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For Rel-18 Further NR mobility enhancements, RAN2 made the following agreements in RAN2#121bis-e [1]:
	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.
2. 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 contribution, we discuss general aspects for the selective SCG activation.

Discussion
Reference configuration
RAN2 decided to consider a reference configuration for selective SCG activation similar to the design of LTM cell switching at the previous meeting. We want to consider the FFS points related to the reference configuration with this in mind. 
The first issue is whether the MCG configuration can be included in the reference configuration.
If the reference configuration does not include the MCG configuration, the reference configuration should only be for the SCG configuration. Currently, it is possible to create an RRC Reconfiguration message that includes only the SCG configuration in the ASN.1 structure. That is, there is no technical issue that the reference configuiration for selective SCG activation is per CG configuration because the UE can generate a complete configuration for SCG.
Observation 1.	If the reference configuration is per CG configuration, the UE can generate a complete configuration without MCG configuration for subsequent CPC.

Also, at the RAN2#121 meeting, RAN2 agreed that UE can only maintain selective SCG activation within intra-MN mobility scenarios. This means that the pre-configuration for subsequent CPC must be maintained even if intra-MN mobility is performed. In other words, even if the MCG configuration is changed due to an intra-gNB handover, the UE is allowed to maintain subsequent CPC.
Observation 2.	In case of intra-MN handover, MCG configuration can be changed while maintaining subsequent CPC configuration.

Given this point, we think that UE should not be obligated to update the MCG configuration whenever performing the subsequent CPC. If the MCG configuration is included in the reference configuration, there may be a problem where the MCG configuration is updated due to an intra-MN handover but can be reverted to the previous MCG configuration by performing the subsequent CPC. Also, the serving PCell may be reverted unexpectedly. 
Therefore, we do not think that a common MCG configuration that needs to be applied for all candidate cells for the subsequent CPC is necessary, and we propose the following.
Proposal 1.	The reference configuration for selective SCG activation is per CG configuration.
Proposal 2.	The network does not include MCG configuration in the reference configuration.

The following issue is whether SCell configuration can be included in the reference configuration. 
In our view, if there are SCG SCells that can be applied to all candidate cells, there is no need for these SCell configurations to be duplicated in each candidate cell. Currently, in the ASN.1 structure, SCell configuration is handled by sCellToAddModList and sCellToReleaseList, so there seems to be no issue with that the SCG SCell configuration can be commonly used in the reference configuration because common SCG SCells can be regarded as SCell modification when applying the reference configuration.
Observation 3.	If some SCG SCells can be used commonly for all candidates, many duplicated SCell configurations are needed in each candidate cell.
Proposal 3.	The network can include SCG SCell configuration in the reference configuration if at least one candidate cell can use the SCell. 

Considering the above, for the reference configuration, we think that it would be beneficial to use the RRC Reconfiguration message to apply the SCG PSCell configuration and SCG SCell configuration. Also, even if additional information commonly used in future discussion is required somehow, the RRC Reconfiguration message can resolve most of the ASN.1 structural issues. 
Moreover, we think that using the RRC Reconfiguration message for the reference configuration aligns with LTM agreements which is that the reconfiguration configuration alone can also be applied as a complete configuration for specific candidate cells.
Proposal 4.	RRC Reconfiguration message is used as the reference configuration for selective SCG activation.

Also, in LTM discussion, RAN2 made agreements for the reference configuration like below:
	Whether the Reference configuration is a complete configuration or not is up to the network implementation. 
Reference configuration + LTM candidate configuration (in combination) has to be a complete configuration. 
The reference configuration is always explicitly signalled (not automatically derived from any other config, e.g. current).



We can just follow the principles of the above agreements for selective SCG activation because there seems no blocking issue. Thus, we propose the following.
Proposal 5.	Reference configuration is always explicitly signalled . In case the reference configuration is empty, network guarantees that candidate cell configuration is a complete configuration.

