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1. Introduction
In RAN2#109e meeting, CHO + MR-DC scenario is supported in Rel-16. Some proposals about MR-DC and CHO are as following[1]:
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. 
. . . 
During the E-mail discussion report [Post109bis-e#12][MOB], most companies express their concerns about the invalidation of SCG configuration in the CHO configuration for MCG. But the final agreement is to follow the legacy without RAN3 impact. In RAN2#109bis-e meeting, some proposals about MR-DC and CHO are as following[2]:
	Agreements on CHO configuration
…
2 We will not preclude SCG configuration in RRC Reconfiguration with conditional reconfiguration. Limit to cases without RAN3 impact.
…


In this contribution we will discuss our further considerations about MR-DC + CHO and provide our view on remaining issues.
2. Discussion
Since the CHO preparation period is longer than traditional HO, the initial configuration from the target MN may be inaccessible when the UE starts CHO execution. Based on the scenarios that the target will either drop the SN or configure a CHO without SN change, RAN3 has agreed to add the NOTE 2 to resolve the SN release issue for the UE configured with CHO.  RAN3 allows the S-MN to trigger the MN initiated SN Release after receiving the HANDOVER SUCCESS from the candidate target node as follows[3]:
*******************************************************************************************************************
[bookmark: _Toc29248373]10.8	Master Node to eNB/gNB Change
[bookmark: _Toc29248374]10.8.1	EN-DC
The Master Node to eNB Change procedure is used to transfer context data from a source MN/SN to a target eNB.


Figure 10.8.1-1: Master Node to eNB Change procedure
Figure 10.8.1-1 shows an example signalling flow for the Master Node to eNB Change procedure:
1.	The source MN starts the MN to eNB Change procedure by initiating the X2 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 before step 1.
2.	The target eNB includes the field in HO command which releases SCG configuration, and may also provide forwarding addresses to the source MN.
3.	If the allocation of target eNB resources 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 SgNB Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
NOTE 2: In case the handover is a conditional handover, step 3 is performed after the source MN receives an indication that the UE has successfully accessed one of the potential target eNB as described in TS 36.300 [2], (i.e. after step 6)
4.	The MN triggers the UE to apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.
5/6.	The UE synchronizes to the target eNB.
7.	For SN terminated bearers using RLC AM, the SN sends the SN Status Transfer, which the source MN sends then to the target eNB.
8.	If applicable, data forwarding takes place from the source side.
9a.	The source SN sends the Secondary RAT Data Usagee Report message to the source MN and includes the data volumes delivered to and received from the UE over the NR radio for the related E-RABs.
NOTE 3:	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 bearer is stopped.
9b.	The source MN sends the Secondary RAT Report message to MME to provide information on the used NR resource.
10-14.	The target eNB initiates the S1 Path Switch procedure.
15.	The target eNB initiates the UE Context Release procedure towards the source MN.
16.	Upon reception of the UE Context Release message, the SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.
NOTE 3:	Inter-system HO from E-UTRA with EN-DC configuration to NR or to E-UTRA connected to 5GC is also supported.
 *******************************************************************************************************************
If CHO command could include SCG configurations, RAN3 still need to extend the current agreements for SN release scenario to the HO with/without SN change procedure. That means RAN3’s further discussions is need about whether all the steps related to target SN is impacted in the CHO+MR DC.
Observation 1: RAN3 has agreed the CR w.r.t. the SN release scenario for the UE configured with CHO i.e. Master Node to eNB/gNB Change in section 10.8 of TS37.340, while further discussions are still needed w.r.t. CHO configured with SCG configuration i.e. HO with/without SN change in section 10.7 of TS37.340.
Conclusion has been made in the RAN2#109bis-e that SCG configuration in RRC Reconfiguration with conditional reconfiguration is supported to reduce the impact on specs and RAN3. If every candidate includes the SCG configuration within its RRCReconfiguation, the overall CHO configuration will be increased a lot. Although, the invalidation of SCG configuration can be reduced by more frequent CHO RRC reconfiguration e.g. keep/release/modify the SCG configurations from the target. Frequent updates of SCG configuration increase the configuration validation while result in large signaling overhead. The current solution relying on the network implementation may be less reliable and cause heavy burden on resources.
Observation 2: To solve the potential problem caused by CHO configured with SCG configuration, network implementation may increase the unreliability, the overall CHO configuration and the signaling overhead.
Proposal 1: RAN2 is kindly asked to limit to the cases without further RAN3 impact in Rel-16, i.e. release the SN upon CHO execution.
As legacy, the target would know the UE capability e.g. MR-DC capable or CHO capable. Based on the current agreement, a potential solution is that the target always includes the mrdc-SecondaryCellGroupConfig set to release in the generated CHO configuration. The UE applies the RRCReconfiguration from the target upon CHO execution and release the SN following the indication within the message. 
[bookmark: OLE_LINK1]Observation 3: The UE performs MR-DC release upon CHO execution if the mrdc-SecondaryCellGroupConfig is set to release in the target generated RRCReconfiguration.
Besides, the UE context would be kept in the source SN long after the SN is released in the UE side upon CHO execution. In CHO + MR-DC scenario, the UE still can send a message to the SN. Thus, the SN can be informed of the SN-release indication from source MN upon CHO execution. If the SN receives the indication, the SN could initiate the SN release procedure as shown in the TS37.340.
Proposal 2: The UE operating in MR-DC informs the SN about the SN-release indication from the source MN upon CHO execution.
[bookmark: _Toc37333824]Proposal 3: Further discussions on the text proposal “Conditional reconfiguration execution as specified in clause 5.3.5.13.5.” can be postponed to Rel-17.
***************************************************************************
[bookmark: _Toc36756723][bookmark: _Toc36836264][bookmark: _Toc36843241][bookmark: _Toc37067530]5.3.5.13.5	Conditional reconfiguration execution
The UE shall:
1>	if more than one triggered cell exists:
2>	select one of the triggered cells as the selected cell for conditional reconfiguration execution;
1>	for the selected cell of conditional reconfiguration execution:
2>	if the condRRCReconfig includes the mrdc-SecondaryCellGroupConfig set to release
3>send the release indication to SN;
2>	apply the stored condRRCReconfig of the selected cell and perform the actions as specified in 5.3.5.3;
***************************************************************************
3. Conclusion
We have discussed remaining issue when UE operates in MR-DC + CHO and provide potential solutions for these questions: 
Observation 1: RAN3 has agreed the CR w.r.t. the SN release scenario for the UE configured with CHO i.e. Master Node to eNB/gNB Change in section 10.8 of TS37.340, while further discussions are still needed w.r.t. CHO configured with SCG configuration i.e. HO with/without SN change in section 10.7 of TS37.340.
Observation 2: To solve the potential problem caused by CHO configured with SCG configuration, network implementation may increase the unreliability, the overall CHO configuration and the signaling overhead.
Observation 3: The UE performs MR-DC release upon CHO execution if the mrdc-SecondaryCellGroupConfig is set to release in the target generated RRCReconfiguration.
Proposal 1: RAN2 is kindly asked to limit to the cases without further RAN3 impact in Rel-16, i.e. release the SN upon CHO execution.
Proposal 2: The UE operating in MR-DC informs the SN about the SN-release indication from the source MN upon CHO execution.
Proposal 3: Further discussions on the text proposal “Conditional reconfiguration execution as specified in clause 5.3.5.13.5.” can be postponed to Rel-17.
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