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1	Introduction
In RAN2 #121 meeting, the following has been agreed.
Assume to support the following scenarios of SCG selective activation:
· SN initiated intra-SN SCG selective activation
· MN initiated inter-SN SCG selective activation
· SN initiated inter-SN SCG selective activation 

In RAN2 #121 bis-e meeting, the following has been agreed
For the reference configuration for SCG Selective Activation, aim at following similar design as LTM.
For inter-SN SCG Selective Activation, the RRC reconfiguration message containing the Rel-18 CPC configurations provided to the UE is in MN format. 
For MN-initiated inter-SN SCG selective activation, source MN generates the execution conditions for the initial CPAC. 
FFS on the following options for subsequent CPC:
Option 1: Source MN generates the execution conditions for all subsequent CPC.
Option 2: Candidate SN may generate execution conditions for subsequent CPC.
For SN-initiated inter-SN SCG selective activation, source SN generates the execution conditions for the initial CPC. 
FFS if Candidate SN may generate/modify execution conditions for subsequent CPC
Assume for now that there is only one reference configuration. 
The following may be included in the initial RRC reconfiguration message containing the Rel-18 CPC configurations:
1. Reference SCG configuration (Optionality FFS). Assume as for LTM Reference configuration may be empty.
FFS whether MCG configuration is included. 
FFS RRC model for the reference configuration.
1. Initial List of candidate target PSCells (this list can be updated by the network, e.g., cells may be added or removed) with associated target SCG configurations. FFS whether the MCG configurations associated with the target SCG configurations are included. 
3. The execution conditions associated with each candidate target PSCell. 
a.	For MN initiated procedure, execution conditions based on event A4 are supported. FFS whether A3/A5 are supported.
b.	For SN initiated procedure, execution conditions based on events A3/A5 are supported.      
UE will keep R18 CPC configurations after CPC execution. It should be possible to release a CPC candidate explicitly by RRC reconfiguration procedure.

