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Introduction
During RAN2#109e the following has been agreed concerning the CHO and MR-DC operation: 
Agreements [AT109e][212][MOB] 
. . . 
7: CHO (MCG) can work together with MR-DC, i.e. receive CHO when MR-DC is configured, and receive SCG addition when CHO condition is configured. 
. . .  
 It means that the following scenarios are possible: 
1. UE operating in MR-DC is configured with CHO; 
2. UE monitoring CHO is configured with MR-DC. 
In this contribution we discuss the RAN3 impact for these scenarios.
Discussion
[bookmark: _Hlk509769073]From a candidate target node point of view, there are 2 possibilities if a UE in MR-DC operation is configured with CHO. The target node will either:
· Drop the SN
· Configure a CHO without SN change
Both scenarios are still discussed in RAN2, but whatever the decision will be, the first case (i.e. target node drops the SN) has to be studied, as the target node will always be allowed to drop the SN, as in legacy HO. Stage-2 for legacy Master Node to eNB/gNB Change can be found in TS 37.340 section 10.8. The MR-DC with 5GC case is shown below:

[bookmark: _Toc29248375]10.8.2	MR-DC with 5GC
The MN to ng-eNB/gNB Change procedure is used to transfer UE context data from a source MN/SN to a target ng-eNB/gNB. Both the cases where the source MN and the target node belong to the same RAT (i.e. they are both ng-eNBs or both gNBs) and the cases where the source MN and the target node belong to different RATs are supported.
NOTE 0:	Inter-system HO from ng-eNB/gNB MN to eNB is also supported.


Figure 10.8.2-1: MN to ng-eNB/gNB Change procedure
Figure 10.8.2-1 shows an example signalling flow for the MN to ng-eNB/gNB Change procedure:
1.	The source MN starts the MN to ng-eNB/gNB Change procedure by initiating the Xn Handover Preparation procedure, including both MCG and SCG configuration.
NOTE 1:	The source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration and to allow provision of data forwarding related information before step 1.
2.	The target ng-eNB/gNB includes the field in HO command which releases the SCG configuration, and may also provide forwarding addresses to the source MN.
3.	If the resource allocation of target ng-eNB/gNB was successful, the MN initiates the release of the source SN resources towards the source SN including a Cause indicating MCG mobility. The SN acknowledges the release request. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
4.	The MN triggers the UE to perform HO and apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.
5/6.	The UE synchronizes to the target ng-eNB/gNB.
7.	If PDCP termination point is changed for bearers using RLC AM, the SN sends the SN Status Transfer, which the source MN sends then to the target ng-eNB/gNB.
8.	If applicable, data forwarding takes place from the source side.
9a.	The source SN sends the Secondary RAT Data Usage Report message to the source MN and includes the data volumes delivered to and received from the UE as described in clause 10.11.2.
NOTE 2:	The order the SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
9b.	The source MN sends the Secondary RAT Report message to AMF to provide information on the used NR/E-UTRA resource.
10-14.	The target ng-eNB/gNB initiates the Path Switch procedure.
15.	The target ng-eNB/gNB initiates the UE Context Release procedure towards the source MN.
16.	Upon reception of the UE Context Release message from the MN, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.

In case of CHO, the preparation is done in steps 1 and 2. But the execution (i.e. from step 5) can be triggered several tens of seconds later. Therefore, if the above call flow is applied to CHO + MR-DC, the SN will be released at step 3, while the UE is still monitoring the condition attached to the CHO configuration, and will lose DC and the QoE attached to it for several tens of seconds. And in order not to lose the services attached to the SN-terminated bearers, the MN will have to reconfigure these into MN-terminated bearers before triggering CHO preparation. Therefore, it would be beneficial for the MN to delay the SN release until HO execution.
Observation 1: In case of CHO + MR-DC with the target node not keeping the SN, it is beneficial to delay SN release until HO execution

Because HO execution is triggered by the UE without MN involvement, the MN will not now that the UE executed CHO until it receives the Handover Success message. It is therefore proposed to delay the SN release and the X2-U/Xn-U Address Indication procedures until the MN receives the HANDOVER SUCCESS message from the target node. This can be clarified in stage-2 by a simple note, and in stage-3 in the Handover Success procedural text.
Proposal 1: Allow the S-MN to trigger the MN initiated SN Release after receiving the HANDOVER SUCCESS from the candidate target node
Proposal 2: Capture the above agreement in TS 38.423 and TS 37.340 
Proposal 3: Discuss how to mirror the agreements to LTE DC (e.g. in TS 36.423 and TS 36.300)
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution the CHO execution when the UE is in MR-DC operation has been discussed and the following proposals were made:
Proposal 1: Allow the S-MN to trigger the MN initiated SN Release after receiving the HANDOVER SUCCESS from the candidate target node
Proposal 2: Capture the above agreement in TS 38.423 and TS 37.340 
Proposal 3: Discuss how to mirror the agreements to LTE DC (e.g. in TS 36.423 and TS 36.300)


[bookmark: _Hlk16810675]Annex: TP for NR Mob BL CR for TS 38.423
[bookmark: _Toc367182965][bookmark: _Toc14044337]<<<<<<<<<<<<<<<<<<<< 1st Change >>>>>>>>>>>>>>>>>>>>
8.2.A	Handover Success
[bookmark: _Toc5691801]8.2.A.1	General
The Handover Success procedure is used during a conditional handover or a DAPS handover, to enable a target NG-RAN node to inform the source NG-RAN node that the UE has successfully accessed the target NG-RAN node.
The procedure uses UE-associated signalling.
[bookmark: _Toc5691802]8.2.A.2	Successful Operation
· 

Figure 8.2.A.2-1: Handover Success, successful operation
The target NG-RAN node initiates the procedure by sending the HANDOVER SUCCESS message to the source NG-RAN node.
If late data forwarding was configured for this UE, the source NG-RAN node shall start data forwarding using the tunnel information related to the global target cell ID provided in the HANDOVER SUCCESS message.
When the source NG-RAN node receives the HANDOVER SUCCESS message, it shall consider all other CHO preparations accepted for this UE in the target NG-RAN node as cancelled and may initiate Handover Cancel procedure towards other candidate target NG-RAN nodes for this UE, if any, and may initiate the M-NG-RAN node initiated S-NG-RAN node Release procedure if the UE was configured with dual connectivity, as described in TS 37.340 [8].
Interactions with other procedures
If a CONDITIONAL HANDOVER CANCEL message was received for this UE prior the reception of the HANDOVER SUCCESS message, the source NG-RAN node shall consider that the UE successfully executed the handover. 
[bookmark: _Toc5691803]Editor's note: The impact on the NG-RAN node's behaviour should be verified if the source NG-RAN node receives the HANDOVER SUCCESS message for a UE from the target NG-RAN node after receiving the CONDITIONAL HANDOVER CANCEL message for the same UE from the same target NG-RAN node.
8.2.A.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc5691804]8.2.A.4	Abnormal Conditions
If the HANDOVER SUCCESS message refers to a context that does not exist, the source NG-RAN node shall ignore the message.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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