[bookmark: OLE_LINK283]3GPP TSG-RAN WG2 Meeting #121 						                       R2-2301395
Athens, Greece, February 27 –March 3, 2023										    

Source: 	Xiaomi
Title:  	Discussion on NR-DC with selective activation of the cell groups
Agenda Item:	8.4.3 NR-DC with selective activation cell of groups
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
A WID on Further NR mobility enhancements [1] has been approved. In the WID, one of the objectives is to specify mechanism and procedures of NR-DC with selective activation of the cell groups, shown as below:
	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 previous meetings, the following agreements have been reached for NR-DC with selective activation of the cell groups [2-4].
Agreement_RAN2#119-e:
The selective activation of cell groups should correspond to support of subsequent conditional changes (CPC) after a cell group change (normal or conditional). CPA FFS. 
Initial focus on SCG
There is interest to support delta configuration, to reduce the signalling overhead (FFS if some other objective should be achieved)
FFS how many subsequent conditional changes are targeted (and what is the impact of such assumption). 
FFS whether there is a security issue: e.g. to determine vertical or horizontal key derivation, e.g. security parameters re-used as part of subsequent CG switch (for the case when UE goes back to a previous cell, maybe in another SN), and FFS on the procedure/method with which the UE derives the SN security, e.g. based on a prior MN config (without RRC CPC config at the time of SN switch).

Agreement_RAN2#119bis-e:
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.
Confirm that “CPA” selective activation of cell groups will be supported for this WI objective
Confirm that we aim to support delta configuration, i.e. that there need to be a known reference.  
RAN2 aim to support selective activation of cell groups without RRC reconfiguration with respect to security (FFS, need to consult with SA3 at some point in time). 

Agreement_RAN2#120:
Delta configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 

In this contribution, we provide our understandings for the remaining issues of selective activation of the cell groups. 
Discussion
Scenarios
In Rel-16, conditional mobility for NR PSCell addition/change has been discussed to improve SCG change reliability and robustness. Due to time limitation, only intra-SN CPC without MN involvement were introduced and specified in Rel-16. In R17 MR-DC WI, scenarios for CPC/CPA which are not addressed in Rel-16 NR mobility WI needed to be supported. So, CPA and inter-SN CPC were specified and captured in specification of Rel-17. Considering different initiating nodes (MN/SN), inter-SN CPC can be divided into MN initiated and SN initiated inter-SN CPC. And the initiating node (MN/SN) indicates a list of candidate target PSCells and associated execution conditions.
As mentioned above, intra-SN CPC, and inter-SN CPC including both MN/SN initiated are supported in current specification. For Rel-18 SCG selective activation, all types of CPC can be considered.
Proposal 1: RAN2 can consider the following scenarios of SCG selective activation:
· Scenario 1: SN initiated intra-SN SCG selective activation
· Scenario 2: MN initiated inter-SN SCG selective activation
· Scenario 3: SN initiated inter-SN SCG selective activation 
Procedures
In previous meetings, RAN2 agreed the baseline procedure to support selective activation of SCG. There are some remaining issues for the procedure as follows: 
· Issue 1: FFS if UE keeps all configurations or if those are indicated by the network, 
· Issue 2: FFS support of nested configurations
For Issue 1, it has been agreed that “after finishing the PSCell addition or change, the UE doesn’t release conditional configuration of other candidate PSCells for subsequent CPC”. Hence, keeping other candidate target configurations has been agreed, and we only need to discuss whether UE needs to keep current serving cell configuration and associated conditions after SCG addition or change. 
Proposal 2: RAN2 needs to discuss whether UE needs to keep current serving cell configuration and associated conditions after SCG addition or change.
To support subsequent secondary cell group change, UE keeps CPC/CPA configurations based on the indication provided by network. Without the indication, UE cannot distinguish between legacy CPC/CPA configurations and R18 CPC/CPA configurations for subsequent SCG change/addition. A common indication can be used for all candidate configurations if legacy CPC/CPA and R18 selective activation cannot be configured simultaneously. A separate indication for each candidate configuration also can be considered, which can be used to support configuring legacy CPC/CPA and R18 selective activation simultaneously.
Proposal 3: To support subsequent secondary cell group change, UE keeps CPC/CPA configurations based on the indication provided by network. 
For Issue 2, keeping candidate configurations for R18 selective activation is enough and the support of nested configurations, i.e. CPC/CPA configuration including CPC configurations is not needed. If it is supported, the additional work of the WI is needed and it is needed to discuss how to transmit the candidate configuration for applied nested configurations.
Proposal 4: RAN2 doesn’t support nested configurations for SCG selective activation.
Because all candidate SCGs are associated with the serving MCG and MCG directly or indirectly transmitted CPC/CPA configurations to UE, which means CPC/CPA configurations rely on the serving MCG. UE should release CPC/CPA configurations after MCG change even though selective activation of the cell groups has been configured.
Proposal 5: In SCG selective activation, UE should release CPC/CPA configurations after MCG change.
1.1 “CPA” selective activation of cell groups
In RAN2#119bis-e meeting, RAN2 confirmed that “CPA” selective activation of cell groups will be supported for this WI objective. However, how to achieve “CPA” selective activation of cell groups is unclear. RAN2 needs to discuss the issue and the following options can be considered:
· Option 1: using the same conditional configuration for CPA and CPC.
· Option 2: using different configurations for CPA and CPC.
· Option 3: using two set of conditions for CPA and CPC, i.e. one for CPA and one for CPC
In legacy CPA and CPC, MN initiated inter-SN CPC and CPA can be configured with event A4 and SN initiated inter-SN CPC can be configured with event A3/event A5. Hence, A4 can be configured for subsequent CPC and CPA. Due to the support of delta configuration, all candidate SCG configurations can be the delta of reference whether it is used for CPA or CPC. According to above analyses, CPA and CPC can use the same condition (event A4) and candidate SCG configuration. Furthermore, Option 1 may be a simple and effective method for “CPA” selective activation of cell groups with lower impact on specification. Option 1 can be supported.
Proposal 6: For selective activation of SCG, it is not needed to distinguish between CPC and CPA and the same conditional configuration can be used for CPC and CPA configuration. 
Because “CPA” selective activation of cell groups has been supported, UE should also keep conditional configurations after SCG release.
Proposal 7: In SCG selective activation, UE should keep CPC/CPA configurations after SCG release.
Delta configuration
In RAN2#120 meeting, RAN2 has discussed the delta configuration and reached the following agreements:
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 

