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1 Introduction 
In the last RAN3 meeting (RAN3 #117-bis-e [1]), the following open issues were identified on this topic: (1) Whether there is a need to optimize signalling between source MN, a target MN, and a target SN, for CHO in MR-DC, and (2) Data forwarding optimizations.      
RAN3 #117-bis-e agreements:
There is a need to discuss the avoidance of unnecessary signalling between MN and target SN for CHO + MR-DC. 
Early Data Forwarding optimizations with involvement of the target SCG(s) in Rel-18 will be supported.
Focus on optimizing duplicated data forwarding scenario.
There is no issue to identify the same target candidate SN by the source in case direct data forwarding is used on all the forwarding paths/target MNs.
WA: both direct and indirect data forwarding will be supported.
RAN3 discusses whether to avoid unnecessary signalling between MN and target SN for CHO + MR-DC in Rel-18 WI.
Reuse the same design principle for CHO with one target SCG and with multiple target SCGs.


In this contribution, we discuss the following:

- The issue of optimize signalling between source MN, a target MN, and a target SN, for CHO in MR-DC.
- Overview of the procedure for configuring CHO including target MCG and candidate SCGs.    

2 Avoiding unnecessary signalling between source MN and target SN for CHO in MR-DC  
In the last RAN3 meeting (RAN3 #117-bis-e [1]), the following scenario was discussed for CHO in MR-DC:

· Source SN configuration changes, but this configuration change does not impact the target SN configuration.
· Since the source SN configuration changes, source SN informs the source MN.
· However, source MN should not initiate a modification procedure with the target SN to obtain an updated target SN configuration, since the source SN configuration change does not impact the target SN configuration.

Regarding the scenario itself, it seems valid at least for the case the target SN provides a full SCG configuration. 

Observation 1. The scenario for avoiding unnecessary source MN to target SN signaling for cases when source SN configuration changes do not impact the target SN configuration seems valid, at least for the case the target SN provides a full SCG configuration.

Since the scenario seems valid, we discuss solutions to avoid the unnecessary signaling.

We consider the case the target SN provides a full SCG configuration. In this case, the target SN indicates to the target MN that it is providing full SCG configuration by using the RRC Config Indication IE in SN Addition Request Acknowledge. A target MN may initiate an SN Addition procedure with multiple target SNs. Based on the RRC Config Indication IE from the target SNs, a target MN knows for which target SNs to initiate a procedure to update the target SN configuration in case the source SCG configuration changes. 



[bookmark: _Ref118297622]Figure 1: Avoiding unnecessary source MN to target SN signalling in CHO with MR-DC
 
In the example in Figure 1, source MN initiates CHO modification with target MN, which in turn initiates procedure only with T-SN2 to obtain an updated target SCG configuration, since T-SN2 had provided a delta configuration.

[bookmark: _Hlk118299345]Proposal 1. In Handover Request Acknowledge, a target MN includes an indication whether the source MN should initiate a procedure with the target MN to update a target SN configuration when the source SN configuration changes.

As an example, if all target SNs associated with a target MN provide full SCG configurations, then the included indication should indicate that the source MN should not initiate a procedure with the target MN to update a target SN configuration when the source SN configuration changes. On the other hand, if at least one target SN associated with a target MN provides a delta SCG configuration, then the included indication may indicate that the source MN should initiate a procedure with the target MN to update a target SN configuration.
3 Procedure for CHO including target MCG and candidate SCGs  
We consider a UE in NR-DC operation. Figure 1 provides an example signalling flow of the procedure. There may be variations on this depending on progress in RAN2 on some aspects of the procedure. We discuss the steps of the procedure below in some detail and alongside some proposals for discussion during the meeting.
Steps 1, 2: The source MN initiates the 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,
· UE measurement results,
· Source MCG and SCG configurations.
Step 3: Upon receiving the Handover Request, a target MN may decide to release the SCG, change the SCG, or keep the SCG. 
If the target MN decides to change the SCG or keep the SCG and furthermore decides to request a set of target SNs to prepare multiple PSCells, the target MN transmits SN Addition Request to each target SN, similar as in the Rel-17 CPC procedure. 


Figure 2: Procedure for CHO including target MCG and candidate SCGs
In SN Addition Request, target MN may include the following information:
· Proposed set of PSCells for the target SN to consider configuring,
· UE measurement results,
· CHO indicator, indicating to the target SN that the procedure to configure multiple candidate target PSCells is part of a CHO procedure, 
· Source SN UE XnAP ID,
· Source SCG configuration.
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 target) PSCells,
· Target SCG configuration associated with each candidate target PSCell,
· Data forwarding addresses for bearers to be moved to the target SN.
Proposal 2. In SN Addition Request Acknowledge, a target SN may provide the data forwarding addresses for bearers to be moved to the target SN as a result of the handover.
Step 5: The target MN transmits the Handover Request Acknowledge message including the candidate target PCell and the candidate target PSCells provided by the target SNs with which the target MN initiates SN Addition procedures.  
[bookmark: _Hlk118299392]Proposal 3. The Handover Request Acknowledge message may include data forwarding addresses for bearers to be moved to the target MN and the target SNs as a result of the handover.
Step 5a: 
[bookmark: _Hlk115102663]Proposal 4. Upon receiving Handover Request Acknowledge, source MN transmits Xn-U Address Indication message notifying CHO to the source SN. Source MN may provide in Xn-U Address Indication the data forwarding addresses including its own addresses and the addresses it receives in Handover Request Acknowledge. Source SN and source MN may initiate Early Data Forwarding using these addresses. 
Steps 6-8: Source MN prepares the RRC reconfiguration message containing the target MCG and target SCG configurations for the candidate target PCells and PSCells.
Steps 9-11: UE accesses a candidate target PCell and PSCell when execution conditions are triggered.
Step 12: After UE completes access of the candidate target PCell, the target MN informs the source MN using the Handover Success message. 
Upon receiving Handover Success, source MN stops transmitting user data to the UE.    
4 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

Avoiding unnecessary signalling between source MN and target SN for CHO in MR-DC
Observation 1. The scenario for avoiding unnecessary source MN to target SN signaling for cases when source SN configuration changes do not impact the target SN configuration seems valid, at least for the case the target SN provides a full SCG configuration.

Proposal 1. In Handover Request Acknowledge, a target MN includes an indication whether the source MN should initiate a procedure with the target MN to update a target SN configuration when the source SN configuration changes.

Procedure for CHO including target MCG and candidate SCGs
Proposal 2. In SN Addition Request Acknowledge, a target SN may provide the data forwarding addresses for bearers to be moved to the target SN as a result of the handover.
Proposal 3. The Handover Request Acknowledge message may include data forwarding addresses for bearers to be moved to the target MN and the target SNs as a result of the handover.
Proposal 4. Upon receiving Handover Request Acknowledge, source MN transmits Xn-U Address Indication message notifying CHO to the source SN. Source MN may provide in Xn-U Address Indication the data forwarding addresses including its own addresses and the addresses it receives in Handover Request Acknowledge. Source SN and source MN may initiate Early Data Forwarding using these addresses. 
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