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Introduction
In RAN2#119e meeting, NR-DC with selective activation cell of groups related issues were discussed and the following agreements were achieved [1].
	The selective activation of cell groups should correspond to support of subsequent conditional changes (CPC) after a cell group change (normal or conditional). CPA FFS. 
Initial focus on SCG
There is interest to support delta configuration, to reduce the signalling overhead (FFS if some other objective should be achieved)
FFS how many subsequent conditional changes are targeted (and what is the impact of such assumption). 
FFS whether there is a security issue: e.g. to determine vertical or horizontal key derivation, e.g. security parameters re-used as part of subsequent CG switch (for the case when UE goes back to a previous cell, maybe in another SN), and FFS on the procedure/method with which the UE derives the SN security, e.g. based on a prior MN config (without RRC CPC config at the time of SN switch).


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
Scenarios for selective activation of cell groups
Applicability of the CPA case
In last meeting, it was 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). But whether to support CPA scenario is still FFS.
Firstly, from the point view of scenario, when the UE is not configured with SCG, it should be allowed MN to configure the multiple candidate target PSCells based on RRM measurement to add an appropriate SCG, when the execution conditions are met, the UE will access to the corresponding PSCell and add a SCG. There is no reason to not support CPA configuration when no SCG is configured to UE. After the CPA execution, the follow-up should be the CPC procedure. 
Furthermore from the point view of configuration, as current CPA mechanism, the CPA configuration is full configuration, it is feasible for UE to keep the CPA configuration for subsequent CPC after CPA. As for the possibility to use delta configuration for CPA case, it is another issue and the same principle can be used for CPA and CPC case. Besides, for the case that the UE receives the normal PSCell addition command when the UE has been configured with CPA configuration, after the UE executes the normal PSCell addition, the UE can maintain the CPA configuration for subsequent CPC. Therefore, there is no CPA specific technique problem identified for supporting CPA.
Proposal 1: CPA configuration can be used for selective activation of the cell groups in R18.
MN-initiated CPC/ SN-initiated CPC
We had reached a consensus to support of subsequent CPC after normal PSCell change or CPC execution. Furthermore, we need to discuss which CPC type of the legacy CPC cases should be considered in R18 i.e. which node could initiate the procedure.
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. So the CPC/CPA configuration kept by UE should correspond to the same MN. It is obvious that the candidate SNs of the stored CPC and CPA 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 CPC and SN- initiated CPC
In the figure above, candidate SN 1 ~ 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.
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 2: It is more suitable for MN to decide the candidate SNs for the subsequent SCG change 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, Only MN initiated CPC is feasible if no enhancement is applied to the legacy execution condition. For MN-initiated inter-SN CPC, 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 for using in subsequent SCG change unless MN updates the MN measConfig. 
However, for SN-initiated inter-SN CPC, candidate PSCell and execution conditions are generated by SN based on SN configured measConfig. After the first PSCell change, the configured execution conditions of candidate PSCell wil not be invalid anymore as the measurement configuration in the new source PSCell is different from that in old one. So the candidate PSCell execution conditions need to be updated after each SCG change. The need of execution condition update 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 inter-SN CPC will introduce complexity for execution condition update.
Based on the above analysis, for the objective of selective activation of cell groups, only the case of MN initiated case should be taken into consideration. 
Proposal 2: For the cases of CPC, only support MN-initiated CPC for selective activation of the cell groups in R18.
How to trigger 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 UE. 
In last 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, i.e. SCG change is trigger by UE based on the evaluation of the candidate PSCell execution condition(s) is supported. However, it is necessary to confirm that only the UE triggered solution is supported.
Proposal 3: The selective activation of cell groups is triggered only when the candidate PSCell execution condition(s) is fulfilled.
Term for selective activation of cell groups
During the discussion in last meeting, the legacy term of CPA/CPC was used for selective activation of cell groups. However, using the legacy 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 a SCG before sending the CPAC configuration. Further, the CPA configuration will change to CPC configuration after CPA execution or legacy SCG addition. And also we may need to discuss various cases for CPA and CPC. 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 standalone and DC, and the UE will not release the multiple candidate target PSCell(s) configuration after successful PSCell addition (from standalone 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(e.g. conditional candidate SCG configuration) instead of the legacy term “CPA,CPC or CPAC”.
Therefore, it is proposed,
Proposal 4: For selective activation of cell groups, the term “conditional candidate SCG configuration” or “candidate SCG configuration” is used instead of the legacy term “CPA, CPC, CPAC” in the discussion of selective activation of cell groups.
Security issue
In last meeting, security issue was raised by companies and discussed. We understand that it has been supported in R17 that the security key should be updated when UE accesses a new SCG. The key issue is whether the security key should be updated when UE accesses a previous cell from other SN, which be mentioned in last meeting.
