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1. Introduction 
During last RAN2 119bis-e meeting, RAN2 made the following agreements:
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). 

In this contribution, we would like to further discuss how CPA and CPC can be supported and discuss related security issue for selective activation without RRC reconfiguration. 
2. Discussion 
During last RAN2 119bis-e meeting, it was agreed to support both CPA and CPC for selective activation of cell groups. CPA support is similar to CPC where SCG is pre-configured via RRC message, but the CPA cell will be activated for the UE when there is no SCG configured. For the same candidate PSCell, the main difference between CPA and CPC is that they may have different execution conditions. For example, CPA may be configured with A4 event (i.e., Neighbour becomes better than threshold) while CPC may be configured with A5 event (i.e., SpCell becomes worse than threshold1 and neighbour becomes better than threshold2). In order to support both CPA and CPC, it is suggested that to have separate execution conditions (one for CPA and one for CPC). It means for a UE without SCG, a group of candidate PSCells can be configured, and each candidate PSCell is with two execution conditions, i.e., one is for CPA, and the other one is for subsequent CPC.
Proposal 1: for a UE without SCG, a group of candidate PSCells can be configured with 2 execution conditions: one for CPA and one for subsequent CPC. 

During L1/L2 mobility, it is agreed that “For L1/L2 mobility will support that candidate configurations are delta configurations on top of a reference configuration. FFS if the reference configuration is a separate reference configuration or e.g., the current configuration.”. For selective activation of cell groups, RAN2 made the similar discussion and aimed to “support delta configuration, i.e., that there need to be a known reference”. We do see some commonality between these two topics, i.e., one is for PCell change and the other one is for PSCell change, so we can try to sync up the progress for them and make RAN2 discussion more efficient. So, we make the following proposal:
Proposal 2: For selective activation of cell groups, CPC/CPA candidate configurations are delta configurations on top of a reference configuration. 

In Rel-17, delta configuration for the candidate PSCell configurations is based on the current PSCell configuration. If it is left to UE implementation of when to decode the candidate PSCell configuration like in Rel-17, it is unclear what is the delta configuration for the candidate PSCell configurations when the PSCell changes, meanwhile the CPC configuration is maintained. It means the network has to update the candidate PScell configuration if current PSCell configuration is changed. 
In order to support delta configuration, there are options below for CPC and CPA. For option 1, current PCell/PSCell configuration when the configuration of candidate cells is received, is considered as the reference configuration. For both CPC/CPA, the UE either stores a copy of the current serving cell as reference configuration when receiving candidate cell configurations. Alternatively, the UE decodes the full configuration of all candidate cells upon receiving the pre-configuration. Otherwise, the network will need to update the candidate cells when serving cell configuration changes. Option 2 and 3 allows network to be more flexible and no need for UE to store full configuration of candidate cell or update candidate cell when the configuration of PCell/PSCell changes.  
Proposal 3: To support delta configuration, RAN2 to discuss the following options:
· CPC:
· Option 1: current PSCell
· Option 2: any candidate cell
· Option 3: a virtual cell (only as reference cell)
· CPA:
· Option 1: PCell
· Option 2: any candidate cell
· Option 3: a virtual cell (only as reference cell)

In Rel-16, CHO configurations (candidate PCells) cannot be maintained as horizontal key derivation can only be applied not more than 1 hops/handovers. However, such security issue does not apply to CPA/CPC. For CPA/CPC, the security key for the SCG is derived based on the Master key and SK counter generated by RAN. In order to maintain the CPA/CPC configuration (i.e., candidate SCG configurations) and allow the UE to move back and forth between the candidate PSCells (for example PSCell A then PSCell B and back to PSCell A), one simple option is that network provides a new SK counter for the previous PSCell in case the UE moves back.  However, we think this may defeat the purpose of maintaining the candidate PSCell configurations. Another option is the UE maintains the security key derived from the SK counter for each candidate SCG, but makes sure the same PDCP SN is not reused. By doing so, there is no limit on the reuse of SK counter for each of the candidate SCG configurations (until the PDCP SN wraparound). However, this will require confirmation from SA3 whether they are fine with reusing the SK counter.  If SA3 think that SK counter cannot be reused when the UE moves back and forth between candidate PSCells, RAN2 can go for another option that network can provide UE with a list of sk-counter values for a candidate PSCell for sequential use whenever the UE moves back to the same candidate cell. When all sk-counters have been used, MN key will need to be changed. In both cases, when PDCP SN wraparound happens, network will need to assign new sk-counter.
Proposal 4: send LS to SA3 to ask if sk-counter can be reused for SN key derivation when a UE moves back to the same PSCell for more than one time.
Proposal 5: new sk-counter is used when PDCP SN wraparound happens.

Regarding the question on how many subsequent conditional changes are targeted. We feel we should not have a limit as long as UE has enough sk-counter. For example, if the UE is activated and deactivated between 2 cells, there is no reason to put a limit on how many times one should allow to go back and forth. However, we should put a limit on number of pre-configured cells to make an upper cap for memory resources at UE side, this can be limited by a fixed number (e.g., 8) or it can be set as UE capability. Another way is to limit it by network configuration of the sk-counter. If a list of sk-counter is provided to the UE, the list itself will limit the number of cells that can be newly activated if reuse sk-counter is not possible. 
Proposal 6: no limit to number of subsequent conditional changes but limit the number of pre-configured cells. 

3. Conclusion
In this paper, we discuss the remaining issues of selective activation of cell groups, and we have the following proposals:
Proposal 1: for a UE without SCG, a group of candidate PSCells can be configured with 2 execution conditions: one for CPA and one for subsequent CPC. 
Proposal 2: For selective activation of cell groups, CPC/CPA candidate configurations are delta configurations on top of a reference configuration. 
Proposal 3: To support delta configuration, RAN2 to discuss the following options:
· CPC:
· Option 1: current PSCell
· Option 2: any candidate cell
· Option 3: a virtual cell (only as reference cell)
· CPA:
· Option 1: PCell
· Option 2: any candidate cell
· Option 3: a virtual cell (only as reference cell)
Proposal 4: send LS to SA3 to ask if sk-counter can be reused for SN key derivation when a UE moves back to the same PSCell for more than one time.
Proposal 5: new sk-counter is used when PDCP SN wraparound happens.
Proposal 6: no limit to number of subsequent conditional changes but limit the number of pre-configured cells. 
	
	
	



