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Introduction
In RAN2#121bis-e meeting, NR-DC with selective activation cell of groups related issues were discussed and the following agreements were achieved [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, in section 2, we continue to discuss basic solutions related to the selective activation of cell groups in NR-DC. The proposals are summarized in Section 3.
Discussion
Term
In RAN2#120 meeting, whether a name is needed for selective activation of cell groups and what name should be used were discussed but no consensus was reached. Some companies focus on what name should be used even one company do not think it is necessary. During the discussion, some names have been proposed such as SAPC (Selective activation of PSCell change), SAP (selective activation of PScell), CSCG (Conditional Selective Cell Group) and subsequent CPA, CPC etc.
In previous RAN2 meeting, the term “CPA/CPC” was used. In our view, using the term “CPA/CPC” in R18 will introduce some troubles, e.g. we need to distinguish whether the configuration is CPA or CPC configuration which depends on whether the UE had been configured with a SCG before sending the conditional reconfiguration. Further, the CPA configuration will change to CPC configuration after CPA execution or legacy SCG addition. Vice versa, CPC configuration may change to CPA when the SCG is released, which is complexity for procedure description. For selective activation of cell groups, it could be simply understood as the network can configure multiple candidate target PSCell(s) configuration with execution conditions to UE for both case of non-DC and DC, and the UE will not release the multiple candidate target PSCell(s) configuration after successful PSCell addition (from non-DC to DC), PSCell change (from DC to DC) or SCG release (from DC to non-DC). So, to facilitate the discussion, we think it is better to use a more general term to cover all scenarios mentioned above which is similar as “LTM” used for “L1/L2-triggered mobility” to distinguish from R16/R17 CPAC.
Observation 1: For selective activation of cell groups, it could be generalized as that, NW provides candidate SCG configuration with execution condition for subsequent SCG application. Using CPC/CPA to describe the procedure will introduce complexity. 
As for what term should be used for selective activation of cell groups, we think the term should reflect at least the following information:
· Conditional, i.e. select a cell group to access based on execution condition
· Selective, i.e. select a cell group to access from multiple cell groups
· Cell group, i.e. select one cell group to access
Considering these terms were proposed by companies in RAN2#120 meeting, SAPC and SAP which use “PSCell” instead of “cell groups” is inaccurate. In addition, using “activation” could cause confusion with R17 SCG activation/deactivation mechanism. For using “subsequent CPA, CPC”, we think this will introduce some troubles as mentioned above. Therefore, we prefer to use conditional selective cell groups (CSCG) as a term which reflects the above three information for selective activation of cell groups for further discussion.
Therefore, it is proposed: 
Proposal 1: Introduce a new term “conditional selective cell groups (CSCG)”.
Release of the CPA/CPC Configuration
In RAN2#121 meeting, whether the candidate SCG configurations for CSCG should be maintained or released after PCell change was discussed and achieved the agreement below.
	In SCG selective activation, the CPC/CPA configurations of the UE should be released after Pcell change, at least for inter MN (by explicit indication from network, FFS other case). 


