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Introduction
In RAN2#119e and RAN2#120, the follow agreements were made on CHO with CPA/CPC.
RAN2#119e
Agreements:
1. Observation: Current RAN2 Stage-3 specifications can support CHO including target MCG and target SCG in Rel-17.
2. CHO configuration referring to or including CPC/CPA configuration (intended to be applicable together) can be supported.
3. 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)

In this contribution, we will further discuss some issues of CHO with CPA/CPC.
Discussion
On evaluation mode
Regarding the evaluation mode, whether CHO evaluation and CPC/CPA evaluation is concurrent or sequential can depend on how the CPA/CPC candidate PSCells are prepared and how the mapping relation between candidate PCells and PSCells is determined. 
In one case, the candidate PSCells of CPA/CPC can be prepared and determined with the target MN involvement. In this case, the candidate PSCells associated with a PCell can be determined by the target MN, and the corresponding CPAC configuration is provided by the target MN encapsulated in the PCell configuration. 
In another case, the candidate PSCells of CPA/CPC can be prepared and determined by the source MN without target MN involvement. In this case, the source MN prepares candidate PCells and candidate PSCells by communicating with potential target MNs and potential target SNs, respectively. The association between candidate MCG and candidate SCG is determined by the source MN. 
Considering these two cases, the mapping relation between candidate PCells and PSCells can be configured explicitly or implicitly with the following options.
· Option 1: implicitly indicated by the embedded configuration structure, e.g., the condRRCReconfig for a candidate PCell contains the conditionalReconfiguration for CPA/CPC.
· Option 2: explicitly indicated by linking the CondReconfigIds of multiple candidate PSCells to the CondReconfigId of a candidate PCell; 
· Option 3: no indication, meaning all candidate PSCells can associate to each candidate PCell.
Proposal 1: RAN2 to discuss the following configuration options for the mapping relation between candidate PCells and candidate PSCells.
· Option 1: implicitly indicated by the embedded configuration structure, e.g., the condRRCReconfig for a candidate PCell contains the conditionalReconfiguration for CPA/CPC.
· Option 2: explicitly indicated by linking the CondReconfigIds of multiple candidate PSCells to the CondReconfigId of a candidate PCell; 
· Option 3: no indication, meaning all candidate PSCells can associate to each candidate PCell.
If concurrent and sequential evaluation mode are all supported, depending on how the mapping relation is configured, the network can configure the evaluation mode (concurrent or sequential) explicitly or implicitly based on that. Option 1 implies sequential evaluation is configured implicitly. For Option 2 and Option 3, either sequential or concurrent evaluation can be configured explicitly.
Proposal 2: The evaluation mode of CHO with CPA/CPC, i.e., concurrent or sequential, can be configured by the NW. 
For sequential evaluation, the UE should evaluate CHO and CPA/CPC sequentially. The UE first evaluates configured candidate PCells. Upon the execution condition for one candidate PCell is fulfilled, the UE applies the associated CPAC configuration and starts to evaluate the associated candidate PSCells. For concurrent evaluation, the UE evaluates all candidate PCells and all candidate PSCells concurrently. 
Proposal 3: For sequential evaluation, the UE starts to evaluate the execution conditions for candidate PSCells only when the execution condition for the associated candidate PCell is fulfilled.
Proposal 4: For concurrent evaluation, the UE evaluates the execution conditions for all candidate PCells and candidate PSCells simultaneously.
[bookmark: OLE_LINK1]Some issues on concurrent evaluation
1.1.1 Potential scenarios for fulfillment of execution condition
In CHO with CPA/CPC,the candidate PCells and the associated candidate PSCells, will be preconfigured. When concurrent evaluation is configured, UE should evaluates the execution conditions for all candidate PCells and candidate PSCells simultaneously.
But CHO execution condition and CPA/CPC execution condition for PCell and the associated PSCell might not be fulfilled simultaneously, and the potential scenarios are shown in table1.
Table1: Scenarios for fulfillment of CHO/CPAC execution condition
	scenarios
	Fulfillment of CHO execution condition
	Fulfillment of CPA/CPC execution condition
	PSCell associated with PCell

