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Introduction
In RAN2#120 meeting, NR-DC with selective activation cell of groups related issues were discussed and the following agreements were achieved [1].
	Delta configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately  


In this contribution, in section 2, we continue to discuss scenarios and basic solutions related to the selective activation of cell groups in NR-DC. The proposals are summarized in Section 3.
Discussion
Term
In last 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) or PSCell change (from DC to DC). So, to facilitate the discussion, we think it is better to use a more general term 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 last 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: For selective activation of cell groups, the term “conditional selective cell groups (CSCG)” is used for further discussion.
Scenarios
MN-initiated CSCG/ SN-initiated CSCG
Due to the CSCG is discussed with the CPAC as baseline, currently three types of CPAC are supported, i.e. MN-initiated inter-SN CPC/CPA, SN-initiated inter-SN CPC, intra-SN CPC. Therefore, for CSCG, we need to discuss which CSCG type, i.e. MN-initiated CSCG or SN-initiated or both should be considered in R18.
According to the WID, 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. From this point view, the scenario is applicable for MN kept with SCG change. Taking this scenario into consideration, the CSCG configuration kept by UE should correspond to the same MN. It is obvious that the candidate SNs of the stored CSCG configuration should be the neighbor cells that have overlapping coverage with the MN. Distinctly, it is MN instead of SN who is the suitable node to make the decision to choose the candidate SNs. Due to that the MN have the neighbouring cells information of MN based measurement report according to the MN measConfig or deployment, but the SN only have the neighbouring cells information of SN. It is not ensured that the candidate cells selected by source SN can be under the coverage of MN i.e. could be configured with the MN as DC.


Figure 1 MN-initiated CSCG and SN- initiated CSCG
In the figure above, candidate SN1 ~ SN4 and source SN are the candidate SN/PSCell which are selected by MN based on MN RRM measurement results. Candidate SN5~SN7 are the candidate SN/PSCell which are selected by SN based on SN RRM measurement results. Assuming the UE is configured with candidate SN 5~7, if the UE performs SCG change from source SN to candidate SN 6, it is obvious that the SN6 is out of the coverage of MN which is not applicable for the second cell group selective for the source MN. Therefore, the candidate PSCells selected by source SN become useless as before or after UE perform SCG change to the SN5~7, UE may trigger the MN change procedure. 
Observation 2: It is more suitable for MN to decide the candidate SNs for the subsequent SCG changes since SN does not have the information of the neighbour cells which may have the overlapping coverage with MN.
Besides, taking the execution condition update into consideration, for MN-initiated CSCG, candidate PSCell and execution conditions are selected and generated by MN based on MN configured measConfig. The execution conditions of candidate PSCell is still applicable in subsequent SCG change without the need to update the MN measConfig or the execution condition. 
However, for SN-initiated CSCG, candidate PSCell and execution conditions are generated by SN based on initiated SN configured measConfig. After the first PSCell change, the configured execution conditions of candidate PSCell will not be valid anymore, as the measurement configuration in the new serving PSCell is different from that in old one. So the candidate PSCell execution conditions need to be updated after each SCG change. The update of execution condition after each SCG change eliminates the benefit of supporting selective activation of SCGs (i.e. to allow subsequent cell group change after changing CG without reconfiguration). 
Observation 3: SN-initiated CSCG will introduce complexity as it requires execution condition update after each PSCell change.
If we do not expect to update the execution conditions after each SCG change, one candidate solution is that multiple execution conditions for different serving PSCell (each candidate PSCell) pre-configured for UE, however this option will introduce configuration complexity and interface signalling overhead, if one new candidate SCG is added, the execution condition for other candidate PSCell based on this new PSCell as serving cell is also needed to be added.
Observation 4: SN-initiated CSCG will introduce more configuration complexity and interface signalling overhead if multiple execution conditions based on each candidate PSCell as serving cell is accepted.
Based on the above analysis, for the objective of selective activation of cell groups, MN-initiated CSCG should be taken into consideration with high priority. For SN-initiated CSCG, it could be considered after the discussion of MN-initiated CSCG (if time allowed).
