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For Rel-18 Further NR mobility enhancements, RAN2 has discussed supporting CHO with CPA/CPC and has made the following agreements in RAN2#120 [1]:
	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.


Also, RAN2 has discussed supporting CHO with CPA/CPC and has made the following agreements in RAN2#121 [2]:
	Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)


In this contribution, we discuss supporting CHO with CPA/CPC based on the agreements and FFS.

Discussion
We consider if the scenario that the UE evaluate CPA/CPC which is/are included in CHO before CHO is complete can be supported.
Some smart or high-performance UEs may perform CPA/CPC evaluation while evaluating CHO even if there is no rule for the simultaneous evaluation of both CHO and CPA/CPC. For fast process and for mobility robustness, it is obviously beneficial for the UE if the UE can select better PSCell based on evaluation results of CPA/CPC when CHO is executed.
On the other hand, if the UE cannot perform CPA/CPC evaluation while evaluating CHO due to lack of UE capability, the UE just cannot execute CPA/CPC together when executing CHO, and nothing harmful will happen to the UE.
Since RAN2 anyway support the scenario that the UE has been configured CPA/CPC which is/are included in CHO, we think supporting the simultaneous evaluation for CHO and CPA/CPC is a more productive direction.
Proposal 1.	RAN2 supports the simultaneous evaluation of CHO and CPA/CPC which is included in the CHO.

If RAN2 agrees with Proposal 1, we consider the existing execution conditions for CPA/CPC are applicable for the simultaneous evaluation of both CHO and CPA/CPC.
Currently, Ax series or Bx series conditions which are specified in 38.331 are below [3]:
A1: Serving becomes better than threshold
A2: Serving becomes worse than threshold
A3: Neighbour becomes offset better than SpCell
A4: Neighbour becomes better than threshold
A5: SpCell becomes worse than threshold1 and neighbour becomes better than threshold2
A6: Neighbour becomes offset better than SCell
B1: Inter RAT neighbour becomes better than threshold
B2: PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2

We can observe that there is no suitable condition for CPC execution among the specified conditions for simultaneous evaluation. This is because the candidate cells for CPC included in CHO are not yet for the current PSCell. Another reason is that the source PSCell can be needed for CPC evaluation if A3 or A5 are configured, and the potential PSCell to be applied by CHO configuration may not be the same PSCell as the current PSCell. Thus, we think that for simultaneous evaluation, a new execution condition is needed to compare the neighbour cell with the neighbour cell that enables CPC evaluation before CHO execution.
Observation:	For simultaneous evaluation, at least one new execution condition is required for CPC to evaluate a neighbour cell (candidate cell) is better than another neighbour cell (potential PSCell)

According to the observation above, for the UE to perform CPC evaluation together with CHO evaluation before CHO execution, candidate cells for CPC and PSCells included in CHO must be compared. Then, the following new conditions are necessary when the candidate cells of CPC are designated as a potential PSCell and the PSCell included in CHO is designated as a target PSCell.
1) Potential target SpCell becomes offset better than target SpCell
2) Neighbour 1 (potential target PSCell) becomes offset better than Neighbour 2 (target PSCell)
3) Potential target SpCell becomes worse than threshold1 and target SpCell becomes better than threshold2
4) Neighbour 1 (target PSCell) becomes worse than threshold1 and Neighbour 2 (potential target PSCell) becomes better than threshold2
Therefore, we propose the following to support the simultaneous evaluation of CHO and CPC.
Proposal 2:	For simultaneous evaluation, new execution condition(s) for CPC should be considered to evaluate for potential PSCell change before CHO execution. The following execution conditions can be considered:
1) Potential target SpCell becomes offset better than target SpCell
2) Neighbour 1 (potential target PSCell) becomes offset better than Neighbour 2 (target PSCell)
3) Potential target SpCell becomes worse than threshold1 and target SpCell becomes better than threshold2
4) Neighbour 1 (target PSCell) becomes worse than threshold1 and Neighbour 2 (potential target PSCell) becomes better than threshold2

If RAN2 agrees with Proposal 2, the UE should distinguish which execution conditions are for the simultaneous evaluation and which execution conditions are for evaluation after CHO execution. To prevent wrong execution conditions are used for CPA/CPC evaluation before CHO execution, the network may need to indicate which execution conditions are allowed for CPA/CPC evaluation before CHO execution. 
Thus, we think the network should indicate whether the UE can evaluate CPA/CPC together with CHO simultaneously, we propose the following.
Proposal 3.	The UE starts to evaluate CPA/CPC which is included in the CHO simultaneously only if additional indication corresponding to each execution condition for CPA/CPC is configured.

As RAN2 agreed the execution order that CPA/CPC cannot be triggered before CHO execution, for the fast process, the UE naturally will check whether CPA/CPC can be executed or not as soon as the CHO is executed.
If the UE can execute CPA/CPC together with CHO execution, it will be beneficial for the UE to apply CHO and CPA/CPC simultaneously for the fast process.
Proposal 4.	When an execution condition is met for CHO, the UE checks if the execution condition(s) for CPA/CPC is met to execute CHO and CPA/CPC simultaneously.

However, CPA/CPC should not be prioritized over CHO because this causes delays in CHO execution. This is not helpful for the fast process, which is the main goal of simultaneous evaluation. Also, since the probability of connection failure in PCell can increase that it can rather cause more data interruptions.
Proposal 5.	The UE doesn’t postpone executing the CHO due to CPA/CPC which is included in the CHO, i.e. CHO should be executed as soon as the execution condition of the CHO is met.

Conclusion
It is proposed to discuss and decide on the following proposals:
Observation:	For simultaneous evaluation, at least one new execution condition is required to evaluate a neighbour cell (candidate cell) is better than another neighbour cell (potential PSCell)

Proposal 1.	RAN2 supports the simultaneous evaluation of CHO and CPA/CPC which is included in the CHO.
Proposal 2:	For simultaneous evaluation, new execution condition(s) should be considered to evaluate for potential PSCell change before CHO execution. The following execution conditions can be considered:
1) Neighbour 1 (potential target PSCell) becomes offset better than Neighbour 2 (target PSCell)
2) Candidate 1 (potential target PSCell) becomes offset better than Candidate 2 (target PSCell)
3) Neighbour 1 (target PSCell) becomes worse than threshold1 and Neighbour 2 (potential target PSCell) becomes better than threshold2
4) Candidate 1 (target PSCell) becomes worse than threshold1 and Candidate 2 (potential target PSCell) becomes better than threshold2 
Proposal 3.	The UE starts to evaluate CPA/CPC which is included in the CHO simultaneously only if new execution condition(s) is/are configured for CPA/CPC.
Proposal 4.	When an execution condition is met for CHO, the UE checks if the execution condition(s) for CPA/CPC is met to execute CHO and CPA/CPC simultaneously.
Proposal 5.	The UE doesn’t postpone executing the CHO due to CPA/CPC which is included in the CHO, i.e. CHO should be executed as soon as the execution condition of the CHO is met.
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