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1	Introduction
In RAN2 119bis-e meeting, the following agreement was made:
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):
Step 1: when the execution condition of a CPC candidate PScell is met, a UE performs the execution of CPC towards this candidate PScell. 
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. 
Step 3: When the execution condition of a candidate PScell is met, the UE performs the execution of CPC towards this candidate PSCell
In RAN2 119-e meeting, the following agreements were made:
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).

In the last RAN2 121 meeting the following agreements were made:
R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions)
It is assumed that if the UE need to be able to return to a current SCG by conditional procedure, then the network could explicitly configure a candidate configuration for that  cell. 
For inter-SN CPC, MN should provide the reference configuration to all candidate T-SNs (in order to generate the T-SN candidate configuration). 

In this paper, we first introduce a list of issues that need to be solved to enable a functioning feature. 
2	Discussion
2.1	CPA Conditional Configuration Used for CPC
When the UE is in single connectivity, the MN can configure multiple CPAs. The condition of those CPAs will be A4 conditions (i.e., Neighbour becomes better than threshold) as the UE is in single connectivity. 
Observation 1: A4 condition is configured for CPA configuration execution.
In the last RAN2 meeting, it was agreed that the CPA configurations can be used for CPC. This means that in selective activation, upon execution of one CPA configuration, other CPA configurations can be maintained. In addition, the maintained CPA configurations can be used with different triggering condition.
Observation 2: In selective activation, CPA configurations can be maintained.
Observation 3: The conditions of the CPA configurations should be different than the initial CPA configurations.
After the initial CPA execution, the UE will be in dual connectivity, i.e., served by the PSCell configured in the CPA. This means that the later conditional PScell access with be CPC from initial PSCell to target PSCells configured in maintained CPAs. As the initial CPA configurations are configured to the UE by the MN, the MN can indicate to the UE which CPA configurations to be maintained after one of the CPA configurations is executed.
Proposal 1: The MN can indicate to the UE which CPA configurations to be maintained after one of the CPA configurations is executed.
In that case, the conditions of the maintained CPA configurations, i.e., conditions of the CPC configurations, should be different than the A4 conditions, i.e., A3/A5 conditions. 
Observation 4: The conditions of the CPA configurations used for CPC should be different than A4 conditions, i.e., A3/A5 conditions.
Since the CPA configurations are configured when the UE is in single connectivity, the MN determines the CPA configurations and their conditions. After the first CPA execution, the conditions of the CPAs that will be used for CPC can be configured along with the CPA maintenance indication that will be used by the UE. After the initial CPA execution, the UE will use the CPC conditions for the CPA configurations that are maintained after the initial CPA execution.
Proposal 2: The conditions of the CPAs that will be used for CPC can be configured along with the CPA maintenance indication that will be used by the UE.
Proposal 3: After the initial CPA execution, the UE will use the CPC conditions for the CPA configurations that are maintained after the initial CPA execution.
2.2	CPC Configuration for Serving PSCell 
In the last RAN2 meeting, it was agreed that the network could explicitly configure the current serving cell as selective activation configuration so that the UE will be able to return to the current SCG without further preparation after execution of a selective activation configuration. 
Observation 5: CPC configuration as selective activation configuration for the current serving cell enables the UE to return to the current SCG without further preparation.
When the CPC configuration of the serving SCG is configured, the UE will also evaluate the condition of that configuration and attempt to execute the serving SCG CPC configuration.
Observation 6: When the serving SCG is configured as a candidate configuration for selective activation, it is possible that the execution condition is met for serving SCG prior to other target cells for A4 event configuration.
When the execution condition for the current SCG is explicitly configured, the network should explicitly indicate that the measurement ID of that CPC configuration should be deactivated, i.e., the UE should not monitor the CPC condition of that configuration when it is served by the current PSCell.
Proposal 4: When serving SCG configuration is configured as candidate configuration for selective activation, the measurements and evaluation for the condition is not activated until the UE switches to another cell as part of selective activation.
