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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.
During RAN3#107-e and RAN3#108-e, it was decided that the scenario where the target node drops the SN is to be supported. Changes to stage-2 and stage-3 were agreed.
However, the scenario where the SN is kept or changed was not discussed, because it needed more study and more changes. In this contribution it is proposed to discuss what changes would be needed to support this scenario, and how the work done in this WI for CPAC could cover the needed changes.
Discussion
[bookmark: _Hlk509769073]The scenario where the target node keeps or change the SN at handover is described in TS 37.340 section 10.7.2:

[bookmark: _Toc29248372][bookmark: _Toc37200959][bookmark: _Toc46492825][bookmark: _Toc52568351]10.7.2	MR-DC with 5GC
Inter-MN handover with/without MN initiated SN change is used to transfer UE context data from a source MN to a target MN while the UE context at the SN is kept or moved to another SN. During an Inter-Master Node handover, the target MN decides whether to keep or change the SN (or release the SN, as described in clause 10.8). Only intra-RAT Inter-Master node handover with/without SN change is supported (e.g. no transition from NGEN-DC to NR-DC).


Figure 10.7.2-1: Inter-MN handover with/without MN initiated SN change procedure
Figure 10.7.2-1 shows an example signalling flow for inter-MN handover with or without MN initiated SN change:
NOTE 1:	For an Inter-Master Node handover without Secondary Node change, the source SN and the target SN shown in Figure 10.7.2-1 are the same node.
1.	The source MN starts the handover procedure by initiating the Xn Handover Preparation procedure including both MCG and SCG configuration. The source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the Handover Request message.
NOTE 2:	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.	If the target MN decides to keep the source SN, the target MN sends SN Addition Request to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SN Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
3.	The (target) SN replies with SN Addition Request Acknowledge. The (target) SN may include the indication of the full or delta RRC configuration.
4.	The target MN includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the handover, and may also provide forwarding addresses to the source MN. If PDU session split is performed in the target side during handover procedure, more than one data forwarding addresses corresponding to each node are included in the Handover Request Acknowledge message. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5a/5b.	The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context.
5c.	The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target side.
6.	The source MN triggers the UE to perform handover and apply the new configuration.
7/8.	The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.
9.	If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message.
11a. 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 over the NR/E-UTRA radio as described in clause 10.11.2.
NOTE 2a:	The order the source SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN/target SN is not defined. The SN may send the report when the transmission of the related QoS is stopped.
11b. The source MN sends the Secondary RAT Report message to AMF to provide information on the used NR/E-UTRA resource.
12.	For bearers using RLC AM, the source MN sends the SN Status Transfer to the target MN, including, if needed, SN Status received from the source SN. The target forwards the SN Status to the target SN, if needed.
13.	If applicable, data forwarding takes place from the source side. If the SN is kept, data forwarding may be omitted for SN terminated bearers or QoS flows kept in the SN.
14-17.	The target MN initiates the Path Switch procedure. If the target MN includes multiple DL TEIDs for one PDU session in the Path Switch Request message, multiple UL TEID of the UPF for the PDU session should be included in the Path Switch Ack message in case there is TEID update in UPF.
NOTE 3:	If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.
18.	The target MN initiates the UE Context Release procedure towards the source MN.
19.	Upon reception of the UE Context Release message from source MN, the (source) SN releases C-plane related resources associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the UE contest kept indication was included in the SN Release Request message in step 5.


If step 1 is replaced by a Conditional Handover Request, the main difference in this call flow is that the handover execution will be delayed. It means that:
1. SN Release has to be delayed. This is similar to what was agreed for CHO in MR-DC operation in rel-16 (when SN is released before execution, see section 10.8 in TS 37.340)
2. In case of early data-forwarding, an EARLY STATUS TRANSFER message is needed at handover preparation. This is similar to what was agreed for CHO in MR-DC operation in rel-16 (when SN is released before execution, see section 10.8 in TS 37.340)
3. Target MN and target SN will have to prepare the resources as conditional and wait for one of the condition to be fulfilled before the HO execution

It can be seen that points 1 and 2 above were already discussed and implemented in stage-2 and stage-3 for the rel-16 supported scenario (i.e. when SN is released). No further study is needed.
For point 3, the MN is already aware that the Handover is conditional thanks to the CHO indicator introduced in rel-16. What’s missing is a similar indicator in the SN Addition Request from target MN to target SN. But this indicator will be needed in rel-17 CPAC, because the candidate target SN will need to know that the SN Addition is conditional so it can prepare the resources accordingly and not expect the UE to access its cell right away. 
Observation 1: Specifications changes needed to fully support CHO with MR-DC are similar to the changes needed to complete the CPAC objectives of the work item

This is the only stage-3 change needed to fully support the CHO in MR-DC operation scenario, so it is proposed to support in rel-17, without extra effort regarding the Work Item objectives. 
Proposal 1: CHO in MR-DC operation with or without SN change is supported in rel-17
Proposal 2: Introduce the changes needed to fully support CHO in MR-DC operation together with the changes needed to complete the CPAC objectives of the Work Item
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution the CHO execution when the UE is in MR-DC operation and the target decides to keep or change the SN has been discussed. The following observation and proposals were discussed:
Observation 1: Specifications changes needed to fully support CHO with MR-DC are similar to the changes needed to complete the CPAC objectives of the work item
Proposal 1: CHO in MR-DC operation with or without SN change is supported in rel-17
Proposal 2: Introduce the changes needed to fully support CHO in MR-DC operation together with the changes needed to complete the CPAC objectives of the Work Item
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