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1 Introduction 
In the Rel-18 NR Mobility Enhancements Work Item [1], an objective is to extend the support of CHO with MR-DC configuration, the design of which has been almost completed in Rel-17, to the case where multiple candidate SCGs may be configured. The reason for this proposed enhancement is that the radio link quality of the target PSCell in the CHO with MR-DC configuration may no longer be good upon CHO execution. If multiple candidate PSCells are configured, it is more likely for a UE to be able to access a candidate PSCell with a good radio link quality upon CHO execution. The statement of the objective in the WID document [1] is as below.     
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.


In this contribution, we discuss the basic aspects of the procedure for configuring CHO including target MCG and candidate SCGs.    
2 Procedure for CHO including target MCG and candidate SCGs  
We consider a UE in NR-DC operation. Figure 1 provides the call-flow of the basic procedure. We discuss the steps of the procedure below in some detail and alongside some observations and proposals for discussion during the meeting.
Step 2: The source MN initiates the CHO procedure and transmits Handover Request to a target MN. The Handover Request message includes:
· Source SN UE XnAP ID, which serves as a reference to the UE context in the SN,
· Target PCell ID,
· CHO indicator, indicating that a CHO procedure has been initiated,
· UE measurement results,
· Source MCG and SCG configurations.
Following Rel-16 principles, source MN determines the execution conditions for the CHO configuration.
Step 3: Upon receiving the Handover Request, a target MN may decide to release the SN, change the SN, or keep the SN. 
If the target MN decides to change the SN or keep the SN and furthermore decides to request a set of target SNs to prepare multiple candidate PSCells, the target MN transmits SN Addition Request to each target SN, similar as in the Rel-17 CPC procedure. 
Proposal 1 [RAN3, RAN2]. Upon receiving the Handover Request, if the target MN decides to change the SN or keep the SN and furthermore decides to request a set of target SNs to prepare multiple candidate PSCells, the target MN transmits SN Addition Request to each target SN.



[bookmark: _Ref110782268]Figure 1: Procedure for CHO including target MCG and candidate SCGs
Proposal 2 [RAN3, RAN2]. RAN2 needs to discuss the maximum number of candidate PSCells that can be configured overall. A signalling mechanism then needs to be developed to indicate to each target SN the maximum number of candidate PSCells it can configure.  
In SN Addition Request, target MN includes the following information:
· Proposed set of PSCells for the target SN to consider configuring,
· UE measurement results,
· CPC indicator,
· CHO indicator, indicating to the target SN that the procedure to configure multiple candidate PSCells is part of a CHO procedure, 
· Source SN UE XnAP ID,
· Source SCG configuration.
Proposal 3 [RAN3, RAN2]. In SN Addition Request to a target SN, a target MN includes the following information:
· Proposed set of PSCells for the target SN to consider configuring,
· UE measurement results,
· CPC indicator,
· CHO indicator, indicating to the target SN that the procedure to configure multiple candidate PSCells is part of a CHO procedure.
Step 4: A target SN prepares a subset of the proposed set of PSCells indicated by the target MN, and responds with the SN Addition Request Acknowledge message containing:
· Prepared (Candidate) PSCells,
· Target SCG configuration associated with each prepared PSCell,
· Data forwarding addresses for bearers to be moved to the SN.
Step 5: 
Proposal 4 [RAN2, RAN3]: The target MN transmits the Handover Request Acknowledge message including the prepared (candidate) PCell and the prepared (candidate) PSCells provided by the target SNs with which target MN initiates SN Addition procedures. 
Proposal 5 [RAN2, RAN3]: The Handover Request Acknowledge message includes:
· Prepared (Candidate) PCell,
· Prepared (Candidate) PSCells, 
· [bookmark: _Hlk110783991]Target MCG and SCG configurations associated with the Candidate PCell and Candidate PSCells.
Proposal 6 [RAN3]: The Handover Request Acknowledge message includes data forwarding addresses for bearers to be moved to the target MN and the target SNs as a result of the handover.
Step 5a: 
Proposal 7 [RAN3]: Upon receiving Handover Request Acknowledge, source MN transmits Xn-U Address Indication message notifying CHO to the source SN. Source MN provides the data forwarding addresses including its own addresses and the addresses it receives in Handover Request Acknowledge in Xn-U Address Indication. Source SN may initiate Early Data Forwarding upon receiving Xn-U Address Indication. 
Separate Xn-U Address Indication procedures may be invoked to provide different forwarding addresses of the prepared conditional handovers. 
Steps 6, 7: We note that multiple candidate PCells may be prepared in the CHO procedure initiated by the source MN.
Upon receiving the Handover Request Acknowledge messages from the target MNs, the source MN knows about the candidate PCells and the candidate PSCells that have been prepared by the target MNs and the target SNs in the above steps 1 to 5a.
Observation 1. Upon receiving the Handover Request Acknowledge messages from the target MNs, the source MN knows about the candidate PCells and the candidate PSCells that have been prepared by the target MNs and the target SNs.
Proposal 8 [RAN2]. Source MN determines the execution conditions for accessing the multiple candidate PSCells prepared in the procedure.
Proposal 9 [RAN2]. Source MN transmits RRCReconfiguration message including:
· Candidate PCells for CHO,
· Execution conditions for the candidate PCells,
· For each Candidate PCell, the set of Candidate PSCells to consider for conditional evaluation, and execution conditions associated with the candidate PSCells,
· Target MCG and SCG configurations associated with the Candidate PCells and Candidate PSCells.
The RRC reconfiguration message contains the measConfig by the source MN, which includes configuration for measuring the Candidate PCells and the Candidate PSCells. The execution conditions are measIDs that are associated with the measConfig provided by the source MN.
UE transmits an RRC reconfiguration complete message to the source MN to acknowledge the provided configuration.
Steps 8, 9, 10: 
[bookmark: _Hlk110784257]Proposal 10 [RAN2]. UE performs measurements according to the measConfig provided by the source MN and evaluates to check whether an execution condition for a candidate PCell is triggered. 
Proposal 11 [RAN2]. If the execution condition for a candidate PCell is triggered, UE evaluates whether an execution condition is triggered for a candidate PSCell from the set associated with the candidate PCell as indicated in the RRCReconfiguration. If the execution condition is triggered for a candidate PSCell as well, UE may perform RACH to access the candidate PCell and the candidate PSCell. 
Proposal 12 [RAN2]. UE then applies the target MCG and SCG configurations associated with the candidate PCell and candidate PSCell. 
Proposal 11 discusses the basic UE behaviour. There can be variations on this behaviour that can be discussed in future meetings – for example, what happens if the execution condition for a candidate PSCell is not triggered soon after the execution condition for a candidate PCell is triggered.    
Steps 11, 12: Upon successfully accessing the candidate PCell and the candidate PSCell, UE transmits RRCReconfigurationComplete to the target MN, and includes within it the SN Reconfiguration Complete message to be forwarded by the target MN to the target SN. 
3 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