In this document, we analyse the reference configuration-related changes needed for selective activation that is different from LTM and also the interworking of Intra and Inter-SN selective activation scenarios. We also analyze the issue related to the configuration of execution conditions for successive cell changes without need for additional signaling for reconfiguration after cell change.
2	Discussion
[bookmark: _Hlk134781714]2.1 	Empty Reference Configuration
In RAN2 #121 bise meeting, there was an initial agreement on the content of the RRC reconfiguration message containing the Rel-18 CPC configurations. Herein, the reference SCG configuration was listed and mentioned that it may be empty as it was agreed in RAN2 for LTM. Besides, in the RAN2 #121 bise meeting, it was also agreed the combination of the reference configuration and the candidate configuration should be complete configuration. Considering the agreements from RAN2 #121 bise LTM meeting, the candidate configuration has to be complete configuration when the reference configuration is empty.
[bookmark: _Hlk134781505]Observation 1: Considering the agreements from RAN2 #121 bise LTM meeting, the candidate configuration has to be complete configuration when the reference configuration is empty.
However, in the RAN2 #120 meeting, it was agreed that the delta configuration is supported for selective activation. Herein, the selective activation need not follow that part of the LTM agreement as it limits the use of the delta configuration and leads to non-optimum solution.
In the case that the reference configuration is empty, a solution is needed to support the delta configuration. In legacy mobility procedures, reference configuration did not exist and when the UE need to execute a delta configuration, the delta configuration was applied over the current configuration. However, in selective activation, the issue is known to RAN2 that applying the delta configurations consecutively over the current configuration leads to inconsistent configuration. On the other hand, the delta configurations can only be applied over the current configuration when the reference configuration is empty, i.e., if the reference configuration is empty, it means that the UE should use the current configuration along with the delta configurations provided with empty reference configuration.
[bookmark: _Hlk134781512]Observation 2: For selective activation, If the reference configuration is empty, it means that the UE can use the current configuration along with the delta configurations provided with empty reference configuration.
To avoid the inconsistency issue when the reference configuration is empty, the UE should retain the initial source configuration when the delta configurations are provided to the UE with an empty reference configuration. Hence, the UE will always obtain the desired configuration when delta configuration is used along with that retained configuration.
[bookmark: _Hlk134781558]Proposal 1: The UE should retain the current SCG configuration when the delta configurations are provided to the UE with an empty reference configuration.
However, this is not the only method to avoid such issue. When the reference configuration is empty and delta configurations are provided to the UE, i.e., the UE uses the current configuration to apply the delta configuration and generate complete configuration, the UE will identify the changes that are introduced by the delta configuration to the current configuration. When a second delta configuration needs to be used, the UE reverts back to the original configuration (initial current configuration) using the changes identified during the first application so that it can apply the second delta configuration in a consistent manner. 
[bookmark: _Hlk134781570]Proposal 2: When a second delta configuration needs to be used, the UE reverts to the original configuration (initial current configuration) using the changes identified during the first delta configuration application so that it can apply the second delta configuration in a consistent manner.
[bookmark: _Hlk134781680]2.2 	Single Reference Configuration Management
In RAN2 #121, it was agreed that MN-initiated inter-SN and SN initiated intra-SN SCG selective activation are supported. Then, in RAN2 #121-bise meeting, it was agreed that there is only one reference configuration. Considering those agreements, both MN initiated inter-SN and SN initiated intra-SN SCG selective activations should use the same reference configuration.
[bookmark: _Hlk134781646]Observation 3: Both MN initiated inter-SN and SN intiiated intra-SN SCG selective activations should use the same reference configuration.
It is possible that the selective activation is started as Intra-SN scenario and later inter-SN selective activation may be triggered to include inter-SN cells for selective activation. In these scenarios as there will be only one reference configuration across these two procedures, the reference configuration need not be signalled if it is already provided to UE,
[bookmark: _Hlk134781656]Observation 4: Providing reference configuration for subsequent CPC preparation when UE have already reference configuration will lead to signalling overhead. 
To avoid any unnecessary signalling overhead, the network (either MN or SN), should provide reference configuration only when it is provided to the UE for the first time or if it is updated. If the delta configurations of the prepared cells refer to the reference configuration that is provided to the UE prior to those new preparations, the network should indicate that the previous reference configuration should be used.
[bookmark: _Hlk134781671]Proposal 3: To avoid any unnecessary signalling overhead, the network (either MN or SN), should provide reference configuration only when it is provided to the UE for the first time or if it is updated.
Proposal 4: If the delta configurations of the prepared cells refer to the reference configuration that is provided to the UE prior to those new preparations, the network should indicate that the previous reference configuration should be used.

[bookmark: _Hlk134781894]2.3 	Execution Condition Generation
2.3.1 	MN initiated inter-SN SCG selective activation
In RAN2 #121 bis-e meeting, it was agreed that, in case of MN initiated inter-SN SCG selective activation, the source MN generates the execution conditions for the initial CPAC. When the UE executes the initial CPAC, the retained configurations will still be MN initiated configurations.  
[bookmark: _Hlk134781818]Observation 5: When the UE executes the initial CPAC, the retained configurations will still be MN initiated configurations.  
When the UE execute the retained configurations subsequently, using A4 event may lead unnecessary handovers as A4 event does not compare the serving cell against any neighbour cell. To prevent any unnecessary handovers or unstable mobility between the prepared SCG selective activation configurations, the MN should be able to configure the A3/A5 condition for subsequent CPACs. Since the retained configurations are MN initiated configurations, the source MN should generate the execution conditions for the subsequent CPACs. 
[bookmark: _Hlk134781828]Proposal 5: To prevent any unnecessary handovers or unstable mobility between the prepared SCG selective activation configurations, the MN should be able to configure the A3/A5 condition for subsequent CPACs
Proposal 6: Since the retained configurations are MN initiated configurations, the source MN should generate the execution conditions for the subsequent CPACs. 
2.3.2 		SN initiated inter-SN SCG selective activation
In RAN2 #121 bis-e meeting, it was agreed that, in case of SN initiated inter-SN SCG selective activation, the source SN generates the execution conditions for the initial CPC. In the legacy procedure, it is always the initiating nodes responsible to determine the conditions of the configurations. However, in legacy procedure, those prepared configurations were not retained after the execution of one of the CPC configurations. 
[bookmark: _Hlk134781855]Observation 6: In legacy procedure, those prepared configurations were not retained after the execution of one of the CPC configurations. 
In case of SN initiated inter-SN SCG selective activation, when the UE executes one of the CPCs, the SN that initiated the preparation of the configurations will not have any access to the UE anymore. In the case, the new serving cell should handle the maintenance of the retained configurations and conditions. This may lead reconfiguration of the UE by the new serving SN for the conditions and measurements. To prevent any reconfiguration of the conditions, the candidate T-SNs should determine the conditions of the subsequent CPCs. 
[bookmark: _Hlk134781877]Proposal 7: To prevent any reconfiguration of the conditions, the candidate T-SNs should determine the conditions of the subsequent CPCs.  
Proposal 7.1 : The changes to the execution condition (i.e. new measurement-ID or modification of report-config or measurement-config of measurement-ID) determined by candidate SN are included in the target delta configuration.
[bookmark: _Hlk134781970]2.4	Measurement Configuration Updates 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 neighbours are different from those corresponding to previous source PSCell.
[bookmark: _Hlk134781983]Observation 7: 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 neighbours 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.
[bookmark: _Hlk134781990]Observation 8: Updating the CPC conditions by means of RRC reconfiguration after each cell changes increases the radio signalling 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” signalling 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 or modified 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 and reporting configurations that are part of CPC.
The example conditional-configuration and measurement mapping illustrating the above proposal is given in below Figure. (MO refers to Measurement object , RC refers to Reporting-configuration in the Figure).
[image: ]
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. 
[bookmark: _Hlk134782005]Proposal 8: 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 that can be configured by candidate SN.
Proposal 9: Target SN includes in the CPC configurations measurement IDs that are associated with different frequencies on which the candidate PSCells for selective activation operate.

