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1	Introduction
The rel-18 work on further NR mobility enhancements is described in the WID in [1]. The WID includes an objective related to specifying CHO configuration including both a target MCG and target candidate SCGs for CPAC (objective 4):
4. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline

In RAN2#119-e the following agreements were reached for this objective:
Observation: Current RAN2 Stage-3 specifications can support CHO including target MCG and target SCG in Rel-17.
CHO configuration referring to or including CPC/CPA configuration (intended to be applicable together) can be supported.
FFS: When triggering CHO, UE perform CPC/CPA configuration to start CPC/CPA evaluation, FFS if CHO evaluation and CPC/CPA evaluation is concurrent or sequential.

And in RAN2#120 one more agreement was made:
Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)

In this contribution different aspects and open issues related to objective 4 in the WID on rel-18 work on further NR mobility enhancements ([1]) are discussed.
[bookmark: _Ref178064866]2	Discussion
2.1	CHO including target MCG and associated CPC/CPA
2.1.2	Sequential or simultaneous evaluation and execution of CHO with associated CPC/CPA 
Sequential evaluation and execution of CHO and CPC/CPA
In RAN2#120 it was discussed whether the evaluation and execution of CHO and CPA/CPC should be done simultaneously or in sequence. One common aspect of the two solutions is that it is the CHO condition(s) that determine when the UE should perform the conditional reconfiguration execution. When the CHO condition(s) are fulfilled, the UE executes the CHO. If only the CPC/CPA condition(s) associated with the CHO are fulfilled, the UE doesn’t execute CHO with associated CPC/CPA.
There are different pros and cons of the UE performing sequential or simultaneous evaluation and execution of CHO and CPC/CPA. If sequential evaluation of CHO and CPC/CPA is performed, the procedures will be more easily defined. The UE first applies a target configuration for CHO and then the UE starts evaluating the condition(s) for CPC/CPA which are then included in the applied target configuration for CHO. One drawback is that the execution of CPC/CPA may be delayed a bit, but that delay will in most cases not make any difference as it can be assumed that the mobility procedures in the source SCG are well-working and that the UE normally has the most suitable SCG. Also, even if RAN2 decides that the execution is sequential, the UE may by implementation perform simultaneous evaluation of the conditions for CHO and CPC/CPA, which would lead to very short delay of the execution of CPC/CPA after the execution of CHO.
In case of sequential evaluation and execution, the network needs to either provide a pure CHO configuration with associated CPA configurations for the SCG candidates or a CHO with SCG configuration and associated CPC configurations for other SCG candidates, or to the UE. In the latter case the SCG configuration is (likely) the current SCG, and where this configuration is applied by the UE when the CHO condition(s) are fulfilled. A possible drawback is then that this configuration may need to be updated when there are PSCell changes performed during the evaluation, before the CHO condition(s) are fulfilled.
Sequential evaluation and execution may lead to more reconfigurations, either if the CHO with SCG configuration is updated by the network after each PSCell change during the evaluation, or, if the network chooses not to update the CHO with SCG configuration, after the execution of CHO as likely a subsequent CPC/CPA will be executed in such case. 
[bookmark: _Toc127467073]The procedures for defining and configuring sequential evaluation and execution of CHO and CPC/CPA are simpler.
[bookmark: _Toc127467074]In case of sequential evaluation and execution, the CHO with associated CPC or CPA configuration consists of either a CHO only (and CPA), or a CHO with SCG configuration (and CPC).
[bookmark: _Toc127467075]The UE may perform simultaneous evaluation of CHO and CPC/CPA, even if the executions are sequential.
[bookmark: _Toc127467076]There may be a delay in the execution of CPC/CPA in case of sequential execution, but the delay is likely not significant.
[bookmark: _Toc127467077]There may be more reconfiguration procedures in case of sequential execution.

