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Introduction
At last meeting, RAN2 discussed SCG selective activation and made the following agreements [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. 
[bookmark: _Hlk134120634]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. 
[bookmark: _Hlk134103753]FFS RRC model for the reference configuration.
2. [bookmark: _Hlk134104210]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 discussed some remaining issues on SCG selective activation.
Discussions 
[bookmark: _Toc6764][bookmark: _Toc24792][bookmark: _Toc939]2.1 Reference and candidate cell configuration
At last meeting, RAN2 discussed the candidate cell configuration and reference configuration for SCG selective activation, but left some FFS issues:
	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. 


Currently, the CPA and inter-SN CPC candidate configuration may include both MCG part and SCG part configuration. Considering that inter-SN SCG selective activation is supported, the same RRC model for CPAC candidate PSCell configuration can be reused. Namely, the candidate PSCell configuration can include MCG configuration, i.e. modeled as an MN RRCReconfiguration message containing an SN RRCReconfiguration message.
For CPA and inter-SN CPC candidate PSCells, the candidate configuration may include both MCG part and SCG part.
For inter-SN SCG selective activation, the candidate PSCell configuration can include MCG configuration, i.e. modeled as an MN RRCReconfiguration message containing an SN RRCReconfiguration message.
Accordingly, the reference configuration can also include both MCG configuration and SCG configuration. Anyway it can be up to the NW implementation whether to include MCG configuration into the reference configuration.  
The reference configuration for SCG selective activation may include the reference MCG configuration. It’s up to the NW implementation whether to include the MCG configuration.
Regrading the detailed parameters to be included in the reference configuration, we think it is natural to model it as an RRCReconfiguration message within a container. And it can be up to NW implementation whether to include a full RRC reconfiguration into the container. For example, if only SCG part configuration is provided (e.g. for intra-SN SCG selective activation), the reference configuration can be an SN RRCReconfiguration message with secondaryCellGroup IE. If the reference configuration include both MCG and SCG part configuration (e.g. for inter-SN SCG selective activation), the reference configuration could be an MN RRCReconfigurtaion message with masterCellGroup IE and mrdc-SecondaryCellGroupConfig IE, in which includes SN RRCReconfiguration message.
The reference configuration is modeled as an RRCReconfiguration message within a container.
Besides, for reference configuration for SCG selective activation, RAN2 agreed to aim at following similar design as LTM. And it’s assumed that the reference configuration may be empty, as LTM. Thus, for simplicity, the reference configuration is always configured for SCG selective activation, but can be empty.
RAN2 confirms that the reference configuration is always configured for SCG selective activation, but can be empty.
As to the reference configuration generation, for inter-SN SCG selective activation, we think it’s the MN to determine whether to provide a separate reference configuration (i.e. whether the reference configuration is empty) and how to generate the reference configuration. For the reference MCG configuration, it’s natural to let the MN generate such MCG part configuration. Regarding the reference SCG configuration, we think the MN can flexibility determine which SN to generate, e.g. source SN, or any one of candidate SNs. For example, if there is a source SN at the initial preparation phase, the MN can initiate the SN modification request procedure to the source SN to request the source SN to generate the reference SCG configuration. And then the MN transfers the received reference SCG configuration to each candidate SN for candidate PSCell configuration generation. However, it’s also possible that the MN decides not to provide the separate reference SCG configuration to the UE in the initial preparation phase or there is no source SN (i.e. for CPA). Namely, the initial candidate SCG configurations can be the full configuration (e.g. for CPA candidates). But in the subsequent candidate PSCell adjustment (e.g. when to add more candidate PSCells), the MN can flexibly decide which SN to generate the reference SCG configuration and send the request to the corresponding SN for the reference configuration. 
For inter-SN SCG selective activation, the MN determines how to generate/provide a reference configuration to the UE, e.g. whether the reference configuration is empty, which SN to generate the reference SCG configuration, etc. 
For intra-SN SCG selective activation, it’s natural to let the source SN decide how to generate the reference configuration.
For intra-SN SCG selective activation, the source SN determines how to generate/provide a reference configuration to the UE, e.g. whether the reference configuration is empty.
2.2 Execution condition
At last meeting, RAN2 achieved some agreements on how to generate the execution conditions for the initial CPAC, but no consensus was reached for the subsequent CPC execution conditions. The agreements are shown as below:
	·  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

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.   


