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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In Release 17, CHO with SCG has been introduced to improve the UE throughput after performing CHO. CHO with SCG was specified by enhancing CHO to include the configurations of both target MCG and target SCG. However, this alone may not be sufficient to optimize NR-DC mobility, as the radio link quality of the conditionally-configured PSCell may not be good enough. Therefore, the WID on Further NR mobility enhancements[1] was agreed in RAN#96-e. One of the objectives is the following:
	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


This paper will provide our initial thinking on how to support CHO with CPAC in RAN3.
2. Discussion
In our understanding, there are three scenarios regarding the handover that lead to NR-DC.
	
	Serving Cell(s) before handover
	Serving Cell(s) after handover

	Scenario1: gNB to MN HO
	PCell1
	PCell2， PSCell2

	Scenario2:inter-PCell handover with PSCell change
	PCell1，PSCell1
	

	Scenario3:inter-PCell handover without PSCell change
	PCell1，PSCell2
	


Scenario1 occurs when a UE performs CHO with CPA, i.e. the PSCell is added during the handover. Scenario2 happens when a UE performs CHO with CPC, i.e. the serving PSCell is changed during the handover. Obviously, both scenario1 and 2 are within the scope of the WID. 
In our understanding, the Rel-16 and Rel-17 CPC always lead to PSCell change. But there is no PSCell change in scenario3. Hence, it is not clear whether the scenario3 is within the scope of the WID. Given scenario3 is a typical handover scenario that has already been supported in legacy handover procedures, we see no reason to exclude scenario3 in Rel-18 CHO with CPAC mechanism.  
Proposal 1 [bookmark: _Ref110951365]Three handover scenarios are supported by Rel-18 CHO with CPAC mechanism:
· gNB to MN handover, 
· inter-PCell handover with PSCell change, and 
· inter-PCell handover without PSCell change.

The second issue about Rel-18 CHO with CPAC is which node should select the target MN and candidate PCells. In Rel-16 CHO, source gNB/MN determines one or more candidate PCells and requests CHO for the candidate cells belonging to one or more candidate gNBs. A CHO request message is sent for each candidate cell. In Rel-18 CHO with CPAC, we think the same design can be reused.
Proposal 2 In CHO with CPAC, the source gNB/MN determines one or more candidate PCells and requests CHO for the candidate PCells belonging to one or more candidate gNBs. A CHO request message including CPAC supporting indication is sent for each candidate PCell.

The following issue is which node should select the candidate SNs and PSCells for CPAC, there are two options: 
· Option1: Source gNB/MN
· Option2: Target MN
Since the source gNB/MN may have no idea about whether two neighboring gNBs have Xn interface with each other, it is hard for source gNB/MN to determine which gNB can work together with a target MN as a target SN. Therefore, it is natural for the target MN to select the candidate SN it would like to work with. Similar to Rel-17 CPAC, the target MN may inform the target SN about a subset of candidate PSCells, and the target SN makes the final decision on whether to prepare PSCell and which cells in the subset should be prepared.
Proposal 3 Upon the reception of CHO request message including CPAC supporting indication, each candidate target MN may select one or more candidate target SNs and informs each candidate target SN about a subset of candidate PSCells. Each candidate target SN makes the final decision on whether to prepare PSCell and which cells in the subset should be prepared as candidate PSCell.

To avoid too much burden caused by the evaluation of execute conditions, the maximum supported number of CHO or CPAC configurations has been defined in Rel-16/17, which is 8. The network ensures the limitation is not exceeded. In Rel-18 CHO with CPAC, we prefer a similar limitation is also applied. 
Proposal 4 In CHO with CPAC, the maximum number of CHO configurations and CPAC configurations that can be configured to one UE should be specified, to avoid too much burden caused by the evaluation of execute conditions.

As discussed above, the source gNB/MN may prepare multiple candidate target PCells, and each candidate target PCell may further prepare multiple candidate target SNs. It seems reasonable that the source gNB/MN is responsible to ensure the per UE maximum number of CHO configurations and CPAC configurations is not exceeded. For example, the source gNB/MN can determine the number of CPAC configurations that can be configured by each candidate PCell and then include the number in the corresponding CHO request for the candidate target PCell.
Proposal 5 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]In CHO with CPAC, the source gNB/MN is responsible to ensure the per UE maximum number of CHO configurations and CPAC configurations is not exceeded, e.g. the number of CPAC configurations that each candidate target PCell is allowed to configure is included in the CHO request for the candidate target PCell.
3. Conclusion
In this contribution, we provide our initial thinking on the issues related to CHO with CPAC to be discussed in RAN3. We have the following proposals:
Proposal 1 Three handover scenarios are supported by Rel-18 CHO with CPAC mechanism:
· gNB to MN handover, 
· inter-PCell handover with PSCell change, and 
· inter-PCell handover without PSCell change.
Proposal 2 In CHO with CPAC, the source gNB/MN determines one or more candidate PCells and requests CHO for the candidate PCells belonging to one or more candidate gNBs. A CHO request message including CPAC supporting indication is sent for each candidate PCell.
Proposal 3 Upon the reception of CHO request message including CPAC supporting indication, each candidate target MN may select one or more candidate target SNs and informs each candidate target SN about a subset of candidate PSCells. Each candidate target SN makes the final decision on whether to prepare PSCell and which cells in the subset should be prepared as candidate PSCell.
Proposal 4 [bookmark: _GoBack]In CHO with CPAC, the maximum number of CHO configurations and CPAC configurations that can be configured to one UE should be specified, to avoid too much burden caused by the evaluation of execute conditions.
Proposal 5 In CHO with CPAC, the source gNB/MN is responsible to ensure the per UE maximum number of CHO configurations and CPAC configurations is not exceeded, e.g. the number of CPAC configurations that each candidate target PCell is allowed to configure is included in the CHO request for the candidate target PCell.
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