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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In R18 mobility WID[RP-221799], one of the objectives is the following:
	2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.


In the RAN#117 meeting, the objective was discussed and the following working assumption was made:
	WA: A primary focus of the objective is to enable subsequent cell changes by keeping conditional reconfigurations after a cell change. RAN3 to pursue study of the Xn/F1 signaling changes required to support this objective. 


This paper provides our thinking on the potential enhancement of Xn interface to enable subsequent cell changes by keeping conditional reconfigurations after a cell change.
2. Discussion
Two types of CPC have been specified till now, i.e. CPC initiated by MN and by source SN. We discuss the mechanism for the two cases separately in the following sections.
2.1. [bookmark: OLE_LINK4]CPC initiated by MN 
In Rel-17 CPC initiated by MN, the MN decides the candidate PSCells and the corresponding execution conditions associated with each candidate PSCell. After preparing the candidate PSCells, the MN provides the CPC configuration to UE via RRCReconfiguation message. Upon the reception of RRCReconfigurationComplete message from UE, the MN informs the source SN that the CPC has been configured via Xn-U Address Indication message to enable source SN to initiate potential early data forwarding. The Xn-U Address Indication message does not include identification of CPC target PSCell/SN and execution conditions.


Figure1: R17 Conditional SN change procedure - MN initiated
Observation1: In Rel-17 CPC initiated MN, the MN informs source SN only information to enable source SN to perform UP data forwarding, e.g. Xn-U Address Information for data forwarding and CPC Data Forwarding indicator. 

According to Observation1, after PSCell change, the new serving SN only needs to be informed by MN for the information used for data forwarding. In other words, the new serving SN doesn’t need to know the prepared candidate PSCells and the associated execution conditions. The existing Xn-U Address Indication message can be reused by MN to inform serving SN data forwarding information.
Proposal 1 For CPC initiated by MN, after changing PSCell, MN informs the target SN that the CPC has been configured via the existing Xn-U Address Indication message to enable source SN to initiate potential early data forwarding. 
Proposal 2 For CPC initiated by MN, no Xn/F1 signaling changes is required to enable subsequent CPC after changing PSCell without reconfiguration of CPC.
2.2. CPC initiated by Source SN 
In CPC initiated by source SN, the source SN provides the suggested candidate cells and the corresponding execution conditions associated with each candidate cell to MN. After receiving the suggested candidate cell from MN, the candidate SN selects the accepted candidate cells from the suggested ones and responds to MN. Based on the accepted candidate cell and the associated execution conditions, the MN generates the RRCReconfiguration message which is used to provide the CPC configuration to UE. In addition, the MN also needs to indicate the candidate PSCells accepted by the candidate SN(s) to the source SN, either before or after sending the CPC configuration to UE.
Observation2: In Rel-17 CPC initiated by source SN, the source SN knows both the candidate cell and the associated execution conditions which are configured to UE.

In the RAN2#119bis-e meeting, the baseline procedure to support NR-DC with selective activation is agreed as follows:
	· Baseline procedure to support subsequent secondary cell group change (FFS if UE keeps all configurations or if those are indicated by the network, FFS support of nested configs):
a.	Step 1: when the execution condition of a CPC candidate PScell is met, a UE performs the execution of CPC towards this candidate PScell. 
b.	Step 2: After finishing the PSCell addition or change, the UE doesn’t release conditional configuration of other candidate PSCells for subsequent CPC, the UE continues evaluating the execution conditions of other candidate PScells. 
c.	Step 3: When the execution condition of a candidate PScell is met, the UE performs the execution of CPC towards this candidate PSCell.



According to the baseline procedure, we can observe:
Observation3: In Rel-18 CPC, after a UE performs CPC which leads to its serving PSCell changing from source PSCell/SN to target PSCell/SN, the configurations of CPC stored in UE are still valid for subsequent CPC. 

However, in Rel-18 CPC, target SN has no idea of the configurations of CPC stored in UE, if no enhancements on Xn is introduced. This is because the configurations of CPC stored in UE are configured by Source SN and are not informed to target SN during the CPC procedure.
Observation4: After changing PSCell/SN caused by CPC, the target SN doesn’t know the configurations of CPC stored in UE if no enhancements on Xn is introduced. 