As agreed above (highlighted in yellow), the UE should release the candidate SCG configurations after PCell change at least for inter MN PCell change. 
· Intra MN case
For intra MN PCell change, considering if PCell change occurs, the coverage of the source PCell and the target PCell will be different, and we can assume the candidate SNs of the stored candidate SCG configurations for CSCG configured via source PCell should be have overlapping coverage with the source PCell, but they may have no overlapping coverage with the new target PCell, i.e. it is not ensured that the candidate PSCells (configured before PCell change) selected by UE after PCell change could be configured with the new target PCell as DC due to no overlapping coverage between the new PCell and the selected candidate SCG. And, the execution conditions of candidate PSCells are configured based on the measConfig configured by source PCell, after PCell change, the execution conditions of candidate PSCells need to be updated as the measConfig may be changed by target PCell. Therefore, we prefer to release the candidate SCG configurations for CSCG when intra MN PCell change occurs.
Proposal 2: The candidate SCG configurations are released after PCell change in intra-MN case.
· Via explicit indication or autonomously
As the agreement highlighted in green, in case of inter MN PCell change, the UE releases the candidate SCG configurations by receiving explicit indication from network. We understand if P2 is agreed, it seems no need to release the candidate SCG configuration by explicit indication from network. The main considerations are, if the explicit indication is conveyed by the handover command, the source MN needs to inform the target MN the candidate SCG configurations which may introduce the interface impact and, furthermore, for intra-SN PSCell change which scenario has been supported in last meeting, the MN cannot get to know whether the SN initiated intra-SN SCG selective activation is configured for the UE, it means the source MN couldn’t inform the target MN the configuration of SN initiated intra-SN SCG selective activation which will cause the UE will not release the candidate SCG configurations as no explicit indication from network. Considering the potential complexity of UE releases the candidate SCG configurations by explicit indication from network, for simplicity, if P2 is agreed, due to it is a mandatory UE behaviour upon PCell change, we prefer UE to release candidate SCG configurations automatically upon PCell change (no matter inter MN PCell change or intra MN PCell change) occurs. If P2 is not agreed, the explicit indication is needed as the UE cannot get to know the PCell change is inter MN PCell change or intra MN PCell change.
Proposal 3: If P2 is agreed, the candidate SCG configurations are released autonomously by UE after PCell change, i.e., no indication from network is needed.
· Other cases
For the FFS (highlighted in blue), besides PCell change, for which case the candidate SCG configurations for SCG selective activation need to be released should be discussed. We understand the following three cases can be considered.
Case 1: RRC re-establishment procedure initiation
Case 2: going to RRC_INACTIVE state
Case 3: going to RRC_IDLE state
For case 1 and case 2, considering that it is with high probability that the target cell for RRC re-establishment and resume is not the previous PCell, as above discussion the candidate SNs may have no overlapping coverage with the target cell, they are not suitable to be as candidate SCG for the new PCell. Furthermore the MN security key will be changed in case 1 and case 2 which causes the SN security key also needs to be updated. If the candidate SCG configuration is kept for case 1 and case 2, inter-node message and RRC message are needed to update the candidate SCG configuration which will lead in complexity and signalling overhead. In addition, for case 2, when UE triggers RRC resume procedure is not predicted by NW, it will bring resource waste if the SCG configuration is kept by the UE, due to the candidate SCG should reserve the resource for the UE. Therefore, it seems to be reasonable to release candidate SCG configurations in case 1 and case 2. For case 3, when UE going to RRC_IDLE state, it is nature to release candidate SCG configurations, which is similar as CPAC configurations are released when UE going to RRC_IDLE.
Proposal 4: The candidate SCG configurations are also released autonomously by UE in the following cases:
· RRC re-establishment 
· state transition to RRC_INACTIVE state
· state transition to RRC_IDLE state
Execution conditions
· Execution conditions update
In [2], it was discussed that for SN initiated inter-SN SCG selective activation, whether the execution conditions for the procedure may be updated by the network upon a PSCell change, but is still FFS. 
	Proposal 6. For SN initiated inter-SN SCG selective activation, it is FFS whether the execution conditions for the procedure may be updated by the network upon a PSCell change, and the network side procedure to update the execution conditions.


Considering that the intention of this objective is to allow the UE perform subsequent CPC/CPA without prior CPC/CPA reconfiguration and re-initialization from the network, execution conditions update after each SCG change should be avoided. It is optional to network to update the execution conditions after SCG change, if needed. 
Proposal 5: Execution conditions update via RRC reconfiguration after each SCG change is not required.
· Execution conditions configuration
In last meeting, how to configure the execution conditions for each candidate SCG for CSCG was discussed based on [2] and the agreements below were achieved. 
	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
The following may be included in the initial RRC reconfiguration message containing the Rel-18 CPC configurations:
<……omit……>
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.   


As agreed above, for MN initiated procedure, execution conditions based on event A4 are supported. It is FFS whether A3/A5 are supported. 
As A4 only takes the quality of the candidate cell into consideration, some concerns are arouse that, from the movement point view, both the quality of the serving cell and the candidate cell should be taken into consideration, otherwise the unnecessary PSCell change may occur, e.g. the serving PSCell is in good condition, but the candidate cell fulfilled the A4 condition, the UE will execute the PSCell change even though the UE could keep work on the serving cell well.
Observation 2: Only A4 event used for MN-initiated inter-SN SCG selective activation may cause unnecessary PSCell change if the signal quality of serving PSCell is still good.
Some proponents proposed to adopt A3/A5 like events for MN-initiated inter-SN SCG selective activation, and for this events, the serving cell refers to the PSCell not the PCell, which can solve the issue of the unnecessary PSCell change caused by A4 event, as A3/A5 events could take both serving cell and candidate cell into consideration. 
However, if A3/A5 like events are used for MN-initiated inter-SN SCG selective activation, if each candidate cell is configured with one execution condition with A3/A5, that means the unified threshold configured for all the candidate SCG, considering that the serving PSCell will be changed after each SCG change, it is not reasonable to use the unified threshold for different serving PSCell, e.g. for event A3 for candidate SCG1, no matter the serving PSCell is PSCell 0 or PSCell2, the same a3-Offset is configured for candidate SCG1; and for event A5, the same a5-Threshold1 is used for serving PSCell, no matter the serving PSCell is PSCell 0 or PSCell2. 
    condEventId                      CHOICE {
        condEventA3                      SEQUENCE {
            a3-Offset                        MeasTriggerQuantityOffset,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
Observation 3: If one execution condition associated with A3/A5 is configured for each candidate SCG, the unified threshold will be used for different serving PSCell which is not reasonable. 
To solve this problem, one candidate solution is to configure the execution condition list of each candidate PSCell based on each candidate cell as serving PSCell, but it will increase configuration complexity and signaling overhead. 