Proposal 2: For selective activation of cell groups, support MN-initiated conditional PSCell addition/change with high priority.
CSCG in DC and non-DC scenarios
In RAN2#119bis-e meeting, RAN2 confirms that “CPA” selective activation of cell groups will be supported for this WI objective. For “CPA” selective activation of cell groups, companies have different understandings; mainly focus on the following:
· After CPA execution, CPA configuration can be used for subsequent CPC
· After CPA execution, CPA configuration can be used for subsequent CPA
Similarly, in RAN2#119-e meeting, RAN2 agreed that the selective activation of cell groups should correspond to support of subsequent conditional changes (CPC) after a cell group change (normal or conditional). However, whether the CPC configuration can be used for subsequent CPA after SCG release also needs to be considered.
Based on the discussion in section 2.1, CSCG could be simply understood as the network can configure multiple candidate target PSCell(s) configuration with execution conditions to UE in both DC and non-DC scenarios, 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). The UE performs CSCG no matter whether the UE has connected a SCG. For example, the network configures CSCG configuration to UE in non-DC scenario, the UE evaluates the execution condition is met and accesses one SCG, the UE will not release the CSCG configuration and continue the evaluation for subsequent PSCell change, or the network configures CSCG configuration to UE in DC scenario, when the SCG is released, the UE will not release the CSCG configuration and continue the evaluation for subsequent PSCell addition. Therefore, CSCG can be configured and performed no matter whether the UE is in DC or non-DC scenario.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: The configured candidate SCG configuration can be applied without update after the UE performs SCG addition/modification/release. 
CSCG at PCell change
When a UE is configured with CSCG, if the UE executes PCell change, whether the candidate SCG configurations for CSCG should be maintained or released? If PCell change occurs, the candidate SNs of the stored candidate SCG configurations for CSCG could have no overlapping coverage with the new target PCell, i.e. it is not ensured that the candidate PSCells selected by UE after PCell change could be configured with the new target PCell as DC. Furthermore, the execution conditions of candidate PSCells are configured based on the source measConfig, after PCell change, the execution conditions of candidate PSCells need to be updated as the measConfig has changed. Considering above, we prefer to release the candidate SCG configurations for CSCG if PCell change occurs.
Proposal 4: The candidate SCG configurations are released if PCell change occurs.
Trigger of the subsequent cell group change
During the WID discussion of RAN meeting, it seems that companies have different understanding on how to trigger the subsequent cell group change. Some companies think it is triggered by UE, based on pre-configured CPAC execution conditions (i.e. UE triggered solution), Some other companies think that the SCG change is performed based on NW command (i.e. NW triggered solution), i.e. the network configures the candidate cell groups configuration to UE in advance, the network makes the decision of SCG change and sends the SCG change command to inform the UE to perform the SCG change procedure. 
In RAN2#119e meeting, it was agreed that supporting of subsequent conditional changes (CPC) after a cell group change (normal or conditional). It seems to imply that UE triggered solution is supported, i.e. SCG change is triggered by UE based on execution condition(s) evaluation. In addition, in RAN2#119bis-e meeting, it also was agreed the following which also implies the UE performs the execution of CSCG when the execution condition of a CSCG candidate cell is met. However, it is necessary to confirm that we should focus on the UE triggered solution.
	Baseline procedure to support subsequent secondary cell group change (FFS if UE keeps all configurations or if those are indicated by the network, FFS support of nested configs):
a.    Step 1: when the execution condition of a CPC candidate PScell is met, a UE performs the execution of CPC towards this candidate PScell. 
b.    Step 2: After finishing the PSCell addition or change, the UE doesn’t release conditional configuration of other candidate PSCells for subsequent CPC, the UE continues evaluating the execution conditions of other candidate PScells. 
c.    Step 3: When the execution condition of a candidate PScell is met, the UE performs the execution of CPC towards this candidate PSCell.


Proposal 5: Focus on UE triggered solution (i.e. selective activation of cell groups is triggered when the execution condition(s) of at least one candidate PSCell is fulfilled) in R18.