In the RAN2 119bis-e meeting, the baseline procure steps were agreed. Herein, the step 2 was described as follows
“After finishing the PSCell addition or change, the UE doesn’t release conditional configuration of other candidate PSCells for subsequent CPC…” 
In this procedure, it was stated that the UE doesn’t release the conditional reconfiguration of “other candidate PSCells” which refers to the configurations of the PSCells other than the PSCell that the UE has executed the handover. Hence, the previous agreement does not specify the release procedure of the conditional reconfiguration that the UE has executed.
Observation 7:  Step 2 of the baseline procedure described in RAN2 119bis-e meeting does not specify the release procedure of the conditional reconfiguration that the UE has executed.
When the candidate PSCells are configured for the selective activation, the UE can handover between the target cells. For example, when the UE is served by the PSCell-0 if the PSCell-1 PSCell-2 are prepared for selective activation, the UE can handover to PSCell-1. After that, UE can handover to PSCell-2 and handover back to PSCell-1. 
Observation 8: When the UE is served by the PSCell-0 if the PSCell-1 PSCell-2 are prepared for selective activation, the UE can handover to PSCell-1. After that, UE can handover to PSCell-2 and handover back to PSCell-1.
If the UE releases the conditional reconfiguration of PSCell-1 after handover from PSCell-0 to PSCell-1, the PSCell-1 needs to re-prepare its own SCG configuration as selective activation configuration. Considering that the PSCell-1 becomes serving PSCell after handover, this procedure leads the same issue that was addressed in the last RAN2 agreement, i.e., UE need to be able to return to a current SCG by conditional procedure.
Observation 9: If the UE releases the executed selective activation conditional configuration, the released conditional reconfiguration needs to be re-prepared by the new serving cell (self-preparation) so that the UE will be able to return to that new serving cell.
To prevent the re-preparation of the selective activation configurations of the candidate PSCells after they are executed, the network should explicitly indicate to the UE that which configurations should not be released after they are executed. Hence, the T-SN should indicate that it prefers the UE not to release executed configurations and use it as current serving SCGs selective activation configuration.
Proposal 5: To prevent the re-preparation of the selective activation configurations of the candidate PSCells after they are executed, the network should explicitly indicate to the UE that which configurations should not be released after they are executed.
Proposal 6: The T-SN should indicate that it prefers the UE not to release executed configurations and use it as current serving SCGs selective activation configuration.

2.3 	MN provides reference configuration
In the last RAN2 meeting, it was agreed that the MN provide the reference configuration to all candidate T-SNs so that the T-SNs can generate T-SN candidate configurations. Herein, the T-SNs will use the reference configuration to generate delta configuration with respect to the reference configuration. When the same reference configuration is used for multiple T-SNs, the reference configuration may not be common enough among the T-SNs. In that case, the size of the delta configurations generated by the T-SNs becomes large and the reference configuration does not serve for its purpose. 
Observation 10: When the same reference configuration is sent from MN to multiple T-SNs, the size of the delta configurations provided by each T-SN cannot be reduced since the same reference configuration cannot be common enough among the multiple T-SNs. 
To reduce the size of the delta configurations of each T-SN, MN should send different reference configurations for different T-SNs which will be common enough for each candidate PSCell of one T-SN.
 Proposal 7: MN should send different reference configurations for different T-SNs.
In the presence of multiple reference configuration, the UE does not know the which reference configuration to be used with each delta configuration that are generated with respect to one of the reference configurations.
Observation 11: In the presence of multiple reference configuration, the UE does not know the which reference configuration to be used with each delta configuration that are generated with respect to one of the reference configurations.
Considering that, the MN and the UE should coordinate for the reference and delta configurations, i.e., UE should know which reference configuration refers to which delta configuration. Hence, the MN should indicate the reference configuration that should be used along with the provided delta configuration.
Proposal 8: The MN should indicate to the UE the reference configuration that should be used along with the delta configuration that are provided to the UE.
