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1 Introduction

In RAN2-116e, the issue the co-existence of CHO and CPAC was discussed [1]. The majority view was to support independent CHO and CPAC configurations at the same time, but some companies showed some concern regarding several open issues that need to be addressed for handling the simultaneous CHO and CPAC configurations. Specifically, the following aspects were identified:

· The capability on the total number of target cells for CHO and CPAC (and associated measurement configurations) supported by the UE and possible split/negotiation b/n the MN and SN
· The reconfiguration ID space to be used for the conditional reconfigurations of CHO and CPAC and possible split/negotiation b/n the MN and SN
· Should the UE keep evaluating CPAC trigger conditions when CHO is triggered?

· Should the UE keep evaluating CHO trigger conditions when CPAC is triggered?
· What to do when a CHO is triggered while a CPAC is being executed?

· What to do when a CPAC is triggered while a CHO is being executed?

· What to do when the CHO and CPAC trigger conditions are fulfilled at the same time?

· What happens to CHO configurations when CPAC is complete, and vice versa?

This contribution discusses these identified open issues and provides proposals that will ensure the timely completion of the feature within the remaining rel-17 timeframe.
2 Discussion
Number of target cells and reconfiguration ID space for CHO and CPAC

If concurrent CHO and CPAC configuration is to be supported, then the SN and MN may need to negotiate to ensure that the total number of candidate PCells/PSCells that can be configured/monitored by the UE is not exceeded. Thus, the MN may have to inform about CHO configuration to the SN (so that the SN knows the number of CPC candidates that it can configure the UE with) or the MN may check CPC configurations being provided by the SN to ensure that they don’t exceed the possible candidate SpCells that the UE can monitor (e.g. reject the CPC configuration if that is to be exceeded). 

Another alternative could have been to introduce mechanisms at the UE to identify this (instead of triggering reconfiguration failure when the UE determines its capability is being exceeded). The situation is the same regarding the reconfiguration ID space.

Considering the limited time remaining for finalizing rel-17 work, we think the best way forward is to let these aspects to be left to network implementation and not introduce any new UE functionalities. Thus, we propose:

Proposal 1:
   A UE could have independent CHO and CPAC configurations active at the same time. 

Proposal 2:
   No new UE functionalities are introduced in rel-17 to ensure the number candidate SpCells to be monitored and the reconfiguration ID space is not exceeded during concurrent CHO and CPAC configuration (i.e., left to network implementation).

Should the UE keep evaluating CPAC trigger conditions when CHO is triggered?
In rel-16, when the trigger conditions for a CHO candidate are fulfilled, the UE still keeps the other CHO configurations (if any) while executing the CHO because if the CHO fails and the UE reselects to a cell that is a CHO candidate, the UE can perform HO to that candidate cell instead of continuing with re-establishment. In the context of concurrent CHO and CPAC configuration, the CPAC configuration cannot be used for such a fallback. Additionally, since the security keys for the SCG configuration in the current CPAC configurations were derived based on the master key of the current PCell, they will not be valid anymore after the change of the PCell when the CHO gets executed. Therefore, the correct action for the UE is to stop monitoring and release the CPAC configuration when the CHO is triggered.

Proposal 3:
   When the trigger conditions for a CHO candidate are fulfilled, the UE will stop monitoring the CPAC triggering conditions and releases the CPAC configuration. 

This also implicitly answers one of the open issues (What to do when a CPAC is triggered while a CHO is being executed?), as such a situation will not arise if proposal 3 is agreed.
Should the UE keep evaluating CHO trigger conditions when CPAC is triggered?
For the reverse case where the CPAC is triggered first, the CHO configurations may still remain valid (e.g., there will be no security key issues described above), unless the UE configuration has changed in some way after the CHO and the CPAC were configured and a reconfiguration failure occurs when the CPAC gets executed (e.g. new measurements added by the MCG and the CPAC execution leading to the measurement id space for the UE being exceeded). However, a proper network implementation would ensure such a situation doesn’t arise (i.e., ensure the CHO and CPAC configurations are valid every time the UE gets reconfigured). Thus, it makes sense to allow the UE to maintain the CHO configurations.

Regarding whether the UE should also keep evaluating the CHO triggering conditions while CPAC is being executed, this may lead to a situation where the CHO gets triggered while the CPAC is executed. In order to avoid the complexity of handling this corner case, it is reasonable to pause the monitoring the triggering conditions for the CHO while the CPAC is being executed and resume it after it the CPAC is completed successfully.
Proposal 4:
 When the trigger conditions for a CPAC candidate are fulfilled, the UE starts executing the associated CPAC and still maintains the CHO configuration. 

Proposal 5:
 While CPAC is being executed, the UE suspends monitoring the trigger conditions for CHO and resumes it after the CPAC is executed successfully. 

What to do when the CHO and CPAC trigger conditions are fulfilled at the same time?

In the rare case when both the CHO and CPAC are triggered at the same time, due to the reasoning provided above (e.g., security key considerations for the SCG), the most optimal way forward is for the UE to just execute the CHO and release the CPAC configuration. 

Proposal 6:
 If both the CHO and CPAC triggering conditions are fulfilled simultaneously, the UE will prioritize the CHO execution and release the CPAC configuration. 

3 Conclusion

In this contribution, we discussed the issue of supporting coexistence of conditional handover and conditional PSCell change/addition. The following proposals were made:
Proposal 1:
   A UE could have independent CHO and CPAC configurations active at the same time. 

Proposal 2:
   No new UE functionalities are introduced in rel-17 to ensure the number candidate SpCells to be monitored and the reconfiguration ID space is not exceeded during concurrent CHO and CPAC configuration (i.e., left to network implementation).

Proposal 3:
   When the trigger conditions for a CHO candidate are fulfilled, the UE will stop monitoring the CPAC triggering conditions and releases the CPAC configuration. 

Proposal 4:
 When the trigger conditions for a CPAC candidate are fulfilled, the UE starts executing the associated CPAC and still maintains the CHO configuration. 

Proposal 5:
 While CPAC is being executed, the UE suspends monitoring the trigger conditions for CHO and resumes it after the CPAC is executed successfully. 

Proposal 6:
 If both the CHO and CPAC triggering conditions are fulfilled simultaneously, the UE will prioritize the CHO execution and release the CPAC configuration. 
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