	0
	√
	√
	√

	1
	√
	√
	x

	2
	√
	x
	-

	3
	x
	√
	-



There are different scenarios for fulfilment of CHO/CPAC execution condition in concurrent evaluation which will have different impact on UE’s behaviour. According to the agreement from RAN2#120, the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation), for scenario 3, UE should do nothing, just keep evaluating CHO execution condition if only CPAC execution condition of the candidate PSCells is satisfied.
For the other scenarios UE’s behavior need to be defined. And our suggestions are given below:
· For Scenario 0, since CHO execution condition and CPA/CPC execution condition for the candidate PCell and the associated candidate PSCell are fulfilled simultaneously, UE will execute CHO and CPA/CPC concurrently. Therefore, the MR-DC mobility is optimized and the throughput during handover will be ensured.
· For scenario1 and 2, UE’s behavior is the same. UE will firstly perform CHO to access the target PCell, and keep evaluating execution condition of the associated candidate PSCells of the target PCell. Therefore, UE’s connectivity with network will be ensured.
Proposal 5：When CHO execution condition is fulfilled, and the CPA/CPC execution condition is also fulfilled, UE will select the target PCell and the associated PSCell to execute CHO and CPA/CPC concurrently.
Proposal 6：When CHO execution condition is fulfilled without associated candidate PSCell fulfilled CPA/CPC execution condition, UE will firstly select the target PCell to perform CHO, and keep evaluating the associated candidate PSCells of the target PCell.
1.1.2 [bookmark: _GoBack]Coordination of execution condition
When concurrent evaluation is configured, the execution condition of one candidate PCell and the execution condition of one candidate PSCell are fulfilled simultaneously, and if the PCell and the PSCell is associated, UE could execute CHO and CPA/CPC concurrently and access the PCell and PSCell both with good quality. In this case, the MR-DC mobility is optimized and the throughput during handover will be ensured.
Observation 1: When concurrent evaluation is configured, CHO and CPA/CPC execution concurrently can optimize MR-DC mobility and improve the throughput during handover.
If the execution condition settings of CHO, such as the value of variable hysteresis or timeToTrigger, and that of CPA/CPC can be configured with coordination, CHO execution condition and CPA/CPC execution condition for the candidate PCell and the associated candidate PSCell can be fulfilled simultaneously, and then UE can execute CHO and CPA/CPC concurrently.
Observation 2: Coordination of execution condition settings of CHO and that of CPA/CPC needs to be considered.  
If the execution condition settings of CHO and CPA/CPC are configured by one node, the coordination of them could be feasible. Therefore, the information needs be exchanged between the nodes.
There are two options for proper execution condition settings for CHO and CPA/CPC with coordination:
- Option1: S-MN determines both of the CHO execution condition and the CPA/CPC execution condition.
- Option2: T-MN determines the CPA/CPC execution condition according to the CHO execution condition.
Proposal 7:   In CHO with CPA/CPC, which node determines the CPA/CPC execution condition needs to be discussed.
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: RAN2 to discuss the following configuration options for the mapping relation between candidate PCells and candidate PSCells.
· Option 1: implicitly indicated by the embedded configuration structure, e.g., the condRRCReconfig for a candidate PCell contains the conditionalReconfiguration for CPA/CPC.
· Option 2: explicitly indicated by linking the CondReconfigIds of multiple candidate PSCells to the CondReconfigId of a candidate PCell; 
· Option 3: no indication, meaning all candidate PSCells can associate to each candidate PCell.
Proposal 2: The evaluation mode of CHO with CPA/CPC, i.e., concurrent or sequential, can be configured by the NW. 
Proposal 3: For sequential evaluation, the UE starts to evaluate the execution conditions for candidate PSCells only when the execution condition for the associated candidate PCell is fulfilled.
Proposal 4: For concurrent evaluation, the UE evaluates the execution conditions for all candidate PCells and candidate PSCells simultaneously.
Proposal 5：When CHO execution condition is fulfilled, and the CPA/CPC execution condition is also fulfilled, UE will select the target PCell and the associated PSCell to execute CHO and CPA/CPC concurrently.
Proposal 6：When CHO execution condition is fulfilled without associated candidate PSCell fulfilled CPA/CPC execution condition, UE will firstly select the target PCell to perform CHO, and keep evaluating the associated candidate PSCells of the target PCell.
Observation 1: When concurrent evaluation is configured, CHO and CPA/CPC execution concurrently can optimize MR-DC mobility and improve the throughput during handover.
Observation 2: Coordination of execution condition settings of CHO and that of CPA/CPC needs to be considered.  
Proposal 7:   In CHO with CPA/CPC, which node determines the CPA/CPC execution condition needs to be discussed.
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