Delta configuration for candidates
As we proposed for the reference configuration, we can propose the handling for delta configuration of candidate cells to aligne with LTM agreements.
Proposal 6.	If the network provides non-empty reference configuration, the UE always applies the cell configuration by applying the delta configuration for the candidate cell based on the reference configuration.
Proposal 7.	If the network indicates an empty reference configuration, the UE applies the configuration for candidate cell as a complete configuration.

Candidate cell management
At the last RAN2 meeting, RAN2 agreed that the UE removes candidate cells when performing the subsequent CPC if the network indicates. Then, we’d like to discuss whether it is efficient if the candidate cells which are not applicable are always removed whenever subsequent CPC is performed.
From the network point of view, if some candidate cells can be de-configured and re-configured frequently in the subsequent CPC scenarios, the candidate cells would be better to keep even though those are not available in the current SCG. Otherwise, the network is likely to re-initiate CPC preparation for those cells, signalling overhead may occur.
In particular, candidate cells for subsequent CPC may not be temporarily supported if network load suddenly increases due to network operation. In this case, even if the network load is quickly resolved, these candidate cells must be de-configured from the cell list for subsequent CPC. After resolving the network load issue, if these candidate cells are still helpful for mobility robustness to the UE, re-initiation for subsequent CPC will begin.
Thus, we think it is beneficial that the network informs those candidate cells which are not applicable in the current SCG but can be kept. For this, the network may also indicate to inactivation of those candidate cells by configuration update.
Observation 4.	Some candidate cells may be frequently de-configured and re-configured in subsequent CPC scenarios due to network load balancing and this cause signalling overhead.
Proposal 8.	Candidate cells can be inactivated or activated by configuration update from the network to prevent frequent re-initiation of CPC preparation.

If the UE receives the list of candidate cells as inactivated, the UE can consider the candidate cells as temporarily inapplicable for the subsequent mobility. Then, the UE doesn’t evaluate the mobility execution condition for the inactivated candidate cells but the UE maintains configurations related to the inactivated candidate cells.
Proposal 9.	The UE evaluates only for activated candidate cells for subsequent CPC but keeps the configurations for inactivated candidate cells if exists.

Measurement configuration
In the last meeting, RAN2 agreed for MN initiated inter-SN SCG selective activation, source MN generates execution conditions for the initial CPAC, but it is still 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 MN initiated conditional SN change, UE considers each measId indicated in the existing CPC configuration, i.e. condExecutionCond, as a measId in the VarMeasConfig associated with the MCG measConfig. Since candidate SN cannot modify the MCG measConfig directly, if the execution condition for subsequent CPC is generated by candidate SN, it should be forwarded to MN, and MN should re-configure the MCG measConfig whenever SN is changed. Only after receiving updated MCG measConfig from MN, which includes the execution condition generated by candidate SN, UE can apply the updated execution condition for subsequent CPC. 
Observation 5.	For MN initiated inter-SN SCG selective activation, if the execution condition for subsequent CPC is generated by candidate SN, MN should re-configure the MCG measConfig whenever SN is changed so that the execution condition generated by new SN can be configured to UE. 

Aside from the signalling overhead on Xn and Uu interface, there is no reason to provide more authority to candidate SNs than source SN. It should be noted that the source SN has no authority to generate the execution condition for initial CPC. Therefore, we propose not to allow candidate SN to generate the execution condition for subsequent CPC.
Proposal 10.	For MN initiated inter-SN SCG selective activation, source MN generates the execution conditions for all subsequent CPC, i.e., candidate SN cannot generate the execution condition for subsequent CPC.

Similarly, it is also FFS if candidate SN can generate/modify execution conditions for subsequent CPC for SN initiated inter-SN SCG selective activation. Unlike the MN initiated inter-SN SCG selective activation, source SN has the authority to generate the execution conditions for the initial CPC. Since the appropriate execution condition may differ depending on the PSCell, it is desirable to allow candidate SNs to generate the execution condition based on its own condition.
For SN initiated conditional SN Change, UE consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the SCG measConfig. When PSCell is changed, the SCG measConfig is also changed from measConfig configured by source PSCell to measConfig configured by target PSCell. If the execution condition is generated by candidate SN, it can be included in the SCG measConfig generated by the candidate SN without additional interaction between the source SN and the candidate SN. Therefore, for SN initiated inter-SN SCG selective activation, it is proposed to allow candidate SN to generate the execution conditions for subsequent CPC.
Proposal 11.	For SN initiated inter-SN SCG selective activation, candidate SN can generate the execution conditions for subsequent CPC.