If we consider security key be re-used when UE goes back to a previous cell from other SN, it seems to be simpler but it may introduce complexity for NW. Considering the input parameters for encryption algorithm (e.g. PDCP counter, S-KgNB etc.) could be same for the 2 times UE access the same SN. Furthermore the SN of PDCP is not consecutive due to the RB is also transmitted in other SN. In order to follow the principle of avoiding reuse of the COUNT with the same RB identity, NW may need more effort. Therefore, to avoid security issue, sk-counter should not be reused when UE goes back to a previous cell from other SN.it maybe straightforward to update sk-counter via RRC signaling but it may be not optimal considering the signaling overhead.In order to reduce the signalling overhead, maybe new security key update mechanism can be introduced. Further discussion is needed and check with SA3 when some progress has been made in RAN2.
Proposal 5: The sk-counter cannot be reused when UE goes back to a previous cell from other SN, FFS how to update sk-counter for such case. 
Configuration for selective activation of cell groups
Delta configuration 
For the mechanism of CPAC, when preparing the CPC configuration, typical delta configuration is used by taking source SCG configuration as the baseline configuration. when the execution conditions are met, the UE will apply the corresponding delta configuration and perform PSCell change to access the target SCG. In case of selective activation of cell groups, if the candidate SCG configuration is delta configured based on source PSCell, after PSCell change, the candidate SCG configuration will become invalid as the source PSCell has changed, this will cause the network to send the updated configuration to UE after each SCG change, which should be avoided. 
Observation 4: For selective activation of cell groups, if the candidate SCG configuration is delta configured based on source PSCell, the candidate SCG configuration will become invalid after the first PSCell change.
Considering the signalling overhead, delta configuration should be supported for selective activation of cell groups. In order to support the subsequent SCG change without introduced vast signalling to update the candidate SCG configuration, the principle used for CPC i.e. the candidate SCG configuration is delta configuration based on the current serving SCG configuration when the candidate SCG configuration is applied, is not applicable for selective activation of cell groups.
Proposal 6: For selective activation of cell groups, delta configuration can be used for the candidate cell groups configuration.
Proposal 7: For selective activation of cell groups, principle used for CPC i.e. candidate SCG configuration is delta configured based on the current serving SCG configuration when the candidate SCG configuration is applied, is not applicable.
To support delta configuration for subsequent SCG change, it is necessary for network to indicate a reference configuration to UE. Then each candidate SCG configuration will be delta configured based on the reference configuration. The detailed design for the reference configuration can be discussed further, but as an example, it could be one of the candidate SCG configuration or a common configuration.
Proposal 8: To support delta configuration, a reference configuration is configured as baseline configuration.
Using initial Source PSCell for subsequent SCG change 
In legacy CPC, all configured PSCell configurations including the source PSCell configuration will be removed after successful CPC execution. For selective activation of cell groups, one issue is whether the initial source cell can be used for the subsequent SCG change, similar as the configured candidate SCG configurations. 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 if is configured. Therefore, it is not feasible to use the initial source PSCell for subsequent SCG change if network do not to 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 cell for subsequent SCG change. If the network wants to use the source cell for subsequent SCG change, the network should configure it as one of the candidate SCG configurations. 
Proposal 9: NW configures the source SCG as one of the candidate SCG configurations if the NW wants to use it for subsequent SCG change, and the UE shall keep the configuration. Otherwise the UE will release the source SCG configuration upon performing SCG change.
How many subsequent conditional SCG changes are targeted
In last meeting, how many subsequent conditional SCG changes are targeted was discussed but is still FFS now. We understand how many subsequent conditional SCG changes are target can be decided by network case by case and UE by UE. it may be hard to have a maximum number of the targeted subsequent SCG change which is applicable for all cases. What’s more, it is not clear why UE should know about this. UE only needs to know when to keep the configuration and when to release the configuration.
As above, it is not motivated to specify how many subsequent conditional SCG changes are targeted but it is under the network dynamic control.
Observation 5: The motivation to specify how many subsequent conditional SCG changes are targeted is not clear.
To control the maximum number of the targeted subsequent SCG change, network can dynamically indicate UE to keep/release the candidate SCG configuration. And when there is a need to update the candidate SCG configuration (e.g. network detects that some SCGs have good or poor signal 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.
Proposal 10: gNB indicates UE to keep/add/modify/release any of the configured candidate SCG configurations.
Signaling structure design for selective activation of cell groups
Considering of signalling structure design for selective activation of cell groups, 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 can be included 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. 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). So RAN2 need to discuss which option to support,
Therefore, it is proposed.
Proposal 11: Discuss the signalling structure for the candidate SCG configurations.
· 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 can be included the candidate SCG configuration (i.e. similar as CPC configuration in CPC configuration)

