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Introduction
From RAN2#119e to RAN2#121bis, 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)

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 conditional configuration containers in order to measure, acc to agreement above

RAN2#121bis
When both CHO and CPC conditions are met, both CHO and CPC cell change is executed.
Baseline: The UE waits until both CHO and CPC conditions are met (always). (furthermore, it is assumed that if needed the network can provide a complementary CHO-only configuration, to avoid failures in deployments where failure would otherwise be likely to happen).  
Alternative: FFS if When CHO condition is met, but CPC condition is not met, CHO execution is triggered (and somehow source SCG can be released). IF allowed in the new configuration the UE may continue evaluation of CPC/CPA conditions.

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 simultaneous 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. 
[bookmark: OLE_LINK78]In one case, CPAC can be determined by the candidate MN, and the candidate PSCells of CPA/CPC can be prepared and determined without the source MN involvement. In this case, the candidate PSCells associated with a PCell can be determined by the candidate MN exchanging messages with candidate SNs, and the corresponding CPAC configuration is provided by the candidate MN to the source MN encapsulated in the CHO configuration of PCell. The structure for the configuration of CHO with CPA/CPC can be illustrated in Figure 1. Each encapsulated RRCReconfiguration* message from the candidate MN for CHO configuration can contain the associated CPA/CPC configuration. 


Figure 1. Embedded structure for the configuration of CHO with CPA/CPC
If the configuration of CHO with CPA/CPC is provided in such an embedded structure, sequential operation of CHO with CPA/CPC can be performed. The UE first performs CHO evaluation and execution and upon successful accessing the selected target PCell the UE performs CPA/CPC evaluation and execution according to the CPA/CPC configuration included in the RRCReconfiguration*. 
Proposal 1: If the configuration of CHO with CPA/CPC is provided in an embedded structure, CHO evaluation and execution is first performed, then CPA/CPC evaluation and execution for candidate PSCells configured for the target PCell is performed.
In another case, CPAC can be determined by the source MN. In this case, the source MN can suggest candidate PSCells for CPA/CPC to the candidate MN. The structure for the configuration of CHO with CPA/CPC can be illustrated in Figure 2. Each CHO execution is associated with multiple CPA/CPC execution condition and each CPA/CPC execution is identified by CondReconfigId of candidate PSCell. And each RRCReconfiguration* message from the candidate MN for CHO configuration contains the paired MCG and SCG configurations which is associated with the CHO execution condition and CPA/CPC execution condition by the CondReconfigId, as illustrated in Figure 2.