To support delta configuration, network can provide a full RRC Reconfiguration as the separate reference configuration, e.g. an independent RRCReconfiguration IE. The reference configuration can be provided to UE via a new specify field which is used to configure the reference configuration of selective activation. For the separate management of the reference configuration, the reference configuration can be updated by network. And network can update existing candidate SCG configurations to be the delta on top of the updated reference configuration.
Proposal 8: A full RRC Reconfiguration is provided to UE as the reference configuration. And the reference configuration can be updated by network.
For inter-SN CPC and CPA, MN should provide the reference configuration to UE and all candidate T-SNs. T-SNs generate candidate SCG configurations as the delta of the reference configuration and transmits them to MN. If MN updates the reference configuration, MN need to inform all candidate T-SNs to reconfigure candidate SCG configurations, and then MN provides the updated reference configuration and CPC/CPA configurations to UE. 
[bookmark: _GoBack]Proposal 9: For inter-SN CPC and CPA, MN should provide the latest reference configuration to all candidate T-SNs. 
Conclusions
According to the analysis given above, we have the following proposals:
Proposal 1: RAN2 can consider the following scenarios of SCG selective activation:
· Scenario 1: SN initiated intra-SN SCG selective activation
· Scenario 2: MN initiated inter-SN SCG selective activation
· Scenario 3: SN initiated inter-SN SCG selective activation 
Proposal 2: RAN2 needs to discuss whether UE needs to keep current serving cell configuration and associated conditions after SCG addition or change.
Proposal 3: To support subsequent secondary cell group change, UE keeps CPC/CPA configurations based on the indication provided by network. 
Proposal 4: RAN2 doesn’t support nested configurations for SCG selective activation.
Proposal 5: In SCG selective activation, UE should release CPC/CPA configurations after MCG change.
Proposal 6: For selective activation of SCG, it is not needed to distinguish between CPC and CPA and the same conditional configuration can be used for CPC and CPA configuration. 
Proposal 7: In SCG selective activation, UE should keep CPC/CPA configurations after SCG release.
Proposal 8: A full RRC Reconfiguration is provided to UE as the reference configuration. And the reference configuration can be updated by network.
Proposal 9: For inter-SN CPC and CPA, MN should provide the latest reference configuration to all candidate T-SNs. 
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