In our understanding, after SN change, the new serving SN(i.e. target SN) should be informed about candidate cells and the associated execution conditions stored in UE. Otherwise, the new serving SN may double prepare a candidate cell that has ready been in the configurations of CPC stored in UE, or the new serving SN may remove, by mistake, a measurement object that is referred to by a valid execution condition stored in UE.
Proposal 3 For CPC initiated by source SN, the target SN should be informed via Xn message by MN about the information of the already configured CPC, including at least candidate Cells and the corresponding execution conditions.
If proposal3 is agreed, we need to further discuss whether there is existing message can be reused to inform the target SN about the information of the already configured CPC.



[bookmark: _GoBack]Figure2: R17 Conditional SN change procedure - SN initiated
In the procedure of Rel-17 CPC initiated by Source SN , S-NODE CHANGE CONFIRM message is sent by the MN node to inform the SN node that the preparation of the SN initiated CPC was successful. The S-NODE CHANGE CONFIRM message includes the ID of prepared SN/PSCells, but includes no execution conditions associated with the prepared PSCells. 
Proposal 4 For CPC initiated by source SN, to inform target SN about the information of the already configured CPC, RAN3 to discuss which of the following ways to take: to introduce a new Xn message or to extend existing Xn message.
Proposal 5 If RAN3 decide to reuse existing Xn message, the S-NODE CHANGE CONFIRM message can be extended with successfully prepared Cells and the corresponding execution conditions.
Another issue is after PSCell/SN change, whether the candidate PSCells other than target PSCell need not to be informed about the serving SN change. According to the WID objective, subsequent CPC after changing CG can be performed without reconfiguration of CPC. It implies the occurrence of PSCell/SN changing is not expected to cause the candidate PSCells to modify their CPC configurations. Therefore, we find no motivation to inform the candidate PSCell other than target PSCell about the occurrence of PSCell/SN changing. Hence, we propose:
Proposal 6 [bookmark: OLE_LINK1]After/during PSCell/SN changing, the CPC candidate PSCells other than target PSCell are not informed about the occurrence of PSCell/SN changing.

Based on the analysis in the above, we find no impact on F1 caused for enable subsequent CPC after changing PSCell without reconfiguration of CPC.
Observation 5: To enable subsequent CPC after changing PSCell without reconfiguration of CPC, no impact on F1 is found.
3. Conclusion
This contribution provides our thinking on the enhancement of Xn/F1 to support NR-DC with selective activation. The observations are following:
Observation1: In Rel-17 CPC initiated MN, the MN informs source SN only information to enable source SN to perform UP data forwarding, e.g. Xn-U Address Information for data forwarding and CPC Data Forwarding indicator. 
Observation2: In Rel-17 CPC initiated by source SN, the source SN knows both the candidate cell and the associated execution conditions which are configured to UE.
Observation3: In Rel-18 CPC, after a UE performs CPC which leads to its serving PSCell changing from source PSCell/SN to target PSCell/SN, the configurations of CPC stored in UE are still valid for subsequent CPC. 
Observation4: After changing PSCell/SN caused by CPC, the target SN doesn’t know the configurations of CPC stored in UE if no enhancements on Xn is introduced. 
Observation 5: To enable subsequent CPC after changing PSCell without reconfiguration of CPC, no impact on F1 is found.
With the above observations, we have the following proposals:
Proposal 1 For CPC initiated by MN, after changing PSCell, MN informs the target SN that the CPC has been configured via the existing Xn-U Address Indication message to enable source SN to initiate potential early data forwarding. 
Proposal 2 For CPC initiated by MN, no Xn/F1 signaling changes is required to enable subsequent CPC after changing PSCell without reconfiguration of CPC.
Proposal 3 For CPC initiated by source SN, the target SN should be informed via Xn message by MN about the information of the already configured CPC, including at least candidate Cells and the corresponding execution conditions.
Proposal 4 For CPC initiated by source SN, to inform target SN about the information of the already configured CPC, RAN3 to discuss which of the following ways to take: to introduce a new Xn message or to extend existing Xn message.
Proposal 5 If RAN3 decide to reuse existing Xn message, the S-NODE CHANGE CONFIRM message can be extended with successfully prepared Cells and the corresponding execution conditions.
Proposal 6 After/during PSCell/SN changing, the CPC candidate PSCells other than target PSCell are not informed about the occurrence of PSCell/SN changing.
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