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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.  

In the last RAN3 meeting (#114-e [3]), the other two cases where a target MN keeps the SN and where a target MN changes the SN were discussed and the following agreements were made in the meeting.Agreements in RAN3 #114-e:
RAN3 proceeds with the work as a TEI17 topic (it is requested to assign a dedicated TEI17 agenda). 
A CHO indicator is added to both, the ADDITION REQUEST and the MODIFICATION REQUEST messages.
Feasibility of resource optimization at the target SN will be analyzed, at least for the scenario where multiple target MNs prepare a single target SN for the same UE.
Coordination with the CPAC progress is needed in following:
- early data forwarding
- F1/E1 impact
- Stage-2 for the MN-initiated release of the source SN
To be continued...



In this contribution, we continue the discussion on this topic focusing on the following:

· Feasibility of resource optimization at the target SN.
· Data forwarding aspects.     
2 Resource optimization at the target SN
An issue that was discussed in the email discussion [4] in the last RAN3 meeting (#114-e [3]) is that an SN may receive several SN Addition Request messages for the same UE, may then run short of resources and start rejecting requests. Our understanding of this issue is that, for example, for a UE if two target MNs request an SN to prepare the same PSCell, the SN may reserve separate resources for the PSCell. This may be a sub-optimal way for SN to handle resources and may lead to SN running short of resources quickly if there are multiple UEs for which the procedure is initiated. 

We discuss the following two scenarios identified in the email discussion [4]:

Scenario 1: A target MN initiates SN Addition procedure towards the same SN for each prepared PCell for a single UE.

Scenario 2: Multiple target MNs initiate SN Addition procedures towards the same SN for each prepared PCell for a single UE.

For both Scenario 1 and Scenario 2, a solution to the issue discussed above is to include a UE identity to the SN Addition Request messages so that target SN can know when resources are to be reserved for the same UE and can hence do some optimization.  

Proposal 1. A solution to enable resource optimization at a target SN is to include a UE identity to the SN Addition Request messages transmitted by target MN to target SN.

An example of a UE identity in SN Addition Request that can be used is the Source SN UE X2AP/XnAP ID. 

Observation 1. An example of a UE identity in SN Addition Request that can be used by the target SN is the Source SN UE X2AP/XnAP ID.

[bookmark: _Hlk92019031]Another example of a UE identity that can perhaps be used by the target SN is the source SCG C-RNTI of the UE that is already included as part of the source SCG configuration in the RRC container (CG-ConfigInfo) in SN Addition Request. This option of course does not require any changes to be made to the specifications.    

Observation 2. A UE identity that can be used by the target SN is the source SCG C-RNTI of the UE that is already included as part of the source SCG configuration in the RRC container (CG-ConfigInfo) in SN Addition Request.

In the case of Scenario 1, a question that arises is whether a target MN should initiate an SN Addition procedure towards the same SN every time it receives a Handover Request from the source MN for preparing a target PCell. We think target MN does need to initiate an SN Addition procedure every time. This is because for different target PCells target MN may request a different set of radio bearers (RBs) to be set up by the target SN. Thus, for each target PCell, a different DC configuration (including RB configuration) can be set up.

Observation 3. For a single UE, a target MN should initiate a separate SN Addition procedure towards the same target SN every time it receives a Handover Request message from the source MN for preparing a target PCell, because for different target PCells target MN may request a different set of radio bearers (RBs) to be set up by the target SN.    

Proposal 2. For a single UE, a target MN should initiate a separate SN Addition procedure towards the same target SN every time it receives a Handover Request message from the source MN for preparing a target PCell. 
3 [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 related to data forwarding. Alongside, we discuss some related proposals.

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 3. 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 4. 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 5. 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.  
4 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. As for the case where SN is kept, we describe below the steps of the procedure related to data forwarding and some related proposals.
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.

[bookmark: _Hlk92063854]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.  
5 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

Resource optimization at the target SN
Proposal 1. A solution to enable resource optimization at a target SN is to include a UE identity to the SN Addition Request messages transmitted by target MN to target SN.

Observation 1. An example of a UE identity in SN Addition Request that can be used by the target SN is the Source SN UE X2AP/XnAP ID.

Observation 2. A UE identity that can be used by the target SN is the source SCG C-RNTI of the UE that is already included as part of the source SCG configuration in the RRC container (CG-ConfigInfo) in SN Addition Request.

Observation 3. For a single UE, a target MN should initiate a separate SN Addition procedure towards the same target SN every time it receives a Handover Request message from the source MN for preparing a target PCell, because for different target PCells target MN may request a different set of radio bearers (RBs) to be set up by the target SN.    

Proposal 2. For a single UE, a target MN should initiate a separate SN Addition procedure towards the same target SN every time it receives a Handover Request message from the source MN for preparing a target PCell.
UE in MR-DC configured with CHO: target MN keeps SN
Proposal 3. 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 4. 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 5. 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 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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