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SUMMARY

This working paper is based on the WP#48 (respectively corresponding to VDL mode 2 AP#13) from WG-M1 meeting in Malmoe. STNA’s proposition is to support the above amendment. Concerning connectivity events, STNA suggest to clarify the interface between the ground stations and the A/G router. If the proposal is agreed by the WG-M, an amendment would need to be prepared reflecting the clarification presented here.



�

Introduction

This document provides some technical feedback on the implementation by the STNA of the AVLC link layer, according to the VDL SARPs specification. The Arinc 631 specification is also used for informational purpose.



The data given below are related to the AMCP AP#13 document, dealing with the need of specifying external interfaces between the VDL link layer (VME / SN-SME components) and the ATN BIS (IS-SME component).



Lack of specification concerning this point currently lead to the inability of the VDL link-layer to provide the service expected by the ATN Internet Communication Service (ICS).



Problems with the existing specification

Specification of link change connectivity events



The current SARPs specification makes a limited number of references to the exchange of connectivity information between the VDL link-layer and the ATN BIS. These references are listed below:



Section 1.1  Definitions

VDL management entity. A VDL-specific entity that provides the quality of service requested by the ATN-defined SN_SME. A VME uses the LMEs (that it creates and destroys) to enquire the quality of service available from peer systems.



ATN ICS SARPs only define IS-SME (in chapter 5.3.5.1, Note 5 and Figure 5.3.1), not SN_SME. SN_SME is introduced by Arinc 631 and Arinc 637 specifications.



Section 5.4.1.2

Link change notifications. The VME shall notify the intermediate-system system management entity (IS-SME) of changes in link connectivity supplying information contained in the XID frames received.



Need to clarify the interface between VME and IS-SME, since these components are standardised by different comities.

Clarifications should at least indicate the type of event generated by VME, the kind of information conveyed by these events and the circumstances in which such events are generated.



For information, these events are specified in the following Ed 2 ICS SARPs sections: join-event (section 5.3.5.2.3.2), leave-event (5.3.5.2.13), and handoff-event (5.3.5.2.14).



Notes in sections 6.6.3.3.2 and 6.6.3.3.3

The CLEAR CONFIRMATION, if required, will be transferred in an INFO frame. How the ground LME obtains the CALL REQUEST packet(s) (in ground-initiated handoffs) is outside the scope of this document.



The CLEAR CONFIRMATION, if required, will be transferred in an INFO frame. How the ground and aircraft LME know how to create the calls with their associated negotiated facilities is outside the scope of this document.



These notes seem to indicate that the way upper layers are notified of link-connectivity changes is out of the scope of the VDL SARPs. Clearly, this is not acceptable: any specification should at least specify how it interfaces with other specifications. Again, as indicated in introduction, lack of specification concerning this point currently lead to the inability of the VDL link-layer to provide the service expected by the ATN Internet Communication Service (ICS).



Discrepancy on specification of expedited ground initiated handoff



An important discrepancy between VDL SARPs and Arinc 631 exists concerning Ground initiated handoff using the expedited variant. This difference in specifying procedures may practically prevent inter-operation between the Ground-station implementing the VDL SARPs and Airborne systems implementing Arinc 631.



This important difference summarised in the following:



VDL SARPs: 



Reading sections 5.4.4.7/8 and 6.6.3.3.2, it appears (although not stated explicitly) that implementing the expedited variant of ground initiated handoff requires incorporating in the XID_CMD_HO generated by the ground station some CALL-REQUEST issued by the Air/Ground BIS (and also incorporating CALL—CONFIRMATION in the XID_RSP_HO generated by the airborne).



This way of proceeding requires implementing additional code in the Air/Ground BIS for supporting the "air or ground initiated route initiation" (section 5.3.5.2.5), and also specifying and implementing an interface between the Ground-Stations and the Air/Ground BIS to convey the handoff event. This is not straightforward, since it was generally accepted that the VDL mobile subnetwork was air-initiated.



Arinc 631:



Instead of expedited ground initiated handoff, Arinc 631 specifies a variant called "Ground Initiated handoff – explicit on uplink, expedited on downlink". This procedure is described in chapter 4.3.1.3, 9.4.1.1 and Appendix C. It consists in generating from the ground side an XID_CMD_HO without any embedded CALL-REQUEST, and generating on the air side an XID_RSP_HO with embedded CALL-REQUEST. Thus, this procedure maintains the ability to initiate X.25 calls only on airside. 



It seems obvious that both strategies are not compatible.

Recommendations

Specification of link change connectivity events



STNA believes that description of join, leave and handoff events should be introduced in the VDL SARPs (possibly by extending the description of link-change notifications in chapter 5.4.1.2). Additionally, the sections dealing with link establishment and link handoff (see table below) should indicates exactly when these events are generated.



Procedure�link level�subnet level��Link establishment�5.4.4.4�6.6.3.2.1 (expedited) and 6.6.3.2.2 (explicit)��Air initiated handoff�5.4.4.6�6.6.3.3.2��Air requested ground initiated handoff�5.4.4.7�idem��Ground initiated handoff�5.4.4.8�idem��Ground requested air initiated handoff�5.4.4.9�idem��Ground based broadcast handoff�5.4.4.10�6.6.3.3.3��Expedited variant for handoff�5.4.4.12�6.6.3.3.1��



Reading the Arinc 631 specification, provisions are made to specify the interface between VME and IS-SME:



Figure and text in section 3 and 4 describe the architecture for an ATN BIS on top of the VDL link-layer.



Chapter 10 specifies the external interfaces between VDL Mode 2 and System Management.



Appendix C provides Message Sequence Charts that efficiently compliments the specification concerning explicit and expedited variants of link establishment and handoff.



Arinc 637 specification also includes in Appendix C some explicit technical material related to the definition of SN-SME and to the way join/leave/handoff events are generated by SN-SME toward IS-SME, based on connectivity events sent by the link layer VME/LME to the SN-SME.



Therefore, incorporating some technical material from Arinc 637, and possibly from Arinc 631, into the VDL SARPs should be considered by the AMCP.



It shall be noted that the generation of join, leave and handoff events mainly concern the airborne BIS function, because air/ground datalinks are usually air-initiated (Mode S being the exception). This distinction is implicit in Arinc specifications because they applies to the airborne CMU, but should be made clear in VDL SARPs because this document applies to both air and ground sides.



Discrepancy on specification of expedited ground initiated handoff



Although the Arinc 631 procedure seems more irregular than its SARPs counterpart, it practically reduces the complexity (and thus the cost) for implementing the VDL datalink, for the following reasons:



The Arinc 631 solution does not requires implementing and operating the "" set of procedure as defined in ICS SARPs, since X.25 calls are never generated from the ground side. 



It eliminates the need to specify a system management interface to convey the handoff-event between the ground-station and the Air/Ground BIS. 



It does not add complexity to the airborne BIS software, since this software is expected to support the handoff for supporting the other variant. 



Since AEEC specifications are endorsed by most aeronautical manufacturers, implementations of airborne BIS would probably implements the 631 specification rather than the SARPs one. 



For the above reasons, STNA recommends amending the VDL SARPs to integrate the Arinc 631 behaviour during expedited ground initiated handoff (mainly concern section 6.6.3.3.2).


