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1 Introduction
Support of CHO with candidate SCG for CPAC is one of the objectives in R18 further NR mobility enhancement WI. 
	4. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]

· CHO including target MCG and target SCG is used as the baseline


RAN2 discussed this objective 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)


This contribution provides our view on the condition evaluation order and execution order of the configuration 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 and SCG config 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 get the following observations:
Observation 1: When CHO configured with one target SCG is executed,
· 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. 
In order to support such R18 scheme, there are two issues to be discussed in RAN2. 
· Issue 1: Evaluation order of CHO condition for MCG selection and CPAC condition for SCG selection
For the evaluation order of CHO condition and CPAC condition (i.e. parallel or sequential evaluation), RAN2 discussed it in previous meeting but has not made the agreement yet. 
In our understanding, the evaluation order is the UE implementation issue. Even though UE is required to perform the parallel evaluation, it’s still possible that the time when CHO condition is met is earlier than that when CPAC condition is met, and we cannot make sure that target MCG and target SCG will be selected at the same time for UE access the target network in DC mode as in R17. Therefore, it should be sufficient to leave evaluation order to UE implementation. 
Proposal 1: For CHO with candidate SCGs, the evaluation order of CHO condition for target MCG selection and CPAC condition for target SCG selection is up to UE implementation. 
· Issue 2: HO execution of CHO with candidate SCG
In R18 CHO with candidate SCG, there are several cases in SCG side when UE selects the target MCG (i.e. CHO condition is met):
· Case 1: UE has selected the target SCG.
· Case 2: UE has started the CPAC condition evaluation, but no SCG has been selected.

· Case 3: UE has not started the CPAC condition evaluation for target SCG selection yet.
For case 1, since both target SCG and MCG 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 2: For CHO with candidate SCGs, if CHO condition is met and there is already a candidate SCG meeting CPAC condition, UE performs the handover to target MCG together with target SCG.
But for case 2 and case 3, since no candidate SCG meets the CPAC condition, there are three options to handle such cases:
· Option 1: UE delay CHO execution until a candidate SCG meets CPAC condition.
· Option 2: UE executes CHO (without SCG) immediately, and executes the CPAC procedure later when there is candidate SCG met the CPAC condition.
· Option 3: UE executes CHO (with SCG) to the target MCG and the default candidate SCG, and the default candidate SCG can be indicated by NW in advance. 
· Option 4: If any SCG meets the relaxed condition (e.g. S-criteria), UE executes CHO (with SCG) to the target MCG and that suitable SCG.
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Figure-2. 3 Options that only CHO condition is met
The comparison of the three options is as follows:
·  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 and other options. 
·  In Option 2, even though the access to target SCG is later than the access to target MCG, but it can avoid the unnecessary SCG failure in Option 2. The mobility performance is improved compared with R17 scheme. 
· In Option 3, since the target SCG is not selected based on radio quality, UE may access to target SCG with worse radio quality and the SCG failure may be occurred. But comparing with R17 scheme, the mobility performance is same.
· In Option 4, the suitable SCG which meets the relaxed condition may not be of such good radio quality, but it should be no problem for the initial access. Furthermore, we can assume that the initial SCG state is deactivated, and then network can decide whether to activate it according to the access situation. The mobility performance of this option is improved compared with R17 scheme.
The motivation to support CHO with candiate SCG is to improve the mobility performance for SCG selection during handover. Therefore, option 2 and option 4 should be considered in case that CHO condition is met but no candidate SCG meets CPAC condition. 
Proposal 3: For CHO with candidate SCGs, when CHO condition is met but no SCG meets CPAC conditions, 
· If UE can find suitable SCG (i.e. meet the relaxed condition), UE performs the handover to target MCG together with the suitable SCG (option 4);
· Otherwise, UE performs the hangover to target MCG only, and continues the CPAC condition evaluation for the target SCG selection (option 2).
3 Conclusion
According to the analysis in section 2, we propose that:
Observation 1: When CHO configured with one target SCG is executed,

· 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. 
Proposal 1: For CHO with candidate SCGs, the evaluation order of CHO condition for target MCG selection and CPAC condition for target SCG selection is up to UE implementation. 
Proposal 2: For CHO with candidate SCGs, if CHO condition is met and there is already a candidate SCG meeting CPAC condition, UE performs the handover to target MCG together with target SCG.

Proposal 3: For CHO with candidate SCGs, when CHO condition is met but no SCG meets CPAC conditions,
· If UE can find suitable SCG (i.e. meet the relaxed condition), UE performs the handover to target MCG together with the suitable SCG (option 4);

· Otherwise, UE performs the hangover to target MCG only, and continues the CPAC condition evaluation for the target SCG selection (option 2).

