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[bookmark: _Ref488331639]Introduction 
In RAN#94e, a new work item on further NR mobility enhancements was approved [1]. In order to mitigate throughput impacts for NR-DC mobility, one of the objectives is to study CHO including target MCG and candidate SCGs for CPC/CPA. 
	1. 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


In this paper, we would like to provide our considerations on supporting CHO with candidates SCGs for CPA/CPC.
[bookmark: _Ref178064866]Discussion
In Rel-17 TEI, CHO including target SCG was supported. It means SCG can be added or changed as part of the CHO execution. While the radio link quality of the preconfigured target SCG may not be good enough for access due to which the UE throughput would be impacted. For optimization, CHO including MCG and candidate SCGs for CPA/CPC is to be studied in R18 mobility. 
Configuration
In order to establish dual connectivity in fast way and reduce the delay of PSCell access, simultaneous evaluation of CHO and CPA/CPC is supported as the agreements made in last RAN2#121 meeting：
	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



Regarding how to configure CHO with candidate SCGs, the following options can be taken for further discussions.
· Option1: CHO candidates and CPA/CPC candidates are configured separately with explicit linking.
· Option2: Each CHO candidate includes one MCG configuration and one SCG configuration.
· Option3: Each CHO candidate includes one MCG configuration and candidate SCGs for CPA/CPC.
For Option1, the signalling overhead over air interface can be reduced for case that a candidate SCG can be common for multiple CHO candidates. For instance, a list of SCG configuration for CPA/CPC can be provided to UE and CHO candidate includes the index of the associated CPA/CPC candidates with necessary delta information in its configuration. But complexity and signalling overhead between network nodes will be increased for the preparation of CPA/CPC candidates, e.g., additional co-ordinations are needed to identify which CPA/CPC candidates can be common and unify the use of candidate index.
For Option2, the same signalling as CHO with target SCG can be simply reused. But if one CHO candidate can be associated with multiple SCGs, this option will lead to inefficient signalling since the most contents in MCG configuration have to be repeated for each PCell and PSCell combination. 
For Option3, each CHO candidate configuration is extended to include conditionalReconfiguration for CPA/CPC (i.e., a list of RRCReconfiguration message) other than MCG configuration. Each RRCRconfiguration message contains the SCG configuration and possibly an MCG configuration. With Option3, existing signalling structure to configure CPA/CPC can be nearly reused (except for the configuration of CPA/CPC execution conditions which will be discussed in the following paragraph). Furthermore, the shortcoming of Option2 can be also addressed by Option3. Therefore, Option3 seems more efficient for the configuration of CHO with candidate SCGs for CPA/CPC.
[bookmark: _Toc131605405][bookmark: _Toc131605712][bookmark: _Toc131605843][bookmark: _Toc131779279][bookmark: _Toc131605406][bookmark: _Toc131605713][bookmark: _Toc131605844][bookmark: _Toc131779280][bookmark: _Toc131781729]To support CHO with CPA/CPC, each CHO candidate is configured to include MCG configuration and candidate SCGs configurations for CPA/CPC.
For the configuration of execution conditions, it was agreed that UE does not need to unpack any of the nested conditionalconfiguration containers to perform concurrent evaluation. The straightest way is to configure CPA/CPC execution conditions in parallel to CHO execution conditions, i.e., for each CHO candidate, the execution conditions is extended to support the evaluations of PCell and its associated PSCells.
[bookmark: _Toc131781730]For CPA/CPC associated with each CHO candidate, the execution conditions are configured in parallel to CHO execution conditions, i.e., condExecutionCond for each CHO candidate is extended to include execution conditions for both PCell and its associated PSCells.
Another issue regards to the measurement configuration that the execution conditions shall refer to. In legacy conditional configurations such like CHO, CPA and CPC, the execution conditions always refer to the measConfig provided by the node initiating the procedure. 
For CHO with CPA/CPC, it should be the source MN to trigger CHO preparation and generates execution conditions for each candidate PCell by referring to measConfig of source MN. For CPA/CPC, it should be the candidate MN to initiate the preparation since it knows better on the nodes to establish DC relationship. Generally, candidate MN is also supposed to generate the execution conditions for each candidate PSCell and provide corresponding measConfig. But UE cannot apply measConfig of candidate MN nested in RRCReconfiguration before it is selected as target. Therefore, in order to realize simultaneous evaluation without unpacking conditionalconfiguration in container, it can up to source MN to update the measConfig to cover the execution conditions of candidate PCell and its associated PSCells.
[bookmark: _Toc130823371][bookmark: _Toc131781731]The execution conditions of PCell and its associated PSCells refer to the measConfig provided by source MN.
Evaluation and Execution
Upon reception of CHO with CPA/CPC, UE starts concurrent evaluation on PCell and PSCell. The execution conditions of CHO and CPA/CPC might be met at different time, which will lead to different UE behaviours at the following three cases.
- Case1: Execution conditions of CHO and CPA/CPC are met simultaneously.
If the execution conditions of PCell and its associated PSCell are met at the same time, it is natural for UE to perform simultaneous access to target PCell and target PSCelll. 
[bookmark: _Toc131781732]UE access to target PCell and target PSCell if the execution conditions of CHO and its associated CPA/CPC are met simultaneously.
- Case2: Execution conditions of CPA/CPC are met during CHO evaluation
As agreed in RAN2#120 meeting, UE is not allowed to execute CPA/CPC if the execution conditions of CHO are not fulfilled. 
	Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)



