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Introduction
The WID for Rel-18 Further NR mobility enhancements was approved [1], and the objective4 about CHO+CPA/CPC. The objective4 is given below.
	
4. To specify CHO including target MCG and candidate SCGs for CPC/CPA  [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline


In this contribution, we will give our considerations on objective 4, CHO+CPA/CPC.
 Discussion
CHO+CPA/CPC procedure
CHO+CPA/CPC, as the enhancement of CHO, the procedure of which will still be 3 phases like CHO, shown in Fig1.
- Phase1: CHO+CPA/CPC preparation
- Phase2: Evaluate the CHO execution conditions and the CPA/CPC execution conditions
- Phase3: CHO+CPA/CPC execution



Fig1
However, with multiple candidate MNs and candidate SNs involvement simultaneously, the CHO+CPA/CPC should be designed based on Rel-16 CHO and Rel-17 CPA/CPC.
Proposal 1: CHO+CPA/CPC procedure should be designed based on Rel-16 CHO and Rel-17 CPA/CPC procedure.
CHO + CPA/CPC preparation
During CHO+CPA/CPC preparation, CHO+CPA/CPC execution conditions will be configured to UE. CHO+CPA/CPC execution conditions include CHO execution conditions and CPA/CPC execution conditions. 
The time instant of CHO execution condition fulfillment might be different from that of CPAC execution condition fulfillment. If such time difference is large, the UE’s services transmit over SCG bearers would be interrupted. Such consequence may be resulted from the improper execution condition settings for CHO and CPA/CPC, such as the value of variable hysteresis or timeToTrigger, since such two execution conditions are determined by different entity.
Observation 1: If CHO execution condition and CPA/CPC execution condition are determined by different entity, the improper execution condition settings might occur，and the consequence is UE’s service transmission would be interrupted. 
There are two options for proper execution condition settings for CHO and CPA/CPC:
- 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 2:   The solutions of proper execution condition settings for CHO and CPA/CPC should be discussed to avoiding UE’s services transmission interruption.

Evaluation of CHO+CPA/CPC execution condition
In terms of UE behavior, the condition evaluation can be categorized into 2 modes: 
1) Mode-1 (evaluation in sequence): UE first evaluates CHO condition and access target PCell, then evaluates CPA/CPC condition for configured CPA/CPC candidate PSCells associated with the target PCell. 
2) Mode-2 (evaluation simultaneously): UE evaluates CHO condition and CPA/CPC condition at the same time for the configured pairs of candidate PCell and candidate PSCell. In this case, we need to specify the definition of "CHO condition and CPA/CPC condition fulfill simultaneously" (e.g. fulfill one after another within a duration). 
Observation 2: UE’s behavior is different in the two condition evaluation modes.
Proposal 3: The modes of CHO+CPA/CPC execution condition evaluation should be discussed to specify UE’s behavior.

CHO+CPA/CPC execution
1.1.1 Potential scenarios for fulfillment of CHO/CPAC execution condition
CHO execution condition and CPA/CPC execution condition 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 paired with PCell

	0
	√
	√
	√

	1
	√
	√
	x

	2
	√
	x
	-

	3
	x
	√
	-


 
Observation 3: There are different scenarios for fulfillment of CHO/CPAC execution condition. 
For the different scenarios, UE’s behavior should be specified according to some requirements, such as UE’s traffic QoS requirements. 
Proposal 4: UE’s behavior should be specified for the different scenarios for fulfillment of CHO/CPAC execution condition. 