3	Conclusion

Empty Reference Configuration Handling
Observation 1: Considering the agreements from RAN2 #121 bise LTM meeting, the candidate configuration has to be complete configuration when the reference configuration is empty.
Observation 2: For selective activation, If the reference configuration is empty, it means that the UE can use the current configuration along with the delta configurations provided with an empty reference configuration.
Proposal 1: The UE should retain the current SCG configuration when the delta configurations are provided to the UE with an empty reference configuration.
Proposal 2: When a second delta configuration needs to be used, the UE reverts to the original configuration (initial current configuration) using the changes identified during the first delta configuration application so that it can apply the second delta configuration in a consistent manner.
Single Reference Configuration Management
Observation 3: Both MN-initiated inter-SN and SN initiated intra-SN SCG selective activations should use the same reference configuration.
Observation 4: Providing reference configuration for subsequent CPC preparation when UE has already reference configuration will lead to signaling overhead. 
Proposal 3: To avoid any unnecessary signaling overhead, the network (either MN or SN), should provide reference configuration only when it is provided to the UE for the first time or if it is updated.
Proposal 4: If the delta configurations of the prepared cells refer to the reference configuration that is provided to the UE prior to those new preparations, the network should indicate that the previous reference configuration should be used.
 Execution Condition Generation for subsequent cell changes
Observation 5: When the UE executes the initial CPAC, the retained configurations will still be MN initiated configurations.  
Proposal 5: To prevent any unnecessary handovers or unstable mobility between the prepared SCG selective activation configurations, the MN should be able to configure the A3/A5 condition for subsequent CPACs
Proposal 6: Since the retained configurations are MN initiated configurations, the source MN should generate the execution conditions for the subsequent CPACs. 
Observation 6: In legacy procedure, those prepared configurations were not retained after the execution of one of the CPC configurations. 
Proposal 7: To prevent any reconfiguration of the conditions, the candidate T-SNs should determine the conditions of the subsequent CPCs.  
Proposal 7.1 : The changes to the execution condition (i.e. new measurement-ID or modification of report-config or measurement-config of measurement-ID) determined by candidate SN are included in the target delta configuration.
Measurement Configuration Updates in Selective Activation
Observation 7: 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 neighbours are different from those corresponding to the previous source PSCell.
Observation 8: Updating the CPC conditions by means of RRC reconfiguration after each cell changes increases the radio signaling overhead. 
Proposal 8: 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 that can be configured by candidate SN.
Proposal 9: Target SN includes in the CPC configurations measurement IDs that are associated with different frequencies on which the candidate PSCells for selective activation operate.
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