Proposal 1 [RAN3, RAN2]. Upon receiving the Handover Request, if the target MN decides to change the SN or keep the SN and furthermore decides to request a set of target SNs to prepare multiple candidate PSCells, the target MN transmits SN Addition Request to each target SN.
Proposal 2 [RAN3, RAN2]. RAN2 needs to discuss the maximum number of candidate PSCells that can be configured overall. A signalling mechanism then needs to be developed to indicate to each target SN the maximum number of candidate PSCells it can configure.  
Proposal 3 [RAN3, RAN2]. In SN Addition Request to a target SN, a target MN includes the following information:
· Proposed set of PSCells for the target SN to consider configuring,
· UE measurement results,
· CPC indicator,
· CHO indicator, indicating to the target SN that the procedure to configure multiple candidate PSCells is part of a CHO procedure.
Proposal 4 [RAN2, RAN3]: The target MN transmits the Handover Request Acknowledge message including the prepared (candidate) PCell and the prepared (candidate) PSCells provided by the target SNs with which target MN initiates SN Addition procedures. 
Proposal 5 [RAN2, RAN3]: The Handover Request Acknowledge message includes:
· Prepared (Candidate) PCell,
· Prepared (Candidate) PSCells, 
· Target MCG and SCG configurations associated with the Candidate PCell and Candidate PSCells.
Proposal 6 [RAN3]: The Handover Request Acknowledge message includes data forwarding addresses for bearers to be moved to the target MN and the target SNs as a result of the handover.
Proposal 7 [RAN3]: Upon receiving Handover Request Acknowledge, source MN transmits Xn-U Address Indication message notifying CHO to the source SN. Source MN provides the data forwarding addresses including its own addresses and the addresses it receives in Handover Request Acknowledge in Xn-U Address Indication. Source SN may initiate Early Data Forwarding upon receiving Xn-U Address Indication. 
Observation 1. Upon receiving the Handover Request Acknowledge messages from the target MNs, the source MN knows about the candidate PCells and the candidate PSCells that have been prepared by the target MNs and the target SNs.
Proposal 8 [RAN2]. Source MN determines the execution conditions for accessing the multiple candidate PSCells prepared in the procedure.
Proposal 9 [RAN2]. Source MN transmits RRCReconfiguration message including:
· Candidate PCells for CHO,
· Execution conditions for the candidate PCells,
· For each Candidate PCell, the set of Candidate PSCells to consider for conditional evaluation, and execution conditions associated with the candidate PSCells,
· Target MCG and SCG configurations associated with the Candidate PCells and Candidate PSCells.
Proposal 10 [RAN2]. UE performs measurements according to the measConfig provided by the source MN and evaluates to check whether an execution condition for a candidate PCell is triggered. 
Proposal 11 [RAN2]. If the execution condition for a candidate PCell is triggered, UE evaluates whether an execution condition is triggered for a candidate PSCell from the set associated with the candidate PCell as indicated in the RRCReconfiguration. If the execution condition is triggered for a candidate PSCell as well, UE may perform RACH to access the candidate PCell and the candidate PSCell. 
Proposal 12 [RAN2]. UE then applies the target MCG and SCG configurations associated with the candidate PCell and candidate PSCell.   
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