Simultaneous evaluation and execution of CHO and CPC/CPA
If simultaneous evaluation and execution of CHO and CPC/CPA is performed, the UE procedures will likely be more complex to define compared to the sequential evaluation/execution. If e.g. only the CHO condition(s) are fulfilled, but not the CPC/CPA conditions, the UE anyhow needs to execute the CHO in order not to impact the performance of the UE and the KPIs in the network. This could be achieved by the network providing a CHO with SCG configuration (and/or a pure CHO configuration) to the UE. 
Another possibility is that the network provides a CPC configuration also for the current cell, but there is anyhow no guarantee that the CPC/CPA condition(s) are fulfilled when the CHO condition(s) are fulfilled, as the UE may have moved away from the current SCG and into the coverage of an SCG which is not configured as a CPC/CPA candidate. Therefore, some criteria for which target configuration the UE should select in case only the CHO condition(s) are fulfilled need to be described.
Another complexity with simultaneous execution is that the UE needs to perform simultaneous evaluation of execution condition(s) which belong to different measurement objects. For CHO, the UE needs to perform measurements related to source MN measConfig, but for the candidate SCG measurements configured by the target MN, i.e. CPA or MN-initiated CPC, the measurements would be related to the target MN measConfig. 
A related problem is how the execution condition(s) could be defined. One possibility is to add an OCTET STRING containing the execution conditions of the target MCG in CondReconfigToAddMod. If the target MN execution conditions would be added as an OCTET STRING, some capability coordination between the network nodes would be needed, so that the UE capabilities related to the number of measurements would not be exceeded when multiple nodes define execution conditions which should be monitored simultaneously.
One possibility to decrease the complexity could be to merge the target MN and source MN measConfig in the network side, so that the UE only receives one MCG measConfig from the source MN, but where the target MN has defined execution conditions for the candidate SCG, i.e. CPA or MN-initiated CPC. Merging of source MN and target MN measConfig is possible, but it also requires coordination between the nodes.
[bookmark: _Hlk127453099]One advantage of simultaneous monitoring and execution is that the execution of the CHO and CPC/CPC is likely faster. Another advantage is that the UE may select the most suitable PSCell directly without the need for reconfiguration of the CHO with SCG configuration at each PSCell change while still being in the source PCell.
[bookmark: _Toc127467078]With simultaneous evaluation and execution of CHO and CPC/CPA, UE actions for when only CHO conditions are fulfilled and when both CHO and CPC/CPA conditions are fulfilled need to be defined.
[bookmark: _Toc127467079]Depending on how CHO with associated CPC/CPA is signalled, the network may need to define one configuration for CHO only and one CHO with SCG target configuration per CPC/CPA configuration in case of simultaneous evaluation and execution.
[bookmark: _Toc127467080]The definition of execution conditions may require capability coordination between the network nodes or possibly coordination of MCG measConfig. 
[bookmark: _Toc127467081]The execution process of CHO and CPC is likely faster with simultaneous execution.
[bookmark: _Toc127467082]The UE will select the most suitable PSCell directly without the need for reconfiguration of the CHO with SCG configuration at each PSCell change while being in the source PCell.

RAN2 needs to discuss and agree on whether sequential or simultaneous evaluation and execution of CHO with associated CPC/CPA should be specified. Both options are possible, but there are advantages and disadvantages with both solutions. 
[bookmark: _Toc127467070]Discuss whether sequential or simultaneous evaluation of CHO with associated CPC/CPA should be specified. 

Conclusion
In the previous sections we made the following observations: 
Observation 1	The procedures for defining and configuring sequential evaluation and execution of CHO and CPC/CPA are simpler.
Observation 2	In case of sequential evaluation and execution, the CHO with associated CPC or CPA configuration consists of either a CHO only (and CPA), or a CHO with SCG configuration (and CPC).
Observation 3	The UE may perform simultaneous evaluation of CHO and CPC/CPA, even if the executions are sequential.
Observation 4	There may be a delay in the execution of CPC/CPA in case of sequential execution, but the delay is likely not significant.
Observation 5	There may be more reconfiguration procedures in case of sequential execution.
Observation 6	With simultaneous evaluation and execution of CHO and CPC/CPA, UE actions for when only CHO conditions are fulfilled and when both CHO and CPC/CPA conditions are fulfilled need to be defined.
Observation 7	Depending on how CHO with associated CPC/CPA is signalled, the network may need to define one configuration for CHO only and one CHO with SCG target configuration per CPC/CPA configuration in case of simultaneous evaluation and execution.
Observation 8	The definition of execution conditions may require capability coordination between the network nodes or possibly coordination of MCG measConfig.
Observation 9	The execution process of CHO and CPC is likely faster with simultaneous execution.
Observation 10	The UE will select the most suitable PSCell directly without the need for reconfiguration of the CHO with SCG configuration at each PSCell change while being in the source PCell.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Discuss whether sequential or simultaneous evaluation of CHO with associated CPC/CPA should be specified.
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