Currently, the MN initiated inter-SN CPC is used for load balancing. Namely, the execution condition is based on event A4 and MCG MeasConfig. However, SCG selective activation is targeted to support subsequent PSCell change without RRCReconfiguration, e.g. for frequent SCG changes when operating FR2. The subsequent conditional PSCell mobility triggered by the UE is mainly due to the coverage problem, instead of load balance. 
Rel-17 MN initiated inter-SN CPC is usually for load balance. However, Rel-18 SCG selective activation is targeted for subsequent conditional PSCell change triggered by the UE, which is mainly due to the coverage problem, instead of load balance. 
Thus, we think the MN initiated inter-SN SCG Selective Activation just means the preparation procedure is initiated by the MN. The MN can generate the execution conditions for the initial CPAC, i.e. for the candidate PSCells suggested by the MN, while the candidate SN (including the source SN if it’s configured as a candidate SN as well) can generate the execution conditions for the candidate PSCells selected by the candidate SN, based on the candidate SCG MeasConfig. 
For SN initiated inter-SN SCG Selective Activation, since the execution conditions for initial CPC are generated by the source SN, based on source SCG MeasConfig, the initial execution conditions may become invalid after CPC execution, e.g. the target MeasConfig is changed due to the PSCell change. Thus, it’s natural to let the candidate SN generate or modify the execution conditions for the subsequent CPC. Considering that the execution condition update after PSCell change needs additional RRC signaling, it’s preferred to also generate the execution conditions (based on the candidate SCG MeasConfig) for subsequent CPC during the initial CPC preparation phase. Thus, a unified solution for the subsequent CPC execution condition generation can be applicable to both MN and SN initiated inter-SN SCG selective activation. 
In case that the candidate SN generates the execution condition for subsequent CPC, based on the candidate SCG MeasConfig, a unified solution can be applicable to both MN and SN initiated case.
For MN/SN initiated inter-SN SCG selective activation, the candidate SN generates the execution conditions (based on the candidate SCG MeasConfig) for the subsequent CPC, i.e. used when UE’s current serving PSCell belongs to the candidate SN.  
Besides, some companies proposed to consider A3/A5 events for MN initiated SCG selective activation, where the candidate target PSCell is compared with the current serving PSCell. However, considering that we have supported SN initiated SCG selective activation, where the execution conditions are generated by the SN (based on A3/A5 events), it seems redundant to introduce A3/A5 events for MN initiated case. 
Currently, SN initiated SCG selective activation has supported to provide execution conditions based on events A3/A5. So it seems redundant to introduce A3/A5 events for MN initiated case. 
Besides, from the NW perspective, the MN is not required to manage the neighbour cells for PSCell, thus it would be difficult for the MN to generate the suitable A3/A5 thresholds for the subsequent CPC since the MN may not know such neighbour cells. So we proposed to only support A4 events (based on MCG MeasConfig) for the execution conditions generated by the MN.
For the execution conditions generated by the MN (i.e. MN initiated case), NOT to support A3/A5 events based on MCG MeasConfig.
2.3 SCG selective activation configuration
RAN2 agreed that “The UE will keep R18 CPC configurations after CPC execution. It should be possible to release a CPC candidate explicitly by RRC reconfiguration procedure.” Namely, the UE maintains the stored SCG selective activation configurations by default after a CPC execution. Besides, we has agreed that the CPA configuration can be reused for the subsequent CPC. Thus, the UE shall also keep CPA configurations after CPA execution. We think the same principle can also be reused for the normal PSCell addition/change. Thus, it seems no need to include an explicit indication in the initial RRC indicate reconfiguration containing SCG selective activation configuration. Anyway, the NW can release the undesired candidate PSCells by ToReleaseList in RRCReconfiguration message at any time, if needed.
The NW can release the candidate PSCells by ToReleaseList in RRCReconfiguration message at any time, if needed.
Besides, with the UE’s movement, when UE moves to one specific candidate PSCells/SCGs, some other candidate PSCells/SCGs may become not suitable as candidates for the subsequent CPC. For example, there are 7 candidate SCGs pre-configured by the NW for SCG selective activation. When the UE moves to SCG_3, the SCG_2, SCG_4, SCG_5 could be the candidate SCGs for the next CPC. But the SCG_1, SCG_6, SCG_7 are not available for the next CG change. Thus, the NW can indicate for each candidate SCG, which candidate SCGs are available for the subsequent CPC.  


