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1 Introduction 
In previous RAN3 meetings, the following scenario in CHO with SCG configuration was considered.

Scenario: UE receiving a CHO configuration when it is operating in MR-DC.

The case where a target MN decides to release the SN was considered in the RAN3 #107-e [1] and RAN3 #108-e [2] meetings. This case is supported in the specifications, and the RAN3 #107-e [1] and RAN3 #108-e [2] meetings agreed to changes in the Stage-2 and Stage-3 specifications.  

The other two cases where a target MN keeps the SN and where a target MN changes the SN were left to be studied. In this contribution, we consider these two cases.

In an email discussion [4] in the RAN3 #110-e meeting [3], the following was made a Working Assumption with regard to RAN3 support for the feature in Rel-17.RAN3 #110-e agreement:
WA: Support CHO with MR-DC for all scenarios if no additional stage-3 changes are needed

2 [bookmark: _Ref535308766][bookmark: _Ref535492080][bookmark: _Hlk85675599]UE in MR-DC configured with CHO: target MN keeps SN
The call-flow for the case where a target MN decides to keep the SN is shown in Figure 1. We describe below the steps of the procedure.

Step 1: Source MN initiates the CHO procedure by transmitting the Handover Request message to a target MN including the following information:

- Target cell ID;

- CHO indicator;

- Source MCG and SCG configurations;

- Source SN UE X2AP/XnAP ID, as a reference to the UE context in the source SN that can be used if the SN is kept;

- Source SN ID.

Step 2: If target MN accepts the handover request and decides to keep the SN, it initiates SN Addition procedure with the source SN. In SN Addition Request, target MN includes:

- Source SN UE X2AP/XnAP ID;

- CHO indication, indicating that a CHO procedure has been initiated;

- Source SCG configuration.

Proposal 1. If target MN decides to keep the SN upon handover, in SN Addition Request message target MN includes a CHO indication indicating to the source SN that a CHO procedure has been initiated.

Step 3: In SN Addition Request Acknowledge, source SN provides data forwarding addresses for MN terminated bearers that are moved to the source SN upon handover.
 



[bookmark: _Ref85657283]Figure 1: UE in MR-DC configured with CHO: target MN keeps SN
Step 4: In Handover Request Acknowledge, target MN includes:

- Transparent container including the handover command to be transmitted to the UE. The transparent container contains the RRC reconfiguration message with the target MCG and SCG configurations;

- Data forwarding addresses for various bearers including (a) bearers (MN or SN terminated) that are moved to the target MN (b) MN terminated bearers that are moved to the SN;

- Indicator that UE context in the SN is kept.

Step 5: Source MN transmits to the UE the RRC reconfiguration message with the CHO with MR-DC configuration. 

Step 6: Upon receiving Handover Request Acknowledge, source MN may transmit a message to the source SN, e.g., Xn-U Address Indication in the case of XnAP interface, including:

- Data forwarding addresses for SN terminated bearers that are moved to the target MN. Source SN uses these data forwarding addresses for Early Data Forwarding;

- CHO indicator.

Proposal 2. Upon receiving Handover Request Acknowledge, source MN may transmit a message to the source SN, e.g., Xn-U Address Indication in the case of XnAP interface, including:

- Data forwarding addresses for SN terminated bearers that are moved to the target MN. Source SN uses these data forwarding addresses for Early Data Forwarding;

- CHO indicator.

Steps 7a, 7b: Source SN and source MN transmit Early Status Transfer messages as part of Early Data Forwarding. It is up to the source SN and source MN implementation when to start Early Data Forwarding for the applicable bearers.

Steps 8-12: UE performs CHO monitoring of candidate target cells based on the CHO configuration message. If CHO gets triggered for a target cell, UE performs RACH to access the target cell and transmits RRC reconfiguration complete to the corresponding target MN. 

UE also performs RACH to access the PSCell of the SCG configuration. Since the MN security has changed due to handover, SN security has also changed, and thus UE needs to perform RACH to access the PSCell.

Upon UE successfully accessing the target cell, target MN transmits Handover Success to inform the source MN that UE has successfully accessed the target cell.

Upon receiving Handover Success, source MN stops Early Data Forwarding and initiates Late Data Forwarding for MN terminated bearers that are moved to the target MN upon handover.

Steps 13, 14: Upon receiving the Handover Success message, source MN transmits SN Release Request to the source SN to indicate that UE has successfully acquired the target MN, and includes in the message:

- Indicator that UE context in the SN be kept.

[bookmark: _Hlk85673491]Upon receiving SN Release Request, source SN stops Early Data Forwarding and initiates Late Data Forwarding for SN terminated bearers that are moved to the target MN upon handover.

Upon UE successfully completing RACH on source SN, source SN resumes transmitting data to the UE for SN terminated bearers that are not moved to the target MN upon handover.

Proposal 3. Upon receiving SN Release Request from the source MN, source SN stops transmitting data to the UE, stops Early Data Forwarding and initiates Late Data Forwarding for SN terminated bearers that are moved to the target MN upon handover.

Proposal 4. Upon UE successfully completing RACH on source SN, source SN may resume transmitting data to the UE for SN terminated bearers that are not moved to the target MN upon handover.

