCP is requested:

1. To define an XID private parameter to convey optional user data during an XID exchange. The purpose of this is to permit datalink initiation messages including ISH PDUs to be exchanged during the initiation phase of the VDL Mode 3 data link and thereby minimising the number of air/ground exchanges required to complete the data link initiation phase.

2. To define the “Join Event” for VDL Mode 3 as being provided to the Airborne System on receipt of the Net Entry Response frame without a “Previous Link Preserved” parameter. This will ensure optimal use of the XID frames during data link initiation and ensure a seamless handoff between Ground Stations on the same GNI.

3. To specify that the XID CTRL_CMD_LE frame sent by the airborne VDL Mode 3 software subsequent to a successful net entry may convey user data provided by the airborne system in consequence of the Join Event having been signalled. The requirement should be phrased so that if such user data has not been made available by the time that the XID frame is to be sent then it is sent without any user data. Such user data may be sent later as an I-frame.

4. To specify that the receipt by the Ground Station of an XID CTRL_CMD_LE frame for a new data link is notified to the Air/Ground Router along with any user data and selected private parameter values. The purpose of this is to avoid having to duplicate information already contained in XID private parameters in a higher layer packet.

5. To specify that the XID CTRL_RSP_LE frame uplinked in response to an XID CTRL_CMD_LE frame may also contain user data if a user data packet has been made available by the Air/Ground Router in time to be included in the uplink. A recommendation should also be made to delay the XID CTRL_RSP_LE frame uplink as long as practicable in order to give the Air/Ground Router to make its response available. If the is uplinked without the Air/Ground Router’s response then this packet will have to be uplinked as a separate I-Frame decreasing link efficiency.

6. To specify that any user data received by an Airborne system as a parameter to an XID CTRL_RSP_LE frame is passed to the higher layer functions.

Implementation of the above will permit an optimised data link initiation without requiring an significant change to VDL Mode 3 air/ground operations. It will be also bring the operational model of VDL Mode 3 data link initiation into line with that for VDL Mode 2 and the emerging model for VDL Mode 4.

4. Priority, Compression and the VDL Mode 3 Frame Mode

The Frame Mode SNDCF aims to compress data at different priorities using the same compression engine. This is firstly because each Deflate compressor requires ~200KB (typical) RAM and there is thus a high memory cost associated with using separate compressors for each priority. Secondly, separate compressors will each work on a smaller data volume (i.e. a subset of the data stream rather than the total data stream) and therefore convergence on optimal compression rates will be slower.

However, sharing a single compressor between multiple priorities requires that compression occurs immediately prior to transmission and after a priority based selection of the packet to transmit has occurred. This is because the compressor is stream mode and once packets have been compressed they must be transmitted in strict order of compression otherwise they cannot be successfully decompressed.

In an airborne implementation this should not be a major issue. However, the current VDL Mode 3 Frame Mode Ground Architecture groups together geographically separate Ground Stations and provides access to them through a common Ground Network Interface (GNI). It is understood that several uplink packets to a given aircraft may be queued for uplink at any one time. As they are compressed in the Air/Ground Router this means that they cannot be uplinked in priority order but only in queue order, and thus the priority requirement may not be fulfilled. The Air/Ground Router will have to hide the actual priority of each packet from VDL Mode 3 in order to avoid mis-ordering of data.

Several alternative solutions to this problem have been identified:

a) All or part of the functions of the Air/Ground Router are more closely integrated with the VDL Ground Network permitting compression to be performed at the Ground Station and in the “just in time” fashion needed to resolve the conflict between priority and compression.

b) Only packets with a priority lower than some threshold are Deflate compressed and all others are transferred uncompressed. In the VDL Mode 3 context this probably means that D-FIS data is compressed but not CPDLC or ADS. This permits the actual priority of the uncompressed packets to be made available to VDL Mode 3.

c) The Air/Ground Router is given a means to determine the current uplink queue length for a given aircraft and can thus determine the priorities of the packets in the queue (from information saved when they were compressed). Packets that have a higher priority than any in the current queue are then sent uncompressed and may hence “jump the queue”.

Option (b) requires the least change: no change to VDL Mode 3 and a minor change to the Frame Mode SNDCF. However, only limited benefits from compression are realised. Option (a) should give the greatest compression benefit but requires a significant re-think of the VDL Mode 3 Ground Architecture. Option (c) requires a change to both VDL Mode 3 and the Frame Mode SNDCF but may yield near optimal results in practice.

The AMCP is invited to propose which alternative is preferred.

5. Handoff to a Ground Station on the same GNI

This Handoff is currently hidden as far as the Air/Ground Router is concerned but is visible to the airborne user. Such an asymmetry is not recognised by the Frame Mode SNDCF. Furthermore, the old Ground Station may silently discard queued uplink frames on such a Handoff resulting in a decompression error on subsequent uplinks which, in turn, causes a reset of the Deflate compressor.

Implementing the Join event semantic proposed above will avoid the first problem. There appears to be two strategies for dealing with the issue of silent discards:

a) The VDL Mode 3 Ground System forwards the message queue to the new Ground Station on Handoff ensuring that queue order is maintained with respect to the existing queue and subsequent uplinks received from the Air/Ground Router. This should avoid the problem altogether.

b) A “network reset” is indicated to both Airborne and Air/Ground Routers when Handoff takes place and data is discarded. The data compressors may then be reset without having to incur the inefficiency of first detecting an error and then having to recover from it.

The AMCP is invited to propose which alternative is preferred.