On the contrary, if candidate SN cannot generate the execution condition, the execution condition generated by source SN should be forwarded to candidate SNs before they generate its own measConfig, so that the execution condition generated by source SN can be included in the measConfig generated by each candidate SN. However, in the existing SN initiated conditional SN Change procedure, the execution condition generated by source SN is not transmitted to candidate SN, so RAN2 needs to discuss whether to support reusing the initial execution CPC condition generated by source SN after SN change by modifying the existing Xn signalling in SN initiated conditional SN Change procedure.
Proposal 12.	For SN initiated inter-SN SCG selective activation, discuss and decide whether to forward the initial execution condition generated by source SN to candidate SNs so that the initial execution condition generated by source SN can be used for non-initial subsequent CPC.

For SN initiated inter-SN SCG selective activation, UE refers to measConfig configured by new PSCell after PSCell change to find the execution condition associated with the measurement ID indicated in the subsequent CPC configuration generated by the source SN. This means that the execution condition for subsequent CPC and the execution condition for initial CPC should be associated with the same measurement ID in measConfig configured by source SN and candidate SNs. For this, candidate SNs should know which measurement ID(s) is used in the subsequent CPC configuration generated by source SN, before constructing its own measConfig. If not, candidate SNs may use the measurement ID(s) for other purpose, e.g. for event A3 reporting.
Therefore, regardless of whether the execution condition for subsequent CPC is generated by source SN or candidate SN, the execution condition to be included in the SCG measConfig generated by each candidate SN should be associated with the measurement ID indicated in the CPC configuration constructed by source SN, so that UE can find the execution condition in the SCG measConfig when PSCell is changed. Therefore, the measurement ID which is used for subsequent CPC configuration should be forwarded to candidate SNs, and candidate SN should associate the measurement ID indicated by source SN with the execution condition for subsequent CPC in its own measConfig.
Proposal 13.	For SN initiated inter-SN SCG selective activation, at least measurement ID(s) which is used for subsequent CPC configuration constructed by source SN should be forwarded to candidate SNs during subsequent CPC preparation, so that in the SCG measConfig generated by each candidate SN, the execution condition can be associated with the measurement ID(s) selected by source SN for subsequent CPC configuration. 

Subsequent CPC and SCG deactivation
The MN can configure the SCG as deactivated upon PSCell addition or PSCell change. In case the SCG is configured as deactivated, the UE does not perform random access towards the PSCell, and while the SCG is deactivated, the UE is not required to monitor PDCCH or receive DL-SCH on SCG.
However, the existing CPC doesn’t allow the target PSCell to be added as de-activation, and UE always considers the initial SCG state of the new SCG changed by CPC to be activated. In the selective SCG activation scenario, the PSCell would be changed more dynamically according to the subsequent CPC configuration. This means that unnecessary SCG activation may frequently occur when there is no data transmission via SCG during selective SCG activation. To avoid such unnecessary SCG activation upon CPC execution, we propose to inherit the last SCG state of the source SCG upon CPC execution. 
Observation 6.	In the selective SCG activation, SCG would be unnecessary activated whenever SCG is dynamically changed by subsequent CPC.
Proposal 14.	In the selective SCG activation, UE considers the initial activation/de-activation state of the target SCG to be the same as the last SCG state of the source SCG.

