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1	Introduction
In this contribution, we will discuss when and how the UE will release CHO target candidates. The following agreements have been made in RAN2#106 [1]:
	Agreements
1	Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates)
2	Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).
FFS if it might be possible to keep CHO candidates after the HO.



In the following sections, we will list all circumstances, under which CHO target candidates may be released and investigate whether the agreements already made cover these, how this should be realized, and what still has to be agreed in addition.
We will primarily discuss how the resources are released inside the UE. But it should be clear that a solution shall also allow the network (i.e. the prepared target cells) to release the reserved CHO resources (e.g. CFRA resources, PRB reservation, etc.) reasonably, even though the network release does not need specification; it will follow the UE specification.
2	Discussion
2.1	Release after successful (conditional) handover
As already stated in the introduction, this has already been agreed. Details still need discussions, we have prepared a separate contribution on this topic [2].  Even if CHO candidates are kept after HO, it will be only for a short time.
Observation 1: The UE will release the target candidates after successful (conditional) handover.
2.2	Release after connection failure
It is also still under discussion whether (and when exactly) the UE will release CHO target candidates after radio link failure and after handover failure. We have also prepared a separate contribution on this topic in [3]. Most companies propose to allow the UE to execute prepared CHOs instead of RRC connection re-establishment, if prepared CHO target candidates exist and even if the condition is not fulfilled. This may require that the CHO target candidates are not released immediately after RLF or HoF. But still, CHO target candidates obviously should not be kept forever, and they should be released latest when re-establishment to the existing target(s) has failed as well (which is only shortly after the failure). Details are discussed in [3].
Observation 2: The UE will release the CHO target candidates after RLF or HoF.
2.3	Explicit Release
Explicit release has already been agreed earlier to be the baseline. This requires:
· RRC signalling from gNB/eNB to the UE to release the resources. This has already been agreed in RAN2#106.
· An appropriate Xn/X2 trigger from the target candidate side towards the source cell. Today it not possible that a target withdraws a previously acknowledged handover request. This still needs to be agreed and introduced, however this is a RAN3 aspect.
· An appropriate trigger from the UE side towards the source cell to take into account degrading radio condition of the previously prepared CHO target candidate. 
The latter one can be realized with the current specification by using the “report on leave” option. Every measurement event has an entering condition and a leaving condition. The entering condition is the actual condition and it is used to trigger the measurement report. Further measurement reports will not be triggered by the same event (although the entering condition typically continues to be fulfilled) until the leaving condition is fulfilled. For legacy handover, the leaving condition usually does not come into play, since a handover is executed beforehand. Nevertheless, both LTE and NR already support a reportOnLeave option. If set to “true”, the UE would send another measurement report once the leaving condition is fulfilled. The following example shows, that this reportOnLeave option is exactly what is needed to trigger the release of CHO target candidates inside the UE.
· Assume that a neighbour shall be prepared as CHO target candidate very early, e.g. when the neighbour is still 1 dB worse than the serving cell.
· Assume that a previously prepared CHO target candidate shall be released when it falls 3dB below the serving cell.
· For such a typical CHO configuration, we can configure an A3 event with an offset parameter off=0dB, a cell individual offset Ocn=+2dB, a hysteresis Hys=1dB, and reportOnLeave=true, which will lead exactly to the desired behaviour. The UE will send a measurement report when the prepared target candidate degrades (and/or when the source cell improves).
Observation 3: The existing option reportOnLeave is a powerful method to trigger the release of a previously prepared CHO target candidate exactly when needed.
Some drawbacks of the explicit release have been mentioned in the past:
· UE measurement report (e.g. reportOnLeave) may not be received at network side (serving cell)
This would happen if the uplink radio conditions in the serving cell are degrading. On one hand, it doesn’t seem reasonable to release CHO preparations if the serving cell degrades; in contrast, CHO preparations seem to be particularly relevant when the serving cell degrades. On the other hand, even if the serving cell degrades, it is almost for sure that either RLF happens or CHO execution (leading to either successful CHO or HoF) will be triggered shortly after. In any of these cases, CHO target candidates will be released shortly after anyway as discussed in section 2.1 and section 2.2. Furthermore, it may not even be desired to delete the resources immediately.
· RRC signalling for release may not be received at the UE
This would happen if the uplink radio conditions in the serving cell are degrading. The argumentation is the same above. CHO release will happen anyway shortly after (RLF, HoF or successful CHO); and we may even want to keep CHO preparations by intention in case of degrading serving cell.
· Signalling overhead
Depending whether release is triggered by target candidate or by the UE, explicit release obviously requires one additional RRC message for release and potentially one additional RRC message for UE measurement report or one additional Xn message from the target candidate. Please note that for most of the CHOs, no release is needed anyway, release is only needed for a small fraction of CHOs. Hence, with reasonable CHO configuration, the overall overhead of explicit release is minimal as shown in [4]
Observation 4: Explicit release is a powerful method, the problem of lost RRC messages will be solved by “release after failure/successful CHO”, and the signalling overhead is minimal with reasonable CHO configuration.
As a summary, since RRC signalling for CHO release is already agreed in RAN2#106, and since reportOnLeave already allows an efficient UE trigger, the only missing component for explicit release is an Xn/X2 message to allow the CHO target candidate to trigger resource release.
Proposal 1: LS shall be sent to RAN3 in order to introduce an Xn/X2 message to allow the CHO target candidate to initiate a release of CHO resources.
2.4	Implicit Release via UE condition
In order to avoid signalling overhead, implicit release via UE condition has been proposed e.g. in [5]. The UE would autonomously release the resource when a certain condition is met (e.g. prepared CHO target candidate falls 3 dB below serving cell). Indeed, release would only happen when needed in this case. However, the network is completely unaware of this release, so this solution may help the UE, but it does not help to mitigate the resource reservation problems in the CHO target candidates, unless the UE informs the network about the release. However, such an additional information (measurement report) would bring the solution very close to the explicit release which has already been agreed (and which can be realized via reportOnLeave without further effort). The remaining benefits in terms of signalling do not justify the additional effort.
Observation 5: Implicit release via UE condition requires further RRC signalling from UE to network, otherwise the network cannot benefit. This reduces the benefits in terms of RRC signalling.
Proposal 2: Implicit release via UE condition shall not be considered.
2.5	Implicit Release via timer
For the sake of completeness, it shall be mentioned that an implicit release via UE timer was already excluded in RAN2#106, as shown in the agreement box in section 1.
3	Conclusion
This paper discussed the release/deconfiguration of prepared cells for CHO. The following proposals and observations have been made:
Observation 1: The UE will release the target candidates after successful (conditional) handover.
Observation 2: The UE will release the CHO target candidates after RLF or HoF.
Observation 3: The existing option reportOnLeave is a powerful method to trigger the release of a previously prepared CHO target candidate exactly when needed.
Observation 4: Explicit release is a powerful method, the problem of lost RRC messages will be solved by “release after failure/successful CHO”, and the signalling overhead is minimal with reasonable CHO configuration.
Proposal 1: LS shall be sent to RAN3 in order to introduce an Xn/X2 message to allow the CHO target candidate to initiate a release of CHO resources.
Observation 5: Implicit release via UE condition requires further RRC signalling from UE to network, otherwise the network cannot benefit. This reduces the benefits in terms of RRC signalling.
Proposal 2: Implicit release via UE condition shall not be considered.
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