Figure 2.  Referring structure for the configuration of CHO with CPA/CPC
If the configuration of CHO with CPA/CPC is provided with such explicit association between configuration IDs of CHO candidate PCell and CPA/CPC candidate PSCell, simultaneous or sequential evaluation of CHO and CPA/CPC can be performed based on configuration. If simultaneous evaluation is configured, the UE evaluates a candidate PCell and the associated candidate PSCells simultaneously. If sequential evaluation is configured, the UE first evaluates candidate PCells. Upon the execution condition for one candidate PCell is fulfilled, the UE starts to evaluate the associated candidate PSCells of the selected candidate PCell.
Proposal 2: If the configuration of CHO with CPA/CPC is provided with explicit association between configuration IDs of CHO candidate PCell and CPA/CPC candidate PSCell(referring structure), the evaluation of CHO and CPA/CPC, i.e., simultaneous or sequential, can be configured by the NW.
On execution condition 
For legacy CHO, when source MN decides to use CHO, it selects the candidate PCells and determines CHO execution conditions, which seems still feasible in CHO with CPA/CPC.
Proposal 3： In CHO with CPA/CPC, source MN selects candidate PCells and determines CHO execution condition.
For the embedded structure of CHO with CPA/CPC configuration, CPA/CPC can be determined by the candidate MN, and the candidate PSCells of CPA/CPC can be prepared and determined without the source MN involvement. Therefore, the execution condition for CPA/CPC should be determined by the candidate MN.   
Proposal 4: For the embedded structure of CHO with CPA/CPC configuration, CPA/CPC execution condition can be determined by the candidate MN.
For the referring structure of CHO with CPA/CPC configuration, CPA/CPC can be determined by the source MN, and the source MN can suggest or determine the candidate PSCells for CPA/CPC to the candidate MN or candidate MN can provide the selected candidate PSCells to the source MN. Therefore the source MN could obtain the information of candidate PSCells and could determine the CPA/CPC execution condition. For the candidate MN, it will perform SN addition procedure with the candidate SNs for CPA/CPC preparation, which could obtain the information of the candidate PSCells. So the candidate MN could determine the CPAC execution condition either. 
Proposal 5: For the referring structure of CHO with CPA/CPC configuration, CPA/CPC execution condition can be determined by the source MN or the candidate MN.
[bookmark: OLE_LINK1]On simultaneous evaluation
In CHO with CPA/CPC,the candidate PCells and the associated candidate PSCells, will be preconfigured. When simultaneous 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 simultaneous evaluation which will have different impact on UE’s behaviour. According to the agreements from RAN2#120 and RAN2#121bis, UE’s behavior are defined given below. 
· For scenario1, UE will execute both CHO and CPA/CPC simultaneously, if CHO execution condition and CPA/CPC execution condition for the candidate PCell and the associated candidate PSCell are fulfilled simultaneously.
· For scenario 3, UE should do nothing, just keep evaluating CHO execution condition if only CPA/CPC execution condition of the candidate PSCells is fulfilled. 
· For scenario1 and 2, there was agreement achieved in the last meeting, however, we think there still need further discussion on UE’s behavior to ensure UE’s traffic QoS requirements. The descriptions of UE’s behavior before CHO execution and after CHO execution are given below.
· Before CHO execution
If  CHO condition is fulfilled first, according to the agreement in last meeting, UE would wait until both CHO and CPC conditions are fulfilled. 
But to avoid the RLF occurrence in the source side during waiting for CPC execution condition to be fulfilled, restriction on waiting time should be taken into consideration, such as introducing a timer T1. 
When CHO condition is fulfilled, the timer T1 will be started. Before T1 expired, if the CPA/CPC execution condition is fulfilled, T1 will be stopped and UE will execute CHO and CPA/CPC simultaneously. Otherwise, when T1 is expired, CPA/CPC execution condition is still not fulfilled, UE should execute CHO first to avoid RLF in the source side.
Proposal 6: Introduce a timer T1 used for UE waiting for CPC execution condition to be fulfilled. 
Proposal 7: When CHO condition is fulfilled first, UE will wait for evaluate CPA/CPC execution condition to be fulfilled in the T1 duration if configured. When T1 is expired, CPA/CPC execution condition is still not fulfilled, UE should execute CHO first.
· [bookmark: _GoBack]After CHO execution
If UE executes CHO first without CPA/CPC execution condition being fulfilled, there might be two options for UE‘s behavior:
· Option1: UE will select one of the cells fulfilled the CHO conditions as the target PCell to  access and release the CPA/CPC configurations. 
· Optoin2: UE will select one of the cells fulfilled the CHO conditions as the target PCell to access and continue to evaluate the CPA/CPC condition.
For Option1, with the release of the CPA/CPC configurations, the UE will be in the single connection after CHO, and UE’s throughput will be impact.
So we suggest to support option2, when UE selects the target PCell and executes CHO, the configuration of the candidate PSCells associated to the target PCell will be kept by UE including the CPA/CPC execution condition and UE continues evaluating CPA/CPC of these candidate PSCells. Moreover, there also needs the restriction on CPA/CPC evaluation time duration, such as introducing timer T2. When UE executes CHO first, T2 will be started. Before T2 expired, if the CPA/CPC execution condition is fulfilled, T2 will be stopped and UE will execute CPA/CPC. Otherwise, when T2 is expired, CPA/CPC execution condition is still not fulfilled, UE will send SCGFailureInformation to the target MN and release the configuration of the candidate PSCells stored.
Proposal 8:  Introduce a timer T2 used for UE continuing evaluate CPA/CPC execution conditions when deciding CHO execute first. 
Proposal 9: If CHO is executed first, UE should continue to evaluate CPA/CPC execution conditions of the candidate PSCells associated to the target PCell in the timer T2 duration. When T2 is expired, if CPA/CPC execution condition is still not fulfilled, UE will send SCGFailureInformation to the target MN.
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: If the configuration of CHO with CPA/CPC is provided in an embedded structure, CHO evaluation and execution is first performed, then CPA/CPC evaluation and execution for candidate PSCells configured for the target PCell is performed.
Proposal 2: If the configuration of CHO with CPA/CPC is provided with explicit association between configuration IDs of CHO candidate PCell and CPA/CPC candidate PSCell(referring structure), the evaluation of CHO and CPA/CPC, i.e., simultaneous or sequential, can be configured by the NW.
Proposal 3: In CHO with CPA/CPC, source MN selects candidate PCells and determines CHO execution condition.
Proposal 4: For the embedded structure of CHO with CPA/CPC configuration, CPA/CPC execution condition can be determined by the candidate MN.
Proposal 5: For the referring structure of CHO with CPA/CPC configuration, CPA/CPC execution condition can be determined by the source MN or the candidate MN.
Proposal 6: Introduce a timer T1 used for UE waiting for CPC execution condition to be fulfilled. 
Proposal 7: When CHO condition is fulfilled first, UE will wait for evaluate CPA/CPC execution condition to be fulfilled in the T1 duration if configured. When T1 is expired, CPA/CPC execution condition is still not fulfilled, UE should execute CHO first.
Proposal 8:  Introduce a timer T2 used for UE continuing evaluate CPA/CPC execution conditions when deciding CHO execute first. 
Proposal 9: If CHO is executed first, UE should continue to evaluate CPA/CPC execution conditions of the candidate PSCells associated to the target PCell in the timer T2 duration. When T2 is expired, if CPA/CPC execution condition is still not fulfilled, UE will send SCGFailureInformation to the target MN.
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