Subsequent CPC/CPA evaluation
At the last RAN2 meeting, it was concluded that R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions). To reuse the CPA configuration for CPC after SN addition, the execution condition for CPA and CPC should be configured together in a conditional reconfiguration, i.e. CondReconfigToAddMod. Then, such conditional reconfiguraiton could also be used after SN release for CPA again.
Since the CPC cannot be executed while SCG is not configured, if the execution condition for CPA and CPC are configured together in a conditional reconfiguration, the UE should evaluate only CPA execution condition while SCG is not configured. Meanwhile, the UE should evaluate only CPC execution condition if SCG has been configured.
Proposal 15.	In a conditional reconfiguration, i.e. CondReconfigToAddMod, the execution condition for CPA and CPC can be configured together.
Proposal 16.	If the execution condition for CPA and CPC are configured together in a conditional reconfiguration, i.e. CondReconfigToAddMod,
· UE evaluates only the CPA execution condition while SCG is not configured, and
· UE evaluates only the CPC execution condition while SCG is configured.

Conclusion
It is proposed to discuss and decide on the following observation and proposals:
Observation 1.	If the reference configuration is per CG configuration, the UE can generate a complete configuration without MCG configuration for subsequent CPC.
Observation 2.	In case of intra-MN handover, MCG configuration can be changed while maintaining subsequent CPC configuration.
Observation 3.	If some SCG SCells can be used commonly for all candidates, many duplicated SCell configurations are needed in each candidate cell.
Observation 4.	Some candidate cells may be frequently de-configured and re-configured in subsequent CPC scenarios due to network load balancing and this cause signalling overhead.
Observation 5.	For MN initiated inter-SN SCG selective activation, if the execution condition for subsequent CPC is generated by candidate SN, MN should re-configure the MCG measConfig whenever SN is changed so that the execution condition generated by new SN can be configured to UE. 
Observation 6.	In the selective SCG activation, SCG would be unnecessary activated whenever SCG is dynamically changed by subsequent CPC.

Proposal 1.	The reference configuration for selective SCG activation is per CG configuration.
Proposal 2.	The network does not include MCG configuration in the reference configuration.
Proposal 3.	The network can include SCG SCell configuration in the reference configuration if at least one candidate cell can use the SCell. 
Proposal 4.	RRC Reconfiguration message is used as the reference configuration for selective SCG activation.
Proposal 5.	Reference configuration is always explicitly signalled . In case the reference configuration is empty, network guarantees that candidate cell configuration is a complete configuration.
Proposal 6.	If the network provides non-empty reference configuration, the UE always applies the cell configuration by applying the delta configuration for the candidate cell based on the reference configuration.
Proposal 7.	If the network indicates an empty reference configuration, the UE applies the configuration for candidate cell as a complete configuration.
Proposal 8.	Candidate cells can be inactivated or activated by configuration update from the network to prevent frequent re-initiation of CPC preparation.
Proposal 9.	The UE evaluates only for activated candidate cells for subsequent CPC but keeps the configurations for inactivated candidate cells if exists.
Proposal 10.	For MN initiated inter-SN SCG selective activation, source MN generates the execution conditions for all subsequent CPC, i.e., candidate SN cannot generate the execution condition for subsequent CPC.
Proposal 11.	For SN initiated inter-SN SCG selective activation, candidate SN can generate the execution conditions for subsequent CPC.
Proposal 12.	For SN initiated inter-SN SCG selective activation, discuss and decide whether to forward the initial execution condition generated by source SN to candidate SNs so that the initial execution condition generated by source SN can be used for non-initial subsequent CPC.
Proposal 13.	For SN initiated inter-SN SCG selective activation, at least measurement ID(s) which is used for subsequent CPC configuration constructed by source SN should be forwarded to candidate SNs during subsequent CPC preparation, so that in the SCG measConfig generated by each candidate SN, the execution condition can be associated with the measurement ID(s) selected by source SN for subsequent CPC configuration. 
Proposal 14.	In the selective SCG activation, UE considers the initial activation/de-activation state of the target SCG to be the same as the last SCG state of the source SCG.
Proposal 15.	In a conditional reconfiguration, i.e. CondReconfigToAddMod, the execution condition for CPA and CPC can be configured together.
Proposal 16.	If the execution condition for CPA and CPC are configured together in a conditional reconfiguration, i.e. CondReconfigToAddMod,
· UE evaluates only the CPA execution condition while SCG is not configured, and
· UE evaluates only the CPC execution condition while SCG is configured.
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