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1. Introduction
The following content is included in the WID RP-221799 “Revised WID on Further NR mobility enhancements”.
	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.



This paper addresses on this objective.
2. [bookmark: OLE_LINK1]Discussion
2.1 Potential aspects to be improved
In CHO and CPAC procedure, multiple candidate cell configurations are pre-configured by the NW. But the UE will release all stored candidate cell configurations after completing random access towards the target SpCell, i.e. after completing one CHO/CPAC execution. Thus the subsequent cell group (CG) change needs to re-configure and re-initiate the conditional reconfiguration procedure, which increases the delay for the CG change and the signaling overhead. So it’s preferred to keep the stored candidate CG configuration after completing one CG change (at least for SCG change). However, the pre-configured candidate CG configuration is usually the delta configuration based on the source CG (i.e. the serving CG when the UE receives RRCReconfiguration message including multiple candidate CG configurations) configuration, to reduce the signalling overhead. When the UE switches to the target CG, the stored candidate CG configuration may become invalid. Thus, one key issue to allow subsequent CG change is how to handle the delta configuration for candidate CGs to keep the stored candidate CG configurations are still valid after completion of one CG change. 
Observation 1: In case that the candidate CG configuration is the delta configuration based on the source CG configuration, the stored candidate CG configuration may become invalid after completion of one CG change. 
After completion of one CG change, the configuration for source CG can also be kept as a candidate CG for the subsequent CG change. But for the UE based triggering case, if the candidate node takes the source CG as a candidate CG for the subsequent CG change, the candidate node should also provide the execution condition(s) for the source CG. 
Observation 2: The source CG can also be considered as a candidate CG for the subsequent CG change.
Besides, the ping-pong switch between several CGs may happen during subsequent CG change. For example, the UE performs the first CG change from the CG_1 to the CG_2, and then performs the second CG change to switch back to the CG_1. If the security key of CG_1 is not refreshed after the first CG change, the UE will reuse the security key to transmit new date packet with the CG_1 when switching back to the CG_1, which may cause the security issue due to the reuse of the same key+COUNT+RB. Every time when the CG change is executed, the NW may need to refresh the security key for the source CG via RRC message even if other configuration for the CG is not changed, which causes extra signalling overhead. In order to avoid frequent security key refresh via RRC signalling, the enhancement on security key refresh should be considered for subsequent CG change. 
Observation 3: Considering of the ping-pong switch between several CGs (e.g. switch from the CG_1 to CG_2 and then switch back to the CG_1), the security key refresh for candidate CGs should be considered to avoid the security issue due to the reuse of the same key+COUNT+RB. 
2.2 Applicable scenarios and frameworks
In this section, we discussed applicable scenarios for NR-DC with selective activation of the cell groups and the potential framework for each scenario. We further analyzed the complexity for each scenario with the proposed framework to resolve the enhanced aspects identified in section 2.1.
For NR-DC with selective activation of the cell groups, we think the following two scenario should be considered:
· Scenario 1: the selective activation of the cell groups within one CU (i.e. Intra-CU inter-DU case)
· Scenario 2: the selective activation of the cell groups across CUs (i.e. Inter-CU case)
Observation 4: Both the selective activation of the cell groups within one CU (i.e. Intra-CU inter-DU case) and the selective activation of the cell groups across CUs (i.e. Inter-CU case) should be considered.


Fig 1. (a) Intra-CU inter-DU CG activation; (b) Inter-CU CG activation
For scenario 1, since the candidate cell groups are configured within one CU, multiple cell groups can share the same higher layer configuration, i.e. no DRB level reconfiguration is required and security key refresh is not expected. So no enhancement on security key refresh considering of ping-pong CG switch, is required.
Observation 5: For intra-CU inter-DU case, multiple candidate cell groups within one CU can share the same higher layer configuration, so no DRB level reconfiguration is required and security key refresh is not expected.
For scenario 2, the candidate CGs belong to different CUs, so the CG change is across CUs. In such case, a full set of RRC reconfiguration for each candidate CG may be required, including cell group level reconfiguration, DRB level reconfiguration and security key refresh. 
Observation 6: For inter-CU case, candidate CGs across CUs require full set of RRC reconfigurtaion, including cell group level reconfiguration, DRB level reconfiguration and security key refresh.
Based on observations above, we summarized key points for these two scenarios in the following table:
Table 1: Comparison between intra-CU inter-DU case and inter-CU case
	Scenarios 
	Intra-CU inter-DU case
	Inter-CU case

	Framework
	L1/L2 mobility similar framework
	CPAC similar framework

	Candidate CG configuration
	Cell group level reconfiguration, no DRB level reconfiguration, security key refresh is not expected 
	Full set RRC reconfiguration, including cell group level reconfiguration, DRB level reconfiguration, and security key refresh

	Specific cases
	Support both MCG and SCG change
	Prioritize SCG change

	On delta configuration handling
	Need to consider (may easier)
	Need to consider

	On security key refresh
	No such issue
	Need to consider


In our understanding, it would be nice to simplify the overall procedure and have a unified framework as L1/L2 mobility, to enable a more efficient approach for the selective activation of the cell groups. So it’s preferred to prioritize the scenario of the selective activation of the cell groups within one CU (i.e. Intra-CU inter-DU case).
Proposal 1: The scenario of the selective activation of the cell groups within one CU (i.e. Intra-CU inter-DU case) shall include both MCG change and SCG change.
1. Conclusion and proposals
In this contribution, we discussed NR-DC with selective activation of the cell groups with the following observations and proposals:
Observation 1: In case that the candidate CG configuration is the delta configuration based on the source CG configuration, the stored candidate CG configuration may become invalid after completion of one CG change. 
Observation 2: The source CG can also be considered as a candidate CG for the subsequent CG change.
Observation 3: Considering of the ping-pong switch between several CGs (e.g. switch from the CG_1 to CG_2 and then switch back to the CG_1), the security key refresh for candidate CGs should be considered to avoid the security issue due to the reuse of the same key+COUNT+RB. 
Observation 4: Both the selective activation of the cell groups within one CU (i.e. Intra-CU inter-DU case) and the selective activation of the cell groups across CUs (i.e. Inter-CU case) should be considered.
Observation 5: For intra-CU inter-DU case, multiple candidate cell groups within one CU can share the same higher layer configuration, so no DRB level reconfiguration is required and security key refresh is not expected.
Observation 6: For inter-CU case, candidate CGs across CUs require full set of RRC reconfigurtaion, including cell group level reconfiguration, DRB level reconfiguration and security key refresh.
Proposal 1: The scenario of the selective activation of the cell groups within one CU (i.e. Intra-CU inter-DU case) shall include both MCG change and SCG change.
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