Fig. 1 Candidate SCGs for SCG selective activation
Regarding how to handle the candidate PSCells which are not suitable for the subsequent CPC, there are two options that can be considered:
· Option 1: for each candidate PSCell, the NW indicates a set of candidate PSCells to be maintained or released, i.e. used when the candidate PSCell becomes the current serving PSCell
· Option 2: for each candidate PSCell, the NW indicates a set of candidate PSCells to be evaluated for the next CPC, i.e. used when the candidate PSCell becomes the current serving PSCell
In option 1, the UE shall release some candidate PSCell configurations every time completion of a PSCell addition or change. For example, when the UE switches to SCG_3, the candidate configurations for SCG_1, 6 and 7 could be released. However, if the UE moves from SCG_3 to SCG_2, then the SCG_1 could be a candidate again. The NW may need to re-configure the SCG_1 into the candidate SCGs if it’s released in the previous SCG change, which shall require additional inter-node signaling interaction and RRC reconfiguration signaling to adjust the candidate SCGs. 
With the UE’s movement, some of the initial candidate PSCells may become unavailable for the next CPC when the UE moves to a specific candidate PSCell. But such unavailable candidates may become available again in the subsequent PSCell change. 
In option 2, the UE can keep all candidate PSCell configurations after completion of a SCG addition or change, but just suspends the evaluation on execution conditions for some unavailable candidate SCGs, e.g. based on the NW configuration. For the subsequent SCG change, the evaluation on such suspended candidate SCGs could be resumed if the candidate SCGs become available again. Thus, we prefer option 2, to avoid the unnecessary evaluation on the unavailable candidates, as well as unnecessary release and add for candidate PSCell configurations due to the UE’s movement.
[bookmark: _GoBack]In SCG selective activation configuration, for each candidate PSCell, the NW can indicate a subset of candidate PSCells to be evaluated for the next CPC, i.e. used when that candidate PSCell becomes the current serving PSCell.
The overall procedure for MN initiated SCG selective activation and SN initiated SCG selective activation is provided in the Annex for information.
Conclusion and Proposals
In this contribution, we discussed remaining issues on SCG selective activation with the following observations and proposals:
Observation 1: For CPA and inter-SN CPC candidate PSCells, the candidate configuration may include both MCG part and SCG part.
Observation 2: Rel-17 MN initiated inter-SN CPC is usually for load balance. However, Rel-18 SCG selective activation is targeted for subsequent conditional PSCell change triggered by the UE, which is mainly due to the coverage problem, instead of load balance.
Observation 3: In case that the candidate SN generates the execution condition for subsequent CPC, based on the candidate SCG MeasConfig, a unified solution can be applicable to both MN and SN initiated case.
Observation 4: Currently, SN initiated SCG selective activation has supported to provide execution conditions based on events A3/A5. So it seems redundant to introduce A3/A5 events for MN initiated case.
Observation 5: The NW can release the candidate PSCells by ToReleaseList in RRCReconfiguration message at any time, if needed.
Observation 6: With the UE’s movement, some of the initial candidate PSCells may become unavailable for the next CPC when the UE moves to a specific candidate PSCell. But such unavailable candidates may become available again in the subsequent PSCell change.

Reference and candidate cell configuration
Proposal 1: For inter-SN SCG selective activation, the candidate PSCell configuration can include MCG configuration, i.e. modeled as an MN RRCReconfiguration message containing an SN RRCReconfiguration message.
Proposal 2: The reference configuration for SCG selective activation may include the reference MCG configuration. It’s up to the NW implementation whether to include the MCG configuration.
Proposal 3: The reference configuration is modeled as an RRCReconfiguration message within a container.
Proposal 4: RAN2 confirms that the reference configuration is always configured for SCG selective activation, but can be empty.
Proposal 5: For inter-SN SCG selective activation, the MN determines how to generate/provide a reference configuration to the UE, e.g. whether the reference configuration is empty, which SN to generate the reference SCG configuration, etc.
Proposal 6: For intra-SN SCG selective activation, the source SN determines how to generate/provide a reference configuration to the UE, e.g. whether the reference configuration is empty.
Execution condition
Proposal 7: For MN/SN initiated inter-SN SCG selective activation, the candidate SN generates the execution conditions (based on the candidate SCG MeasConfig) for the subsequent CPC, i.e. used when UE’s current serving PSCell belongs to the candidate SN.
Proposal 8: For the execution conditions generated by the MN (i.e. MN initiated case), NOT to support A3/A5 events based on MCG MeasConfig.
SCG selective activation configuration
Proposal 9: In SCG selective activation configuration, for each candidate PSCell, the NW can indicate a subset of candidate PSCells to be evaluated for the next CPC, i.e. used when that candidate PSCell becomes the current serving PSCell.
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Annex
MN initiated inter-SN SCG selective activation
Taking MN initiate SCG selective activation as an example, the flow chart is shown as follows:


