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1	Introduction
[bookmark: _Toc474247438]Back at RAN3 #105 meeting, it was agreed to enable target-initiated cancellation procedure. The procedure is assumed to be a class-2 message that informs the source node that the target must cancel a prepared CHO. Later, at RAN3 #106 meeting, possible target-initiated modification was discussed, but the current assumption is that a separate procedure is not needed – the target may use the cancellation, as currently defined.
In this paper we discuss the consequences of the two decisions and identify possible problems. Solutions that may help address them are also proposed.
2	Discussion
2.1	Race situation in case of target-initiated cancellation
The currently assumed procedure allows the target to inform the source that the prepared CHO for given target cell is being cancelled (including the cause for statistical analysis). The source is then meant to de-configure the UE. However, it may happen that the UE will not be within source’s coverage any longer (and potentially is already executing the CHO) and thus the command to remove the CHO will not reach it. Eventually, the UE may attempt accessing the target cell, which has already released the UE context.
[bookmark: _Hlk29903650]Observation 1-1: Target-initiated cancellation based on a class-2 procedure may lead to a situation that the UE will attempt CHO to a cell that has already cancelled the related CHO preparation.
In order to address this issue, RAN3 may consider two solutions:
Timer-based cancellation
In this approach, the target sends a class-2 cancellation, but actually postpones releasing of the resources allocated for the UE. The delay should be as long as the reconfiguration of the UE requires in the worst-case scenario. This means, the timer will force reserving some resource, even though in most cases, when the UE is successfully de-configured at the source, the delay is not necessary at all and therefore the solution will lead to significant resource waste globally.
Confirmation from the source
In order to avoid unnecessary resource reservation, the source may actually inform the target if the UE has successfully been de-configured. If so, the target may release the resources immediately. Only in cases when the source informs that the UE has already left the source, the target may keep the resources allocated longer. This information may be a new class-2 procedure, but the most straightforward solution is a response to the cancellation notification received from the target. This means, the target-initiated cancellation procedure should actually be a class-1 procedure, where the response can either be success-failure message, or a simple response with a codepoint indicating the status of the UE. Having those two options, we believe the latter is more appropriate, because the fact that the UE left the source does not mean the cancellation is rejected or failed – in any case, the source informs the target about the situation of the UE.
Proposal 1-2: In order to avoid the possible race situation, it is proposed to make the target-initiated cancellation a class-1 procedure with a single response type and an IE indicating the status of the UE.
2.2	Cancellation for intended modification of the HO Command
The target-initiated cancellation may also be used, if the target must provide the UE with new information concerning the target configuration, e.g. contention-free access. This is assumed to be a rare scenario, but possible nonetheless. Currently, there is no differentiation between the scenario where the target intends to cancel the preparation altogether and the case when it must re-issue the HO Command. The existing Cause value does not seem to offer sufficient information and its handling is heavily implementation-dependent. 
Observation 2-1: The target-initiated cancellation procedure does not allow the source to tell the scenario where the target intends to cancel CHO altogether from the case when a new HO Command must be re-issued.
In order to address the problem, either the standard should reinforce usage of the Cause values by, e.g., adding dedicated values, or to add an explicit flag. Considering that Cause is rather weak mean for transferring action-related information (and historically, RAN3 avoided using it for such purposes), the latter option seems more appropriate.
Proposal 2-1: In order to enable the target to inform the source about the motivation of the cancellation, a dedicated flag shall be added to the target-initiated cancellation information.
3	Conclusions
In this paper, we have described two problems related to the target-initiated cancellation:
Observation 1-1: Target-initiated cancellation based on a class-2 procedure may lead to a situation that the UE will attempt CHO to a cell that has already cancelled the related CHO preparation.
Observation 2-1: The target-initiated cancellation procedure does not allow the source to tell the scenario where the target intends to cancel CHO altogether from the case when a new HO Command must be re-issued.
In order to solve them, some changes in the existing procedure are likely needed. The paper discusses various options and following proposals are made:
Proposal 1-2: In order to avoid the possible race situation, it is proposed to make the target-initiated cancellation a class-1 procedure with a single response type and an IE indicating the status of the UE.
Proposal 2-1: In order to enable the target to inform the source about the motivation of the cancellation, a dedicated flag shall be added to the target-initiated cancellation information.
The proposals are implemented in the CRs for XnAP [1] and X2AP [2].
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