2.4	Measurement Configuration in Selective Activation
The CPC configurations of the prepared target PSCells are associated with CPC execution conditions that are set by the initiating node. The CPC condition refers to measurement ID associating a measurement object with a reporting configuration. The reporting configuration defines the parameters, i.e., offset, TTT, of the conditional event, e.g., condeventA3 or condeventA5, whereas the measurement object defines the Cell Individual Offset (CIO) that are considered in the evaluation of the CPC conditions. In case of SN-initiated CPC, the CPC conditions are determined by the source SN and the parameters of the conditional events as well as the CIOs will be set (by the network) to optimize the mobility of the UE from source PSCell to other target PSCells. After the PSCell change, the UE shall start to use different CIOs and parameters for the conditional events given that the radio propagations between the new serving PSCell and its neighbors are different from those corresponding to previous source PSCell.
Observation 12: After the PSCell change, the UE shall start to use different CIOs and parameters for the conditional events given that the radio propagations between the new serving PSCell and its neighbors are different from those corresponding to previous source PSCell.
One approach would be to update the CPC conditions after the UE performs the PSCell change. That is the new serving PSCell updates the CPC conditions associated with the retained CPC configurations. In this way, the new serving PSCell ensures that the UE uses the optimal CIOs and parameters for the conditional events at the expense of reconfiguring the UE by means of RRC Reconfiguration message after each PSCell change.
Observation 13: Updating the CPC conditions by means of RRC reconfiguration after each cell changes increases the radio signaling overhead.
Another approach would be to let the UE apply the new configuration of the CPC conditions after the PSCell change without relying on an RRC reconfiguration message. In principle, the target PSCell can be informed about the other prepared PSCells for selective activation and generate a CPC condition that is tailored for each one of them, i.e., different parameters of the condeventA3. The issue here is that the target SNs have to be informed about each new PSCell that is prepared by the source SN (in case of SN-initiated CPC) which would create “nested” signaling between the network nodes and increase substantially the overhead. 
Instead, the target SN can be requested to provide CPC conditions for the frequencies on which the candidate target PSCells operate:
1. In SN-initiated CPC, the source SN (operating in e.g., f1) configures the UE to perform measurements on a set of frequencies, e.g., f1 and f2, to identify the potential candidate target PSCells.
2. The source SN decides on the CPC conditions (measurement ID) for each frequency, e.g., Meas ID 1 for f1 and MeasID2 for f2, and requests from the target SN to include in the CPC configuration (of the prepared PSCells) the same measurement IDs but with different measurement object (including CIO) and reporting configuration:
a. The target SN can set the CIOs differently with respect to each other PSCell.
b. The target SN can use different reporting configuration for frequency f1 (condevent A3) and f2 (condevent A5).
3. After the PSCell change, the UE keeps the association between the CPC configurations and their corresponding CPC conditions but applies the new measurement IDs that are part of CPC.
For MN-initiated SAPC, the same approach can be used but the signaling between the nodes is not needed given that the MN decides on the CPC conditions. 
Proposal 9: In SN-initiated SAPC, the source SN decides on the CPC conditions (measurement ID) for each frequency allowing for different CIOs per neighbour PSCell and conditional event configuration, i.e., candidate PSCells operating on same frequency will have the same measurement ID.
Proposal 10: Target SN includes in the CPC configurations measurement IDs that are associated with different frequencies on which the candidate PSCells for selective activation operate.

2.5 	SN Security Key in Selective Activation
SA3 LS [R2-2302450] confirms that re-use of security keys when UE returns to the same serving cell during selective activation is a security issue. The LS indicates that SA3 will define a modified security key management procedure that avoids re-use of same S-KeNB during selective activation.  
From the RAN2 perspective, the RRC reconfiguration to change the security keys during cell change should be avoided. Because the RRC Reconfiguration for security key change will be Reconfiguration-with-Sync and requires RACH procedure after cell change. This increases signaling overhead and interruption time which is not in line with the motivation for selective activation.  Hence, we propose that RAN2 indicate to SA3 that the solution developed in SA3 should not require RRC-Reconfiguration towards UE for information the new key after the cell change.
Proposal 11: RAN2 indicates to SA3 in LS that the security key management for SAPC should not introduce additional RRC signaling for key change after selective activation.
Selective activation is possible across intra and inter-SN cells. The security key change is only relevant for the Inter-SN scenario. The security key management solution should also ensure that S-KeNB change is applied only for Inter-SN cells. Whether this differentiation requires additional parameters in the configuration for selective activation such as ‘group-Id’ should be discussed and concluded in RAN2.
