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1. Introduction
We have reached below agreements[2][3][4] in previous RAN2 meetings regarding CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC[1], the so-called “CHO with CPAC”:
	RAN2#119e

· 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.

RAN2#120

· Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)

RAN2#121

· RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18

· The UE should not need to unpack any of the nested conditionalconfiguration containers in order to measure, acc to agreement above




In this contribution, we will focus on the evaluation and execution of CHO with CPAC.
2. Discussion

The procedure of CHO with CPAC includes the steps for configuration, evaluation, and execution. The design of the evaluation and execution is critical for the mobility performance of CHO with CPAC procedure. 
2.1 One step handover (HO to MCG with SCG) vs two step handover (HO to MCG before SCG) 
In Rel-17 CHO with SCG, UE performs handover to target MCG and target SCG  when CHO execution condition is fulfilled. As the radio link quality of the conditionally-configured PSCell may not be good enough or may not be the best candidate PSCell when the UE accesses the target PCell, and this may impact the UE throughput. To mitigate this throughput impact, Rel-18 CHO with CPAC was agreed to be specified.  Obviously, UE needs to perform CPAC evaluation before accessing to target SCG in CHO with CPAC.

The issue is the handover to target MCG and SCG is performed in one step or two step manner: 

· Option-1: handover to target MCG and SCG simultaneously in one step. 

If at least one CHO candidate cell satisfies the corresponding CHO execution condition, and at least one CPAC candidate cell configured by the CHO target cell satisfies the corresponding CPAC execution condition, UE performs conditional handover with SCG. 

· Option-2: After CHO to target MCG is successfully performed, UE triggers CPAC
According to [1], CHO including target MCG and target SCG is used as the baseline for CHO with CPAC. It is natural that UE performs handover to target MCG and target SCG simultaneously in one step. In addition, we have reached the following agreement on the execution order:

	· Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)


Taking the above into account, we propose:
Proposal 1. For CHO with CPAC, UE performs handover to target MCG and target SCG simultaneously in one step when both CHO and CPAC execution conditions are satisfied.

2.2 Concurrent evaluation vs Sequential Evaluation

In the last RAN2 meeting, it’s agreed that “RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18.”  During the simultaneous evaluation of CHO and CPC,  meaningless CPAC evaluation might be performed by UE on those CPAC candidates which are not linked to the final target PCell. That is to say, concurrent evaluation provides gain in latency at the cost of performing more evaluations. In Rel-17, the maximum number of CHO and CPAC that can be configured is 8. Hence, it is our understanding that UE may not always perform concurrent evaluation on all the configured CHO and CPAC, e.g. due to limited UE capability.

In addition, we think concurrent evaluation may not always be necessary as explained by the following examples:
For example, the TTT for execution condition of CHO is 100ms, while TTT for execution condition of CPAC is 0ms. The UE can start to evaluate the execution condition of CPAC when the execution condition of CHO has been fulfilled, i.e. concurrent evaluation is not needed sometimes.
In another example, the TTT for execution condition of CHO is 100ms, while TTT for execution condition of CPAC is 40ms. The UE can start to evaluate the execution condition of CPAC when the enter condition of the measurement event associated with the CHO has been satisfied for 60ms, i.e. CHO evaluation is not always concurrent with CPAC evaluation.
In a third example, the TTT for execution condition of CHO is 100ms, while TTT for execution condition of CPAC is 100ms. The UE should always evaluate the execution condition of both CHO and CPAC, i.e. CHO evaluation is always concurrent with CPAC evaluation.
With the above analysis and examples, we can be observed that:

Observation 1: A smart UE implementation can avoid unnecessary evaluation of CPAC without delaying the CHO with CPAC.

Then we propose：

Proposal 2. It is left to UE implementation to determine when to start CPAC evaluation concurrently with CHO evaluation, e.g. based on UE capability, TTT configurations of CHO and CPAC, etc. 

2.3 CHO execution condition satisfied without CPAC execution condition satisfied
However, if there is no CPAC execution conditions are fulfilled after CHO execution conditions are fulfilled for a certain time, is UE allowed to perform CHO only without SCG?  We think the answer should be Yes to avoid MCG failure. This is a kind of fallback of CHO with CPAC. In this way, it needs the corresponding conditional configurations to ensure the CHO only configuration is workable, e.g. all the ongoing bearers are mapped to MCG in the configuration. Then the CPAC conditional configuration can work based on the CHO candidate configuration. For example, UE is in NR-DC with MCG and SCG bears. If UE performs CHO only, UE applies the RRCReconfiguration of target PCell according to which the ongoing SCG bearers are remapped to MCG bearers. After CPAC triggering, UE enters MR-DC connected state again and applies the CPAC conditional configuration which remaps some MCG bearers back to SCG bears.

Proposal 3. When only CHO execution condition is satisfied, and no CPAC execution conditions are satisfied, if there is conditional reconfiguration for “CHO only” available, UE performs conditional handover without any candidate SCG.

If only conditional reconfigurations for “CHO with CPAC” are provided without conditional reconfiguration for “CHO only”, one way is UE performs handover to the target MCG and target SCG according to the RRCReconfiguration in the “CHO with CPAC” without checking the signal quality of the SCG. Otherwise, source PCell may occur RLF if UE doesn’t perform handover. Since the CPAC execution condition for target SCG doesn’t meet, we think the SCG should be suspended after CHO execution. 
Proposal 4. When only CHO execution condition is satisfied but CPAC execution condition is not met, and condition reconfiguration for “CHO only” is unavailable, UE performs conditional handover with the target MCG and target SCG according to the RRCReconfiguration in the “CHO with CPAC” , and then suspend SCG.
3. Conclusion

Based on the discussion, we have the following observations and proposals:

Observation 1: A smart UE implementation can avoid unnecessary evaluation of CPAC without delaying the CHO with CPAC.
Proposal 1. For CHO with CPAC, UE performs handover to target MCG and target SCG simultaneously in one step when both CHO and CPAC execution conditions are satisfied.
Proposal 2. It is left to UE implementation to determine when to start CPAC evaluation concurrently with CHO evaluation, e.g. based on UE capability, TTT configurations of CHO and CPAC, etc.
Proposal 3. When only CHO execution condition is satisfied, and no CPAC execution conditions are satisfied, if there is conditional reconfiguration for “CHO only” available, UE performs conditional handover without any candidate SCG.
Proposal 4. When only CHO execution condition is satisfied but CPAC execution condition is not met, and condition reconfiguration for “CHO only” is unavailable, UE performs conditional handover with the target MCG and target SCG according to the RRCReconfiguration in the “CHO with CPAC” , and then suspend SCG.
[1] References

[2] RP-221799
Revised WI: Mobility Enhancements

[3] RAN2-119e Chair Notes

[4] RAN2-120 Chair Notes

[5] RAN2-121 Chair Notes