1.1.2 Combination of “Condition evaluation” and “Condition fulfillment”
 “Condition evaluation” and “Condition fulfillment” are two aspects w.r.t UE behavior on CHO and CPA/CPC execution condition, and “Condition fulfillment” part is more related to the consequence of “Condition evaluation”. Thus, it is better to combine them together for discussion, i.e. 
- Evaluation Mode-1 with fulfillment scenario 0~2 
- Evaluation Mode-2 with fulfillment scenario 0~3
We suggest Evaluation mode-1with fulfillment scenario0/2, and Evaluation mode-2 with fulfillment scenario0/2 as the starting point.
Proposal 5: UE’s behavior should be specified with the combination of evaluation modes of CHO/CPAC execution condition and scenarios for the fulfillment of CHO/CPAC execution condition, and the evaluation mode-1 with fulfillment scenario0/2, and evaluation mode-2 with fulfillment scenario0/2 can be the starting point.

Other aspects
1.1.3  Failure recovery in CHO+CPA/CPC
The failure may involve one or more of RLF in MCG/SCG, CHO failure, CPA/CPC failure. The failure recovery for different scenarios should be discussed. Some potential scenarios are shown below during CHO+CPA/CPC execution.
(1)Scenario1: If UE fails to access the target PCell, there might be two options for UE to perform:
-  Option1: perform RRC Re-establishment procedure. 
[bookmark: OLE_LINK6]-  Optin2:  perform Fast MCG recovery procedure through the source SN. 
(2) Scenario2: If UE fails to access the target PCell and CPA/CPC execution is under processing, there might be two options for UE to perform:
[bookmark: _GoBack]- Option1:  stop CPA/CPC execution procedure and performs RRC Re-establishment procedure.
- Option2: complete CPA/CPC execution procedure and performs Fast MCG recovery procedure.
(3)Scenario 3: If UE fails to access the target PSCell and CHO execution is ongoing, UE has to first complete CHO. 
If we only consider the case CPA/CPC performed after CHO is done, this scenario cannot happen. 
Proposal 6: The failure recovery procedure for different scenarios should be discussed.
1.1.4 Message structure for HO CMD
In CHO+CPA/CPC preparation, one candidate PCell will correspond to multiple candidate PSCells. Accordingly, there will be multiple sets of MCG+SCG configuration for each pair of candidate PCell and candidate PSCell. How to formulate HO CMD message? There might be three options for the structure of HO CMD message:
- Option 1: single HO CMD including one candidate PCell and multiple candidate PSCells.
- Option 2: HO CMD list and each HO CMD including one candidate PCell and one candidate PSCell.
- Option 3: HO CMD list and each HO CMD including one candidate PCell and multiple candidate PSCells. 
Each MCG+SCG configuration is corresponding to the CHO execution condition and CPA/CPC execution condition, the structure of IE ConditionalReconfiguration in RRCReconfiguration message might to be modified and need to be discussed. 
Proposal 7: The structure of HO CMD message and IE ConditionalReconfiguration in RRCReconfiguration message should be discussed. 

Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: CHO+CPA/CPC procedure should be designed based on Rel-16 CHO and Rel-17 CPA/CPC procedure.
Observation 1: If CHO execution condition and CPA/CPC execution condition are determined by different entity, the improper execution condition settings might occur，and the consequence is UE’s service transmission would be interrupted. 
Proposal 2:   The solutions of proper execution condition settings for CHO and CPA/CPC should be discussed to avoiding UE’s services transmission interruption.
Observation 2: UE’s behavior is different in the two condition evaluation modes.
Proposal 3: The modes of CHO+CPA/CPC execution condition evaluation should be discussed to specify UE’s behavior.
Observation 3: There are different scenarios for fulfillment of CHO/CPAC execution condition. 
Proposal 4: UE’s behavior should be specified for the different scenarios for fulfillment of CHO/CPAC execution condition. 
Proposal 5: UE’s behavior should be specified with the combination of evaluation modes of CHO/CPAC execution condition and scenarios for the fulfillment of CHO/CPAC execution condition, and the evaluation mode-1 with fulfillment scenario0/2, and evaluation mode-2 with fulfillment scenario0/2 can be the starting point.
Proposal 6: The failure recovery procedure for different scenarios should be discussed.
Proposal 7: The structure of HO CMD message and IE ConditionalReconfiguration in RRCReconfiguration message should be discussed. 
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