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1 Introduction
RAN2 discussed this CHO with candidate SCG for CPAC in previous RAN2 meetings and made following agreements:
	RAN2#120 agreements

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

	RAN2#121 agreements

· 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


This contribution provides our view on HO execution of CHO with candidate SCGs.
2 Discussion

2.1 Legacy CHO with target SCG in R17
Following table provides the summary of the legacy CHO with target SCG procedure:
Table-1: Legacy CHO with target SCG configuration
	Phase
	Description

	Configuration
	NW provides the target SCG together with the candidate target PCell to UE within the CHO configuration.

	Condition evaluation
	UE only performs CHO condition evaluation for target MCG selection. 

	CHO execution with SCG
	UE executes CHO to the associated target PCell/MCG when CHO condition is met. 
When UE executes HO to target PCell, UE starts to access in target SCG. 

·  UE transmits RRCReconfigurationComplete for MCG config (i.e. CHO complete) and SCG config (i.e. SCG complete) in same RRC message;
·  The SCG RRCReconfigurationComplete message is embedded in the first MCG RRCReconfigurationComplete message in target PCell/MCG; 
·  UE starts T304 timer for MCG access and SCG access separately.

	Failure handing
	Upon MCG T304 expiry (i.e. HO failure), UE initiates UE connection reestablishment.
Upon SCG T304 expiry (i.e. SCG failure), UE initiates SCG failure recovery via MCG path. 


Based on the summary, we can make the following observation:
Observation 1: In legacy CHO with SCG, when UE executes the CHO, DC mode is always enabled:
· UE always performs access in target MCG and target SCG simultaneously;
· NW always receives CHO complete and SCG complete messages in the same RRC message via target PCell/MCG path. 
2.2 CHO with candidate SCGs in R18
Different from R17 procedure, for R18 CHO with candidate SCGs, network provides CHO condition for target MCG selection and CPAC condition for target SCG selection simultaneously in the same CHO command. But target MCG and target SCG will be selected by UE based on the configured condition eveluation.
Even though RAN2 agreed to support the simultaneous evaluation of CHO and CPAC in Rel-18 in last meeting in order to find out the target MCG and SCG as soon as possible, it’s still difficult to ensure that when CHO condition is met UE can always find a target SCG that satisfies CPAC condition. 
Observation 2: Even if CHO and CPAC conditions are evaluated simultaneously, it is still difficult to guarantee that CPAC condition will always be met when CHO condition is met. 
Therefore, in R18 CHO with candidate SCGs, when CHO condition is met and target MCG is selected, there may be several situations for the target SCG selection:
· Case 1: CPAC condition is also met and target SCG is selected; 
· Case 2: CPAC condition is not met, and no target SCG can be selected.
For case 1, since both target MCG and target SCG are selected out, UE can perform HO execution in target MCG and target SCG as in R17.  
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Figure-1. HO with SCG procedure when both conditions are met
Proposal 1: For CHO with candidate SCGs, if CHO condition is met and there is already a candidate SCG meeting CPAC condition, UE performs HO to target MCG together with target SCG.
But for case 2, since no candidate SCG meets the CPAC condition, about how to select the SCG and execute CHO, there are four options:
· Option 1: UE delays CHO execution.
· UE only executes the CHO when the CPAC condition is met and target SCG is selected.
· Option 2: UE executes CHO without SCG (i.e. non-DC mode) first, and executes CPAC later.
· UE may continue the CPAC condition evaluation and execute CPAC procedure later when CPAC condition is met and target SCG is selected.
· Option 3: UE executes CHO with default SCG and the initial SCG state is deactivated. 
· The default SCG can be configured by NW, and UE can select it as target SCG regardless of the radio quality. 
· To avoid the SCG failure in default SCG with poor radio quality, we can set the initial SCG state as deactivated state. 
· Option 4: UE executes CHO with suitable SCG.
· If a candidate SCG cannot meet the CPAC condition but meet the relaxed condition (i.e. S-criteria), it means the basic connection can be ensured in that SCG. We call this SCG as “suitable SCG”. 

· Since the basic connection can be ensured in suitable SCG, if UE executes CHO with suitable SCG, there will be no SCG failure. 
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Figure-2. 3 Options that only CHO condition is met
Comparison of the four options is provided as below:
·  In Option 1, since delaying HO execution may cause the MCG link failure and make UE connection broken, it provides the worse mobility performance ( than R17 scheme. 
·  In Option 2, UE and network have to work in non-DC mode after CHO execution. Even though there is no MCG failure or SCG failure during CHO execution, but since NW provides the target MCG configuration based on DC mode enabled, the data transmission of SCG bearer will be interrupted till the CPAC procedure is executed later. The data interruption would be longer in this case. From the data interruption perspective, the mobility performance is not good (. 
·  In Option 3, even though the target SCG is not selected based on radio quality, but due to the default SCG state is deactivated, there will be no SCG failure. Therefore, the mobility performance is better ( than R17 scheme. 
·  In Option 4, the suitable SCG which meets the relaxed condition may not be of such good radio quality, but it can keep the basic connection and there is no problem for the initial access in SCG. The mobility performance is improved ( compared with R17 scheme.
Table-1: Mobility performance comparison of 4 options and R17 scheme
	Options
	MCG failure
	SCG failure
	Data interruption 
	Improve

	R17 CHO with SCG scheme
	
	X 
	
	

	Option 1: Delay CHO with SCG
	X
	
	
	(

	Option 2: CHO without SCG
	
	
	X (for SCG bearer)
	(

	Option 3: CHO with default SCG (initial state= deactivated)
	
	
	
	(

	Option 4: CHO with suitable SCG
	
	
	
	(


The motivation to support CHO with candidate SCG is to improve the mobility performance for SCG selection during handover. Therefore, option 3 and option 4 should be considered in case that CHO condition is met but no candidate SCG meets CPAC condition. 
Proposal 2: For CHO with candidate SCGs, if CHO condition is met but no candidate SCG meets CPAC conditions, UE can select the target SCG as below:
· If suitable SCG (i.e. meet the relaxed condition) can be found, UE performs HO to target MCG together with suitable SCG. 

· If suitable SCG cannot be found, UE performs HO to target MCG together with default SCG and set the initial SCG state as deactivated. 
3 Conclusion
According to the analysis in section 2, we propose that:
Observation 1: In legacy CHO with SCG, when UE executes the CHO, DC mode is always enabled:

· UE always performs access in target MCG and target SCG simultaneously;
· NW always receives CHO complete and SCG complete messages in the same RRC message via target PCell/MCG path. 
Observation 2: Even if CHO and CPAC conditions are evaluated simultaneously, it is still difficult to guarantee that CPAC condition will always be met when CHO condition is met. 
Proposal 1: For CHO with candidate SCGs, if CHO condition is met and there is already a candidate SCG meeting CPAC condition, UE performs HO to target MCG together with target SCG.

Proposal 2: For CHO with candidate SCGs, if CHO condition is met but no candidate SCG meets CPAC conditions, UE can select the target SCG as below:

· If suitable SCG (i.e. meet the relaxed condition) can be found, UE performs HO to target MCG together with suitable SCG. 

· If suitable SCG cannot be found, UE performs HO to target MCG together with default SCG and set the initial SCG state as deactivated. 