Security
In last meeting, RAN2 discussed and sent an LS to SA3 to ask whether the same sk-counter/ S-KgNB could be used when UE accesses a previous SN. However, during RAN2 discussion, another issue is proposed by companies which could also need to check with SA3. In current 33.501 spec, it is descripted as follow:
	The MN shall set the SN Counter to ‘0’ when a new AS root key, KNG-RAN, in the associated 5G AS security context is established. The MN shall set the SN Counter to ‘1’ after the first calculated KSN, and monotonically increment it for each additional calculated KSN. The SN Counter value '0' is used to calculate the first KSN.


According to the yellow highlighted above, it seems the sk-counter should be in ascending order in current security mechanism. So whether the principle should also be applied into CSCG, i.e. the sk-counter applied in sequence should be in ascending order, needs to check with SA3. 
It has impact on the solution for provide the sk-counter for CSCG. For example, if multiple sk-counter are configured to UE for each candidate cell or each candidate SN, the ascending order of sk-counter which are used will not be guaranteed, as the order of accessing SCG is unpredictable.
Proposal 6: Send LS to SA3 to check whether the sk-counter applied in sequence should be in ascending order.
 Configuration
Delta configuration 
In last meeting, delta configuration related issue was discussed and concluded that a UE stores the reference configuration as a separate configuration and the reference configuration is managed separately.
	Delta configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately  


However, how to configure the reference configuration has not decided yet. Obviously, the reference configuration should be determined and configured by the network. One solution is that the network can configure the reference configuration independent of the candidate SCG configurations, all the candidate SCG configurations are configured based on the reference configuration following the delta configuration principle. Alternatively, the network takes one of the candidate SCG configurations as reference configuration, other candidate SCG configurations will be configured based on the reference candidate configuration, for example, take the first candidate SCG configuration in the candidate SCG configuration list as reference configuration and indicate it to UE for getting the full configuration of each candidate SCG. The two options are listed below.
· Option1: Network configures a separate reference configuration;
· Option2: Network takes one of the candidate SCG configurations or current SCG configuration as reference configuration and indicates it to UE.
For option 1, it needs extra signalling to send the reference configuration to UE, the UE always needs to keep the reference configuration during the procedure of selective activation of SCG, which will introduce extra signalling overhead and UE storage. But it is independent from the candidate configuration; any candidate SCG configuration update will not impact other candidate SCG configuration. For option2, it could save the signalling overhead, due to the reference configuration is also one of the candidate configurations or current SCG configuration. But if NW updates the candidate configuration which is specified as reference configuration, other candidate configuration may need to be updated consequently, which will cause some unnecessary configuration updates. And if current SCG configuration is indicated as reference configuration, NW updates the candidate configuration after PSCell change will cause the candidate configuration is based on different reference configuration as current SCG configuration has changed. Based on overall consideration, we prefer Option 1.  
Proposal 7: Network configures a separate reference configuration to UE.
If the network decides to initiate CSCG, the network can send reference configuration and CSCG configuration to UE in same or different signalling; the CSCG configuration is configured based on the reference configuration with specific delta configuration principle. When UE evaluates execution condition is met and accesses one candidate PSCell, the UE applies the candidate PSCell configuration based on the specific principle. RAN2 should discuss the specific delta configuration principle, one possible principle can be adopted is as apply the candidate configuration for parameters not already configured as part of the configured candidate configuration in CSCG configuration in accordance with the reference configuration. 
Proposal 8: When UE applies the candidate configuration, for parameters not already configured as part of the candidate SCG configuration, the reference configuration is used.
Initial source PSCell for subsequent SCG change 
In legacy CPC, all configured PSCell configurations and the source PSCell configuration will be removed after successful CPC execution. For CSCG, one issue is whether the initial source cell can be used for the subsequent SCG change. Simply using the source PSCell for subsequent SCG change may be not workable. The reason is that the source PSCell may be added by a normal PSCell addition/change, so there is no execution condition configured for the source cell. Besides, the source cell configuration is not the delta configuration based on the reference configuration. Therefore, directly use the initial source PSCell for subsequent SCG change may introduce some un-unified handling for the initial SN and the candidate SCG configuration, if network do not configure source cell as a candidate PSCell in candidate SCG configuration. 
