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SUMMARY

This working paper is based on the WP#64 and 65 (respectively corresponding to VDL mode 2 AP#19 and 20) from WG-M1 meeting in Malmoe. STNA’s proposition is to reject the above amendments as they were presented and to introduce a way to clarify the router's decision processing for the determination of AGR connectivity during VDL handoff. If the proposal is agreed by the WG-M, an amendment would need to be prepared reflecting the clarification presented here.

Introduction

The problem raised by ARINC concerns the router's decision processing for the determination of AGR connectivity during VDL handoff. By parsing the GSIF information, the airborne router has no means of identifying unambiguously a router. Therefore, if the airborne router asks, during handoff for a connection on a VDL ground station with only the ADM and ARS fields, the airborne router is not sure of catching the AGBIS it was in touch with (depending on the VDL ground station choice).

The fact of changing from a router to another one leads to the need of establishing a new IDRP connection and closing the previous one, which corresponds to the exchange of IDRP OPEN PDU and IDRP CEASE PDU. This exchange will consume VDL bandwidth even if a handoff towards the previous AGBIS is allowed by the new VDL station.

Preliminary remarks

1. the problem is a bit different than the ARINC presentation. When an airborne router R_A previously linked on the VDL station V1 requests an handoff to VDL ground station V2 (V1 and V2 must be in the same ground system), if the handoff is accepted by V2, V1 must start the TG5 timer on the air link between R_A and itself. This means V2 has a way to know that V1 was previously in charge of the air communication between R_A and the ground. V1 has a way (implementation specific) to make the link between the air segment and the ground one, to be able to relay data packets. At the ground segment end, there is the air ground router R_G. In other words, if VDL subnetworks complies with the VDL SARPs, there is a way for V2 to know that R_G was previously linked with R_A. It is the Communication Service Providers (CSP) responsibility to implement mechanisms to allow such a behavior inside a single ground system.

2. the handoff problem lays at another level : if two CSP have agreements to complete their VDL coverage on en-route areas for instance, it might be necessary to perform ATN handoff on the same Air Ground router R_G to keep it during all the flight.

Example :

A as an agreement with CSP 1 – it begins it flight on VDL station V1, belonging to CSP 1. CSP1 has an agreement with CSP 2 to have a complete VDL coverage on en-route areas. R_A reaches the VDL station V2 beams, which belongs to CSP 2 on an areas where CSP 1 has no VDL coverage. Then R_A reaches the VDL station V3 beams, which belongs to CSP 1. R_A will have a first VDL connection on V1, then on V2, then on V3. It should be better on a VDL bandwidth point of view, that R_A keeps its IDRP connection to the same air-ground router.

To solve this problem, a way of identification of the AGBIS must be given to the airborne router, without consuming VDL bandwidth – otherwise, we lost on one hand what we gain in another hand.

ARINC's solution

The fact of changing the semantic of the ATN router NETs parameter - as ARINC proposed - inside the GSIF frame has the following drawbacks :

· to solve the problem, the VDL must advertise all the AGBIS it is connected to inside the GSIF frames. This means, instead of using one NET parameter for all the routers inside a single routing domain, the VDL station will use one NET parameter per AGBIS. This will lead to a more important use of the VDL bandwidth by this overhead. Further more, this solution forces a VDL station to advertise AGBIS of other CSP in case of CSP agreements.

· this change is not backward compatible : 

· without this change, the airborne router uses a 6 bytes length bit mask on the ATN NET parameters to find the best AGBIS to use to reach a specific routing domain. With the change, only the three first bytes must be used because the exact semantic of the last 3 bytes is DSP specific. This impact airborne routers such as RRI, impact which may be costly to preserve the DO 178 B level C system agreement. Further more, this may limit or complexify airborne policy for selecting VDL ground station

· the previous VDL stations (ProATN stations for instance) will no more be available, as they use the previous ATN NET parameter coding.

· this impact is not limited to the VDL devices : it also impact the ATN airborne router, as it change the meaning of interface parameters. This solution shall also be approved by the ATNP.

· the aim of the ADM and ARS fields is to identify in the more accurate way with the less bandwidth occupation a specific routing domain. Such a solution limits the accuracy of the seletion performed on the reachable routing domains. If a VDL station is linked with two AGBIS, located in two routing domains which differ by the ARS fields, the airborne router will no longer be able to make the association between the AGBIS and the routing domain since the ARS field is no longer advertised. This means the airborne router as no way to choice the more appropriate AGBIS to call.

1 Proposed specification

 Whatever the subnetwork's type is used to interconnect the VDL ground station and the AG BIS, according to ICS SARPs, there must be transfer of X25 packets between the airborne BIS and the AG BIS. During the X25 packets exchange for the connection establishment, the VDL ground station has to set the responding BIS address inside the called address field of the call response packet. This may leads to a problem if the subnetwork used to interconnect the VDL ground station and the AGBIS is not an ISO 8208 subnetwork except if the semantic of this field is a little bit changed.

In case of ISO 8208 subnetwork use, this field will carry the real X121 DTE address of the AGBIS on the subnetwork.

In case of other subnetwork types, this field may be use to carry an AGBIS identifier, provided this identifier follows the rules of the DTE address coding (between 9 and 15 decimal digits) – it is just a pseudo DTE address. When an handoff occurs on a station the airborne BIS can then use AGBIS identifier, if the X121 option is supported by the VDL station. It is then the responsibility of the VDL station to use internal translation tables to reach the requested BIS.

Above example :

When A established the first VDL connection, V1 (CSP 1) will linked A with G and give the G DTE address to A (real or pseudo address). When A requests a new connection on V2 (CSP 2), it can request to reach G in its connection request. As CSP1 and CSP2 have agreements, V2 knows how to reach G. A will then be able to make an ATN handoff on the air ground router G, previously used. When A arrives under V3 coverage, A will request to open a connection through V3 to use its preferred CSP, toward the same air ground BIS G.

Remarks:

1. this solution is backward compatible. It is just an extension of the use of the X25 DTE address which allows the use of private network address plan – even if the network is not an ISO 8208 subnetwork.

2. in both solutions (ARINC and this one), it is the responsibility of the CSP to implement the useful mechanisms necessary to make the translation between an identifier (private or X25 address) and an AGBIS access.

The exposed problem is drawn with two distinct CSP. The same problem can occurs and the same solution can be applied in the case of two distinct ground systems managed by a single CSP. The solution allows the CSP to cut their ground systems into several ones for management reasons, without degradation of the VDL bandwidth use.

2 Recommendation

1. The proposed solution requires the use of the X121 addressing option. As this option allows bandwidth preservation, STNA recommends removing the option possibility, putting it mandatory but releasing the constraint on X121 address format and accept any X25 available address format.

2. STNA proposes to define a VDL prefix number, to be used at the beginning of the pseudo-prefix address for the ground stations to recognize it immediately as pseudo-address and not real X25 addresses (999 is proposed).

3. STNA proposes to assign a range of values to every CSP, registered by ICAO, to be sure the air ground BIS identifier is unique in the ATN network.
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