It means that the execution of CPA/CPC will be delayed if there is a qualified CPA/CPC candidate while the conditions to execute CHO are not fulfilled. For this case, the evaluation results of CPA/CPC might be out-of-date when waiting for CHO execution. UE has better to check whether the selected PSCell is still valid when CHO execution conditions are met. For example, the radio link quality of PSCell may get worse when waiting for CHO evaluation, or, the selected PSCell is not associated to target PCell.
[bookmark: _Toc131779285][bookmark: _Toc131781733][bookmark: _Toc131779287][bookmark: _Toc131779288][bookmark: _Toc131779289]RAN2 further discuss the validity of selected PSCell when CHO execution conditions are met for case that the execution conditions of CPA/CPC have been fulfilled during CHO evaluation.
Correspondingly, another case is the execution conditions of CHO are met while CPA/CPC is not. For this case, we think the execution of CHO should not be delayed since this would lead to connection failure with PCell. Therefore, CHO execution shall be triggered once the CHO execution conditions is met, i.e., whether the CPAC execution conditions are met is not considered. During CHO execution, UE needs release the connection with source SCG and continue CPA/CPC evaluation. The configuration of source SCG may need to be stored for the support of delta configuration of CPC. 
[bookmark: _Toc131781734]UE perform CHO execution upon the execution conditions are fulfilled, no matter whether the execution conditions of CPA/CPC are met or not.
[bookmark: _Toc131781735]During CHO execution, UE needs release the connection with source SCG and continue CPA/CPC evaluation.
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	To support CHO with CPA/CPC, each CHO candidate is configured to include MCG configuration and candidate SCGs configurations for CPA/CPC.
Proposal 2	For CPA/CPC associated with each CHO candidate, the execution conditions are configured in parallel to CHO execution conditions, i.e., condExecutionCond for each CHO candidate is extended to include execution conditions for both PCell and its associated PSCells.
Proposal 3	The execution conditions of PCell and its associated PSCells refer to the measConfig provided by source MN.
Proposal 4	UE access to target PCell and target PSCell if the execution conditions of CHO and its associated CPA/CPC are met simultaneously.
Proposal 5	RAN2 further discuss the validity of selected PSCell when CHO execution conditions are met for case that the execution conditions of CPA/CPC have been fulfilled during CHO evaluation.
Proposal 6	UE perform CHO execution upon the execution conditions are fulfilled, no matter whether the execution conditions of CPA/CPC are met or not.
Proposal 7	During CHO execution, UE needs release the connection with source SCG and continue CPA/CPC evaluation.
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