Figure 1
Take figure 1 as example, 3 candidate SCG are configured for UE, considering the serving PSCell change, each candidate SCG should be configured with different execution condition according to the serving PSCell, e.g. take candidate cell 1 as example, condition21 is used when the cell 2 as serving PSCell, condition01 is the condition used when UE is not configured with SCG. From the Figure 1 we can find, if UE is configured with N candidate SCG, N*N execution conditions will be configured for UE for all the candidate cells.
Observation 4: If A3/A5 like event is used for SCG selective activation, for each candidate PSCell an execution condition list may be needed considering each candidate PSCell as serving PSCell, which will increase configuration complexity and signaling overhead.
In addition, if one or multiple new candidate PSCell(s) are considered to be added as candidate SCG configurations, the execution conditions list will need to be updated to add the execution conditions for each configured candidate PSCell considering the new added candidate PSCell(s) as serving PSCell. The update procedure of candidate SCG configurations will be complex and introduce much interface impacts. For example, if 4 candidate SCG are configured for the UE, each candidate SCG should be configured with 4 execution conditions, and if new candidate SCG is added, the NW should reconfigure the UE with new execution condition for each configured candidate SCG (5 execution condition for each candidate SCG).
Observation 5: If A3/A5 like event is used for SCG selective activation, the update procedure of candidate SCG configurations will be complex and introduce much interface impacts.
In RAN2#121 meeting, it has been assumed that a CPA conditional configuration can be used for CPC. If A4 event is used for SCG selective activation, the execution conditions of conditional PSCell addition can be used for subsequent conditional PSCell change as A4 event can be used for both R17 CPA and R17 MN-initiated inter-SN CPC. However, if A3/A5 event is used for SCG selective activation, maybe two execution conditions for one candidate PSCell will be needed, one is for conditional PSCell addition, and another is for subsequent conditional PSCell change.
Observation 6: A3/A5 is not applicable for SCG selective activation when UE is not configured with SCG. Two execution conditions for one candidate PSCell is needed if A3/A5 used as execution condition.
Considering above, maybe one compromise solution can be considered. In addition to the A4 configured for each candidate cell, in order to take the quality of the serving PSCell into consideration, a leave condition (e.g. A2 event like) can be configured for serving PSCell and candidate PSCell. When it configured for candidate PSCell, the UE evaluates it only when this cell is as serving PSCell.  When both the leaving condition for the serving PSCell and execution condition of A4 configured for one candidate cell are fulfilled, the UE could perform PSCell change to the candidate cell. And then continue to evaluate the leaving condition for the new PSCell, and the execution condition of A4of each candidate cell.
With this compromise approach, in case of adding a SCG, the UE can perform PSCell addition only when the execution condition of A4of candidate cell is met. 
Figure 2 below descripts the framework for this solution,


Figure 2
As Figure 2 shows, each candidate cell is configured with one execution condition event A4, and each serving cell is configured with one leaving condition e.g. event A2 like. Each arrow in the figure represents one potential case. E.g when cell 1 as serving cell (highlighted by green), and the UE may perform PSCell change from cell 1 to cell 2 or cell 3 as the arrow with green. Hence the UE should evaluate the leaving condition 1configured for cell1 and the execution condition 2 and execution condition 3 configured for cell2 and cell3, when the leaving condition 1 is fulfilled, it means the quality of the serving PSCell is bad, UE can trigger PSCell change procedure, when one of the execution condition for cell2 and cell3 is fulfilled, UE could trigger PSCell change to the target cell. E.g., cell2. Then the UE will continue to evaluate leaving condition 2 and execution condition1 and execution condition 3.
If no serving PSCell is configured, the UE may perform PSCell addition to cell1/2/3 (arrows with red), so the UE should evaluate the execution condition for cell1/2/3.
With the compromise solution, source MN generates the execution condition for the initial CPAC and subsequent CPAC upon the CPC/CPA configuration, source SN generates the leaving condition for the initial CPC and candidate SN generates the leaving condition for the subsequent CPC upon the CPC/CPA configuration. Each leaving condition or execution condition for each serving PSCell/candidate  PSCell doesn’t need to be updated with the subsequent CPAC or the addition/release of the candidate PSCell.
Proposal 6a: For MN initiated selective SCG activation, in addition to the execution condition of event A4 for each candidate PSCell, a leaving condition (A2 event like) for serving PSCell is configured.
Proposal 6b: UE triggers the PSCell change if both the leaving condition (A2 event like) for the serving PSCell, and the execution condition A4 for one candidate PSCell are fulfilled; UE should trigger PSCell addition if the execution condition A4 for one candidate PSCell is fulfilled.
Proposal 7: For MN initiated selective SCG activation, 
· source MN generates the execution conditionA4 for the initial CPAC and subsequent CPAC 
· source SN generates the leaving condition for the initial CPC and candidate SN generates the leaving condition for the subsequent CPC
Delta configuration
In last meeting, delta configuration related issues were discussed based on [2], and achieved the following agreement.
	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.   