[bookmark: _Hlk85673576]Steps 15a, 15b: These steps show transmission of SN Status Transfer messages and Late Data Forwarding for the various bearers indicated above.  
3 UE in MR-DC configured with CHO: change of SN
The call-flow for the case where a target MN decides to change the SN is shown in Figure 2. We describe below the steps of the procedure.
Step 1: This step is identical to Step 1 of the procedure in Section 2 above where the SN is kept.
Step 2: If target MN accepts the handover request and decides to change the SN, it initiates SN Addition procedure with the new SN. In SN Addition Request, target MN includes:
- CHO indication, indicating that a CHO procedure has been initiated;
- Source SCG configuration.
[bookmark: _Hlk85675761]Proposal 5. If target MN decides to change the SN upon handover, in SN Addition Request message target MN includes a CHO indication indicating to the target SN that a CHO procedure has been initiated.

Step 3: In SN Addition Request Acknowledge, target SN provides data forwarding addresses for MN or SN terminated bearers that are moved to the target SN upon handover.




[bookmark: _Ref85670651]Figure 2: UE in MR-DC configured with CHO: change of SN
 Step 4: In Handover Request Acknowledge, target MN includes:

- Transparent container including the handover command to be transmitted to the UE. The transparent container contains the RRC reconfiguration message with the target MCG and SCG configurations;

- Data forwarding addresses for various bearers including (a) bearers (MN or SN terminated) that are moved to the target MN (b) bearers (MN or SN terminated) that are moved to the target SN.

Step 5: Source MN transmits to the UE the RRC reconfiguration message with the CHO with MR-DC configuration. 

Step 6: Upon receiving Handover Request Acknowledge, source MN may transmit a message to the source SN, e.g., Xn-U Address Indication in the case of XnAP interface, including:

- Data forwarding addresses for SN terminated bearers that are moved to the target MN or target SN. Source SN uses these data forwarding addresses for Early Data Forwarding;

- CHO indicator.

Proposal 6. Upon receiving Handover Request Acknowledge, source MN may transmit a message to the source SN, e.g., Xn-U Address Indication in the case of XnAP interface, including:

- Data forwarding addresses for SN terminated bearers that are moved to the target MN or target SN. Source SN uses these data forwarding addresses for Early Data Forwarding;

- CHO indicator.

Steps 7a, 7b: Source SN and source MN transmit Early Status Transfer messages as part of Early Data Forwarding. It is up to the source SN and source MN implementation when to start Early Data Forwarding for the applicable bearers.

Steps 8-12: UE performs CHO monitoring of candidate target cells based on the CHO configuration message. If CHO gets triggered for a target cell, UE performs RACH to access the target cell and transmits RRC reconfiguration complete to the corresponding target MN. 

UE also performs RACH to access the PSCell of the SCG configuration.

Upon UE successfully accessing the target cell, target MN transmits Handover Success to inform the source MN that UE has successfully accessed the target cell.

Upon receiving Handover Success, source MN stops Early Data Forwarding and initiates Late Data Forwarding for MN terminated bearers that are moved to the target MN upon handover.

Steps 13, 14: Upon receiving the Handover Success message, source MN transmits SN Release Request to the source SN to indicate that UE has successfully acquired the target MN.

Upon receiving SN Release Request, source SN stops Early Data Forwarding and initiates Late Data Forwarding for SN terminated bearers that are moved to the target MN or the target SN upon handover.

Proposal 7. Upon receiving SN Release Request from the source MN, source SN stops transmitting data to the UE, stops Early Data Forwarding and initiates Late Data Forwarding for SN terminated bearers that are moved to the target MN upon handover.

Steps 15a, 15b: These steps show transmission of SN Status Transfer messages and Late Data Forwarding for the various bearers indicated above.  
4 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

UE in MR-DC configured with CHO: target MN keeps SN
Proposal 1. If target MN decides to keep the SN upon handover, in SN Addition Request message target MN includes a CHO indication indicating to the source SN that a CHO procedure has been initiated.

Proposal 2. Upon receiving Handover Request Acknowledge, source MN may transmit a message to the source SN, e.g., Xn-U Address Indication in the case of XnAP interface, including:

- Data forwarding addresses for SN terminated bearers that are moved to the target MN. Source SN uses these data forwarding addresses for Early Data Forwarding;

- CHO indicator.

Proposal 3. Upon receiving SN Release Request from the source MN, source SN stops transmitting data to the UE, stops Early Data Forwarding and initiates Late Data Forwarding for SN terminated bearers that are moved to the target MN upon handover.

Proposal 4. Upon UE successfully completing RACH on source SN, source SN may resume transmitting data to the UE for SN terminated bearers that are not moved to the target MN upon handover.

UE in MR-DC configured with CHO: change of SN
Proposal 5. If target MN decides to change the SN upon handover, in SN Addition Request message target MN includes a CHO indication indicating to the target SN that a CHO procedure has been initiated.

Proposal 6. Upon receiving Handover Request Acknowledge, source MN may transmit a message to the source SN, e.g., Xn-U Address Indication in the case of XnAP interface, including:

- Data forwarding addresses for SN terminated bearers that are moved to the target MN or target SN. Source SN uses these data forwarding addresses for Early Data Forwarding;

- CHO indicator.

Proposal 7. Upon receiving SN Release Request from the source MN, source SN stops transmitting data to the UE, stops Early Data Forwarding and initiates Late Data Forwarding for SN terminated bearers that are moved to the target MN upon handover.
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