Fig.2 MN initiated inter-SN SCG selective activation
Step 1. The MN initiates the SCG selective activation procedure by sending SN Addition Request message to the candidate SN. The message may include an indication for SCG selective activation, a reference SCG configuration, measurement results related on the candidate SN, etc.
Step 2. From the measurement results indicated by the MN, the candidate SN decides the list of PSCell(s) to prepare (i.e. initial prepared candidate PSCells), and provide the candidate SCG configuration for each prepared candidate PSCell (e.g. based on the reference SCG configuration). For each initial prepared candidate PSCell, the candidate SN suggests the subsequent candidate SNs or/and subsequent candidate PSCells for that prepared candidate PSCell, i.e. used when that PSCell becomes the serving PSCell. The candidate SN may also provide the execution conditions for each subsequent candidate PSCells for the subsequent CPC. The execution condition is based on the candidate SCG measurement configuration for the prepared candidate PSCell. The candidate SN sends a SN Addition Request Acknowledge message to the MN. The message includes a list of prepared candidate PSCell. For each prepared candidate PSCell, it includes the candidate SCG configuration, and may also include a set of subsequent candidate PSCells, as well as the execution conditions.
Step 3/4. For each prepared candidate PSCell, if it has subsequent candidate PSCells, the MN generates the association between the prepared candidate PSCell configuration and the execution condition for the subsequent candidate PSCell. If there is a subsequent candidate PSCell whose candidate PSCell configuration or/and the execution condition are not prepared, the MN may inform the candidate SN. For example, for each prepared candidate PSCell, the MN may inform the candidate SN which subsequent candidate PSCells have been prepared (i.e. the cell whose candidate configuration and the associated execution condition have been prepared) via SN Modification Request procedure. The MN sends SN Modification Request message to the candidate SN to inform a set of prepared subsequent candidate PSCells for each prepared candidate PSCells belonging to this candidate SN. The candidate SN responses the SN Modification Request Acknowledge message.
Step 5. The MN sends to the UE an RRCReconfiguration message including the SCG selective activation configuration. The SCG selective activation configuration can include the reference configuration, a list of prepared candidate PSCell. For each prepared candidate PSCell configuration, it can include the candidate PSCell configuration index or cell ID (e.g. PCI+frequency), the candidate PSCell configuration, the execution condition, and may also include a set of subsequent candidate PSCells to be evaluated for the next CPC, as well as the execution conditions. The detailed signalling structure can be discussed later.
Step 6. The UE responses the RRCReconfigurationComplete message to the MN.
Step 7. The MN informs the source SN that the SCG selective activation procedure is configured/prepared, via Xn/X2 message, e.g. a Xn-U Address indication message. If applicable, the source SN starts early data forwarding. 
Step 8. The UE starts evaluate the execution conditions. If the execution condition for one candidate PSCell is met, the UE performs CPAC execution to the target PSCell, e.g. including to apply the candidate cell configuration of that PSCell, and perform random access to that PSCell.
Step 9. The UE sends RRCReconfigurationComplete message to the MN. The message may include the information enabling the MN to identify the SN of the selected candidate PSCell.
Step 10. The MN informs the target SN, e.g. via SN Reconfiguration Complete message (the detailed message is up to RAN3).
Step 11. The MN informs the CPC execution to the source SN or/and other candidate SN(s) via a Xn/X2 message (the detailed message is up to RAN3). When receiving the message, the source SN stops providing user data to the UE, or/and trigger late date forwarding procedure, if applicable. If the source PSCell was configured as a candidate PSCell (e.g. for subsequent CPC), the MN indicates the source SN that the UE context in SN is kept, e.g. via an indication for UE context keep. If the indication is included, the SN keeps the UE context. 
Step 12.The UE synchronizes to the selected target PSCell, i.e. performing random access.
Step 13a~c. The UE maintains candidate PSCell configurations and performs evaluation of execution conditions on the maintained candidate PSCells or candidate PSCells that are indicated to perform execution condition evaluation for the next CPC (if indicated by the NW). If the execution condition for one candidate PSCell is met, the UE performs subsequent CPC execution to the selected target PSCell.
SN initiated inter-SN SCG selective activation
For SN initiated inter-SN SCG selective activation, the overall procedure is similar to the MN initiated case, but the procedure is initiated by the source SN. An example of flow chart is shown as follows:


Fig.3 SN initiated inter-SN SCG selective activation
Step 1: The source SN initiates the SCG selective activation procedure by sending an SN change required message to the MN. The message may include an indication for SCG selective activation, a reference SCG configuration, measurement results related on the candidate SN, etc.
Step 2~7 of Fig.3 are similar to Step 1~6 in Fig 2.
Step 8: The MN sends a SN Change Confirm message to the source SN, to indicate to the source SN that the SCG selective activation procedure is configured/prepared.
Step 9~14c of Fig. 3 are similar to Step 8~13c in Fig. 2.
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