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Introduction

The procedure for cancelling on ongoing SRNS relocation is described in 23.060 paragraph 6.9.2.2.4. This cancellation can happen at different points of the relocation. Depending on the time when this occurs, the new SGSN may or not have updated the user plane to the GGSN. If it has and the relocation is subsequently cancelled, all traffic will be lost. This issue seems not to be addressed in 23.060 and needs to be clarified. 

Discussion

In the SRNS relocation procedure, as shown in figure 42 of 23.060, upon detecting the MS, the target RNC sends a RANAP Relocation Detect to the new SGSN, which in turn may update the user plane at the GGSN. Note that this is one possible implementation; another implementation is to do this GTP Update PDP context and user plane switch later, after RANAP Relocation Complete is received from the target RNC.
According to section 8.10.1 in 25.413, the RANAP Relocation Cancel procedure may be initiated after the source RNC has initiated the execution of the relocation if the UE has returned to the source RNC. This can occur after the target RNC has detected the UE, in the case of hard handover.

If the UE moved back to the source RNC because e.g. the target RNC did not understand the RRC message the UE had sent, and subsequently the UE returns to the source RNC, then the target RNC would still send the RANAP Relocation Detect to the new SGSN.

In this case, the SGSN may already have sent the GTP Update PDP Context Request to the GGSN and switched the user plane.

The issue is therefore that it is possible that the relocation be cancelled, while the core network thinks it has been completed, and therefore packets will be lost.

We explore two possible solutions below.

Solution #1:

Add a GTP Cause Code (or some kind of indication) in the GTP Relocation Cancel Response that tells the Old SGSN to perform a GGSN Update for all the active sessions being handled back. When receiving this indication, the old SGSN has to execute a GTP Update PDP Context Request/Response to the GGSN. The new elements needed are shown below in red:
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Behaviour at old SGSN

Upon receipt of a RANAP Relocation Cancel message, the old SGSN sends a GTP Relocation Cancel Request message to the new SGSN.  Upon receipt of the GTP Relocation Cancel Response, if no special indication is received, no further action is required at the old SGSN which sends the acknowledgement to the source RNC. If the Relocation Cancel Response indicates that the GGSN Update is needed, the old SGSN sends a GTP Update PDP Context request to the GGSN.

Behaviour at new SGSN

Upon timeout or receipt of GTP Relocation Cancel Request message from old SGSN, release the Iu with target RNC.

This mechanism enables the old SGSN to be informed that we are in the specific scenario where it needs to get back the user plane from the GGSN, since this was already switched but then relocation was subsequently cancelled. Only in this scenario will the additional messaging be needed. However, this solution requires changes to GTP messaging in 29.060. Also, it is possible, although extremely unlikely, that the old SGSN never receives the GTP Relocation Cancel Response.  In this case, this solution cannot ensure the old SGSN is instructed that the scenario requires it to get the user plane back. 

Solution #2:

Always send the additional messaging and have the old SGSN update the GGSN at relocation cancel response (or timeout). This is to cover the scenario where there is an issue between the relocation detect and the relocation complete, and therefore the relocation has to be cancelled. Since RANAP Relocation Detect and Relocation Complete are transparent to the old SGSN (they are exchanged between target RNC and new SGSN), the SGSN cannot identify the scenario. Therefore the SGSN always updates the PDP context to the GGSN, which will either re-confirm the existing connection to the old SGSN, or ensure the path to the old SGSN is returned as a result of the relocation being cancelled.

The new elements needed are shown below in red:
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Behaviour at old SGSN

Upon receipt of a RANAP Relocation Cancel message, the old SGSN sends a GTP Relocation Cancel Request message to the new SGSN.  Upon receipt of the Relocation Cancel Response, the old SGSN sends a GTP Update PDP Context request to the GGSN. The old SGSN could also do the GTP update PDP context request on time-out, in case the relocation cancel response is not received.

Behaviour at new SGSN

Upon timeout or receipt of GTP Relocation Cancel Request message from old SGSN, release the Iu with target RNC.

The above implementation requires this additional messaging in all cases. The GGSN may receive an Update that doesn't really change anything  (for the case where the User Plane hadn’t been switched yet). 

Summary and Proposal

This issue needs to be addressed in 23.060, either in release 5 if the discussion shows this can be a correction, or in release 6 if this is seen as a more important change. We suggest that the solution 2 be adopted in release 5, which can be seen as a clarification since it makes no stage 3 changes and is in line with the current specs with the understanding that a GTP update PDP context could be done from SGSN to GGSN even if effectively no update is made.

Note that feedback is sought from other companies and the main proposal here is that the issue be resolved in one way or another.
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