Considering above, we propose that it is up to network on whether to use the initial source SCG for subsequent SCG change. If the network wants to use the source SCG for subsequent SCG change, the network should configure it as one of the candidate SCG configurations. And the UE only keeps the candidate SCG configuration. 
Proposal 9: UE should release the initial source SCG configuration upon perform selective activation of cell groups. And if the NW wants to use it for subsequent SCG change, the NW should configure the initial source SCG as one of the candidate SCG configurations. 
Keep/Release the candidate SCG configurations
In RAN2#119bis-e meeting, whether UE keeps all candidate SCG configurations or if those are indicated by the network was discussed but is still FFS now. 
	Baseline procedure to support subsequent secondary cell group change (FFS if UE keeps all configurations or if those are indicated by the network, FFS support of nested configs):
a.	Step 1: when the execution condition of a CPC candidate PScell is met, a UE performs the execution of CPC towards this candidate PScell. 
b.	Step 2: After finishing the PSCell addition or change, the UE doesn’t release conditional configuration of other candidate PSCells for subsequent CPC, the UE continues evaluating the execution conditions of other candidate PScells. 
c.	Step 3: When the execution condition of a candidate PScell is met, the UE performs the execution of CPC towards this candidate PSCell.


We understand it should depend on network to judge whether one candidate SCG configuration should be kept or released based on the RRM measurement results or based on some actual deployment situations. This gives the network more flexibility; network can dynamically indicate UE to keep/release the candidate SCG configuration in different cases. And when there is a need to update the candidate SCG configuration (e.g. network detects that some SCGs have good or poor radio link quality based on RRM measurement), the network can re-configure the candidate SCG configuration by adding/modifying/releasing some candidate SCGs. Furthermore, the network can release all candidate SCG configuration based on some actual conditions and considerations. 
From the perspective of UE, the UE will keep/add/modify/release the candidate SCG configuration based on the network configuration/indication, if no network indication is received by UE, UE will keep all stored candidate SCG configurations for CSCG after each SCG change.
Proposal 10: Whether UE keeps/releases any of the configured candidate SCG configurations for subsequent SCG change is based on indication from network.
Execution conditions
As discussed above, we support MN-initiated CSCG with high priority, currently, for MN initiated CPA/CPC, only event A4 is 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 5: Existing A4 event used for MN-initiated CSCG will cause frequent and unnecessary PSCell change if the signal quality of serving PSCell is still good.
In addition, some proponents proposed to adopt  A3/A5 like events for MN-initiated CSCG, and for this events, the serving cell refers to the PSCell not the PCell, which can solve the issue of frequent and unnecessary PSCell change caused by A4 event as A3/A5 events take both serving cell and candidate cell into consideration. However, if A3/A5 like events are used, 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, 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.
Observation 6: If A3/A5 like event is used for MN-initiated CSCG, besides the modification is needed to specify the serving cell should refer to the PSCell, for each candidate PSCell an execution condition list may need considering each candidate cell as serving PSCell, which will increase configuration complexity and signaling overhead.
Considering that, we propose one compromise solution to avoid complexity and signalling overhead and take both the quality of the serving PSCell and candidate PSCell into consideration. In order to take the quality of the serving PSCell into consideration, a leave condition can be configured for this cell, it could be applied when this cell is as serving PSCell, and in order to take the quality of the candidate PSCell into consideration, a access condition can be configured for this cell, it could be applied when the cell is as candidate cell. For this way, only 2 separate conditions are needed for each candidate cell, it is easy with lower signalling overhead. In case of adding a SCG, the UE can perform PSCell addition only when the access condition of candidate cell is met, in case of changing a SCG, the UE will perform PSCell change when both the leave condition of serving cell and the access condition of candidate cell are met. With this compromise approach, it could partially solve the issues are proposed in Observation 5 and Observation 6.
Considering above, we propose:
Proposal 11: One leaving condition for serving PSCell and one accessing condition for candidate PSCell should be configured as the execution condition.