As highlighted yellow above, whether MCG configuration should be included in the reference configuration and candidate cell configuration is still FFS. In R17 CPAC, the conditional configuration includes the target SCG configurations and the MCG configurations associated with the target SCG configurations as considering the radio bearer and sk-count etc. could need to be updated. Similarly, it should also include MCG configurations associated with the target SCG configurations in candidate cell configuration. Based on this, it is reasonable to include the MCG configuration in reference configuration to allow performing delta configuration based on the reference configuration.
Proposal 8: The MCG configurations associated with the target SCG configurations can be included in the candidate cell configuration.
Proposal 9: MCG configurations can be included in the reference configuration.
In addition, for the RRC model for the reference configuration, it is nature to use RRC Reconfiguration to include both MCG configuration and SCG configuration in the reference configuration. 
Therefore, we propose,
Proposal 10: The reference configuration is an RRCReconfiguration mesage.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our observations and proposals are summarized as follows:
Observation 1: For selective activation of cell groups, it could be generalized as that, NW provides candidate SCG configuration with execution condition for subsequent SCG application. Using CPC/CPA to describe the procedure will introduce complexity.
Observation 2: Only A4 event used for MN-initiated inter-SN SCG selective activation may cause unnecessary PSCell change if the signal quality of serving PSCell is still good.
Observation 3: If one execution condition associated with A3/A5 is configured for each candidate SCG, the unified threshold will be used for different serving PSCell which is not reasonable.
Observation 4: If A3/A5 like event is used for SCG selective activation, for each candidate PSCell an execution condition list may be needed considering each candidate PSCell as serving PSCell, which will increase configuration complexity and signaling overhead.
Observation 5: If A3/A5 like event is used for SCG selective activation, the update procedure of candidate SCG configurations will be complex and introduce much interface impacts.
Observation 6: A3/A5 is not applicable for SCG selective activation when UE is not configured with SCG. Two execution conditions for one candidate PSCell is needed if A3/A5 used as execution condition.

Term
Proposal 1: Introduce a new term “conditional selective cell groups (CSCG)”.
Release of the CPA/CPC Configurations
Proposal 2: The candidate SCG configurations are released after PCell change in intra-MN case.
Proposal 3: If P2 is agreed, the candidate SCG configurations are released autonomously by UE after PCell change, i.e., no indication from network is needed.
Proposal 4: The candidate SCG configurations are also released autonomously by UE in the following cases:
· RRC re-establishment 
· state transition to RRC_INACTIVE state
· state transition to RRC_IDLE state
Execution conditions
Proposal 5: Execution conditions update via RRC reconfiguration after each SCG change is not required.
Proposal 6a: For MN initiated selective SCG activation, in addition to the execution condition of event A4 for each candidate PSCell, a leaving condition (A2 event like) for serving PSCell is configured.
Proposal 6b: UE triggers the PSCell change if both the leaving condition (A2 event like) for the serving PSCell, and the execution condition A4 for one candidate PSCell are fulfilled; UE should trigger PSCell addition if the execution condition A4 for one candidate PSCell is fulfilled.
Proposal 7: For MN initiated selective SCG activation, 
· source MN generates the execution conditionA4 for the initial CPAC and subsequent CPAC 
· source SN generates the leaving condition for the initial CPC and candidate SN generates the leaving condition for the subsequent CPC
Delta configuration
Proposal 8: The MCG configurations associated with the target SCG configurations can be included in the candidate cell configuration.
[bookmark: _GoBack]Proposal 9: MCG configurations can be included in the reference configuration.
Proposal 10: The reference configuration is an RRCReconfiguration mesage.
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