Proposal 12: RAN2 to discuss the need for additional information in SAPC configuration to differentiate Intra-SN and Inter-SN cell change for security key management. RAN2 to indicate this additional requirement in LS Response.

3	Conclusion
This document has made the following observations:
Observation 1: A4 condition is configured for CPA configuration execution.
Observation 2: In selective activation, CPA configurations can be maintained.
Observation 3: The conditions of the CPA configurations should be different than the initial CPA configurations.
Observation 4: The conditions of the CPA configurations used for CPC should be different than A4 conditions, i.e., A3/A5 conditions.
Observation 5: CPC configuration as selective activation configuration for the current serving cell enables the UE to return to the current SCG without further preparation.
Observation 6: When the serving SCG is configured as a candidate configuration for selective activation, it is possible that the execution condition is met for serving SCG prior to other target cells.
Observation 7:  Step 2 of the baseline procedure described in RAN2 119bis-e meeting does not specify the release procedure of the conditional reconfiguration that the UE has executed.
Observation 8: When the UE is served by the PSCell-0 if the PSCell-1 PSCell-2 are prepared for selective activation, the UE can handover to PSCell-1. After that, UE can handover to PSCell-2 and handover back to PSCell-1.
Observation 9: If the UE releases the executed selective activation conditional configuration, the released conditional reconfiguration needs to be re-prepared by the new serving cell (self-preparation) so that the UE will be able to return to that new serving cell.
Observation 10: When the same reference configuration is sent from MN to multiple T-SNs, the size of the delta configurations provided by each T-SN cannot be reduced since the same reference configuration cannot be common enough among the multiple T-SNs. 
Observation 11: In the presence of multiple reference configuration, the UE does not know the which reference configuration to be used with each delta configuration that are generated with respect to one of the reference configurations.
Observation 12: After the PSCell change, the UE shall start to use different CIOs and parameters for the conditional events given that the radio propagations between the new serving PSCell and its neighbors are different from those corresponding to previous source PSCell.
Observation 13: Updating the CPC conditions by means of RRC reconfiguration after each cell changes increases the radio signaling overhead.
And proposed the following:
CPA Conditional Configuration Used for CPC
Proposal 1: The MN can indicate to the UE which CPA configurations to be maintained after one of the CPA configurations is executed.
Proposal 2: The conditions of the CPAs that will be used for CPC can be configured along with the CPA maintenance indication that will be used by the UE.
Proposal 3: After the initial CPA execution, the UE will use the CPC conditions for the CPA configurations that are maintained after the initial CPA execution.
Candidate Configurations  for selective activation after cell change
Proposal 4: When serving SCG configuration is configured as candidate configuration for selective activation, the measurements and evaluation for the condition is not activated until the UE switches to another cell as part of selective activation.
Proposal 5: To prevent the re-preparation of the selective activation configurations of the candidate PSCells after they are executed, the network should explicitly indicate to the UE which configurations should not be released after they are executed.
Proposal 6: The T-SN should indicate that it prefers the UE not to release executed configurations and use it as a candidate configuration for selective activation for further cell changes.
Reference Configuration  for selective activation 
Proposal 7: MN should send different reference configurations for different T-SNs.
Proposal 8: The MN should indicate to the UE the reference configuration that should be used along with the delta configuration that are provided to the UE.
Reconfiguration of Execution conditions 
Proposal 9: In SN-initiated SAPC, the source SN decides on the CPC conditions (measurement ID) for each frequency allowing for different CIOs per neighbor PSCell and conditional event configuration, i.e., candidate PSCells operating on same frequency will have the same measurement ID.
Proposal 10: Target SN includes in the CPC configurations measurement IDs that are associated with different frequencies on which the candidate PSCells for selective activation operate.
Security key management  
Proposal 11: RAN2 indicates to SA3 in LS that the security key management for SAPC should not introduce additional reconfiguration after selective activation.
Proposal 12: RAN2 to discuss the need for additional information in SAPC configuration to differentiate Intra-SN and Inter-SN cell change for security key management. RAN2 to indicate this additional requirement in LS Response.






