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1 Introduction

During the relocation or handover procedure (it does not matter which we consider), where two CN domains are involved, it is possible for the procedure to fail in one CN domain.  In the circumstances described in this document, there is currently no signalling message or mechanism provided in the RANAP specification to allow the procedure to be cancelled properly in the target RNC.

Note that the discussion proceeds slightly differently depending on whether “partial handover” I permitted.  Partial handover, in this context, refers to a handover involving two CN domains in which one domain cannot be handed over (and is, therefore, dropped) whilst the other domain completes the handover successfully.

2 Discussion

There are two possible failures which give rise to a problem when analysed according to the current RANAP specification.

2.1 Problem 1 – failure in the target RNC

During relocation, the target RNC is required to perform some synchronisation between the relocation requests from the two CN domains involved.  It expects to receive two RELOCATION REQUEST messages (one from each domain – information contained in the message indicates how many CN domains are involved and, therefore, how many requests to expect).  Since the response to either message may depend on the processing of the other, the target RNC does not reply to either until it has received and processed both (either successfully or otherwise).

2.1.1 Without partial handover

If partial handover is not permitted in the system, presumably the target RNC should ensure that it responds either positively to both requests or negatively to both.  If a handover cannot proceed when one domain fails, it makes no sense for the target RNC to respond positively to one domain and negatively to the other.

In this scenario, there is no problem to solve.  Each CN domain sends RELOCATION PREPARATION FAILURE to the source RNC and all entities abandon the procedure.  No resources will have been allocated in the target RNC and the CN domains will release any allocated resources/contexts on receipt of the failure message form the target RNC.

2.1.2 With partial handover

If partial handover is permitted, then the target RNC is free to acknowledge one request successfully and reject the other.  Here we have a problem if the source RNC does not decide to proceed with the relocation.

According to the specification, the source RNC may abandon the relocation procedure by sending RELOCATION CANCEL to each CN domain which is still involved.  The CN domain cancels the procedure, deallocates any resources and returns RELOCATION CANCEL ACKNOWLEDGE to the source RNC.  No mention is made of any mechanism to inform the target RNC that the procedure has been abandoned.  Since the target RNC will have allocated resources for the new connection, we require a means to inform it that they can now be freed.

2.2 Problem 2 – failure in one CN domain

If, during the procedure, one of the CN domains cannot process the RELOCATION REQUIRED message from the source RNC (e.g. because of a failure in the signalling link or the domain does not recognise the target RNC address), the target RNC will receive only one request which contains information leading it to expect to receive another.  According to the specification, it cannot respond to the first request before receiving the second.

The CN domain which failed to process the RELOCATION REQUIRED message will have responded with RELOCATION RPEPARATION FAILURE to the source RNC.  The source RNC behaviour then, as before, depends on whether partial relocation is permitted or not.

2.2.1 Without partial handover

If partial handover is not permitted, the source RNC will be forced to abandon the procedure immediately on receiving RELOCATION PREPARATION FAILURE from one CN domain.  It therefore sends RELOCATION CANCEL to the other CN domain.  This CN domain releases resources and returns RELOCATION CANCEL ACKNOWLEDGE.  However, there is no mechanism for the CN domain to inform the target RNC that the procedure has been cancelled and that it can now release any allocated resources.

2.2.2 With partial handover

If partial handover is permitted, the source RNC may have to wait for a response from the second CN domain before deciding whether to proceed with or abandon the handover.  However, the target RNC will never respond to the second domain since it is still waiting for a request from the first – this request will never arrive.

Note that the RANAP specification does include a timer (TRELOCprep), possibly intended to deal with this situation, in the source RNC but no functionality is defined for its expiry.

3 Solution

Note that a partial solution to the failures identified in the discussion above may possibly be achieved by requiring that the CN domain immediately release any established Iu connections to the target RNC on receipt of RELOCATION CANCEL (it is presumed that this is the intention anyway but the specification is silent on the matter).  If it is possible for the target RNC to infer from the release that a pending relocation has been abandoned, it can take this as a trigger to terminate the procedure and release any allocated resources.  This approach provides a solution to the scenarios described in §2.1.2 and §2.2.1 above.  It does not , however, solve the situation in §2.2.2 and does not address the problem in §2.3.  In addition, it is generally better to be explicit about cancelling a procedure than to imply it as a result of releasing a connection.

The proposals below deal with all possible scenarios described above.

1) Define a RELOCATION CANCEL message from CN domain to target RNC (and acknowledge from RNC to CN) to allow a target RNC to be informed when a relocation procedure has been abandoned by the source RNC (if the Iu release described above is sufficient, then this could be omitted but it is better to be explicit about cancelling the procedure).

2) State that, on expiry of timer TRELOCprep​, the source RNC shall abandon the relocation procedure in any CN domains which have not responded.

4 Proposals

If these proposals are adopted, the following changes should be made to TS25.413 [1]:

1. Add to §8.6.6 Relocation Cancel – “On receipt of RELOCATION CANCEL, the CN domain shall send RELOCATION CANCEL to the target RNC.  On receipt of RELOCATION CANCEL, the target RNC shall release resources as appropriate – if hard handover is being cancelled, all radio resources shall be released – and return RELOCATION CANCEL ACKNOWLEDGE to the CN.  On receipt of RELOCATION CANCEL ACKNOWLEDGE from the target RNC, the CN shall release any allocated resources, including the Iu connection to the target RNC, and return RELOCATION CANCEL ACKNOWLEDGE to the source RNC.”

2. Add new §8.6.2.4 Relocation timeout in source RNC – “On expiry of timer TRELOCprep, the source RNC shall send RELOCATION CANCEL to any CN domain which has either not responded to the RELOCATION REQUEST or has responded with RELOCATION COMMAND.”  A suitable signalling flow diagram should also be included.
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