Signaling structure design for CSCG
Considering of signalling structure design for CSCG, there are the following two options:
Option 1: Configurations of all candidate SCGs are in parallel in RRC message (similar as legacy CPC configuration signalling structure)
Option 2: Candidate SCG configurations included in the candidate SCG configuration (i.e. similar as CPC configuration in CPC configuration)
For option 1, it requires less spec effort and it may be sufficient for the targeted scenarios. Therefore, we propose to take option 1 as the baseline signalling structure for CSCG.
Proposal 12: RAN2 to take option 1 (i.e. configurations of all candidate SCGs are in parallel in RRC message) as the baseline signalling structure for selective activation of cell groups.
For option 2, it may be useful in some specific case (e.g. some PSCells can only be the candidate for next SCG change when UE camp on a specific PSCell). However, the use scenario of option 2 is limited and the applied candidate configuration cannot be reused. So we propose signalling structure option 2 is low priority for CSCG.
Proposal 13: Signalling structure option 2 (i.e. candidate SCG configurations included in the candidate SCG configuration) is low priority for selective activation of cell groups.
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 main conclusions are summarized as follows:
Term
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. 
Proposal 1: For selective activation of cell groups, the term “conditional selective cell groups (CSCG)” is used for further discussion.
MN-initiated CSCG/ SN-initiated CSCG
Observation 2: It is more suitable for MN to decide the candidate SNs for the subsequent SCG changes since SN does not have the information of the neighbour cells which may have the overlapping coverage with MN.
Observation 3: SN-initiated CSCG will introduce complexity as it requires execution condition update after each PSCell change.
Observation 4: SN-initiated CSCG will introduce more configuration complexity and interface signalling overhead if multiple execution conditions based on each candidate PSCell as serving cell is accepted.
Proposal 2: For selective activation of cell groups, support MN-initiated conditional PSCell addition/change with high priority.
CSCG in DC and non-DC scenarios
Proposal 3: The configured candidate SCG configuration can be applied without update after the UE performs SCG addition/modification/release. 
CSCG at a PCell handover
Proposal 4: The candidate SCG configurations are released if PCell change occurs.
Trigger of the subsequent cell group change
Proposal 5: Focus on UE triggered solution (i.e. selective activation of cell groups is triggered when the execution condition(s) of at least one candidate PSCell is fulfilled) in R18.
Security
Proposal 6: Send LS to SA3 to check whether the sk-counter applied in sequence should be in ascending order.
Delta configuration
Proposal 7: Network configures a separate reference configuration to UE.
Proposal 8: When UE applies the candidate configuration, for parameters not already configured as part of the candidate SCG configuration, the reference configuration is used.
[bookmark: _GoBack]Initial source PSCell for subsequent SCG change
Proposal 9: UE should release the initial source SCG configuration upon perform selective activation of cell groups. And if the NW wants to use it for subsequent SCG change, the NW should configure the initial source SCG as one of the candidate SCG configurations.
Keep/Release the candidate SCG configurations
Proposal 10: Whether UE keeps/releases any of the configured candidate SCG configurations for subsequent SCG change is based on indication from network.
Execution conditions
Observation 5: Existing A4 event used for MN-initiated CSCG will cause frequent and unnecessary PSCell change if the signal quality of serving PSCell is still good.
Observation 6: If A3/A5 like event is used for MN-initiated CSCG, besides the modification is needed to specify the serving cell should refer to the PSCell, for each candidate PSCell an execution condition list may need considering each candidate cell as serving PSCell, which will increase configuration complexity and signaling overhead.
Proposal 11: One leaving condition for serving PSCell and one accessing condition for candidate PSCell should be configured as the execution condition.
Signaling structure design for CSCG
Proposal 12: RAN2 to take option 1 (i.e. configurations of all candidate SCGs are in parallel in RRC message) as the baseline signalling structure for selective activation of cell groups.
Proposal 13: Signalling structure option 2 (i.e. candidate SCG configurations included in the candidate SCG configuration) is low priority for selective activation of cell groups.
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