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:
Applicability of the CPA case 
Proposal 1: CPA configuration can be used for selective activation of the cell groups in R18.

MN-initiated CPC vs. SN-initiated CPC
Observation 1: The selective activation of cell groups is applicable for case when MN is kept and SCG is changed. 
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 inter-SN CPC will introduce complexity for execution condition update.
Proposal 2: For the cases of CPC, only support MN-initiated CPC for selective activation of the cell groups in R18.

How to trigger the subsequent cell group change
Proposal 3: The selective activation of cell groups is triggered only when the candidate PSCell execution condition(s) is fulfilled.

Term for selective activation of cell groups
Proposal 4: For selective activation of cell groups, the term “conditional candidate SCG configuration” or “candidate SCG configuration” is used instead of the legacy term “CPA, CPC, CPAC” in the discussion of selective activation of cell groups.

Security issue
Proposal 5: The sk-counter cannot be reused when UE goes back to a previous cell from other SN, FFS how to update sk-counter for such case. 

Delta configuration
Observation 4: For selective activation of cell groups, if the candidate SCG configuration is delta configured based on source PSCell, the candidate SCG configuration will become invalid after the first PSCell change.
Proposal 6: For selective activation of cell groups, delta configuration can be used for the candidate cell groups configuration.
Proposal 7: For selective activation of cell groups, principle used for CPC i.e. candidate SCG configuration is delta configured based on the current serving SCG configuration when the candidate SCG configuration is applied, is not applicable.
Proposal 8: To support delta configuration, a reference configuration is configured as baseline configuration.

Using initial Source PSCell for subsequent SCG change
Proposal 9: NW configures the source SCG as one of the candidate SCG configurations if the NW wants to use it for subsequent SCG change, and the UE shall keep the configuration. Otherwise the UE will release the source SCG configuration upon performing SCG change.

How many subsequent conditional SCG changes are targeted
Observation 5: The motivation to specify how many subsequent conditional SCG changes are targeted is not clear.
Proposal 10: gNB indicates UE to keep/add/modify/release any of the configured candidate SCG configurations.
Proposal 11: Discuss the signalling structure for the candidate SCG configurations.
· 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 can be included the candidate SCG configuration (i.e. similar as CPC configuration in CPC configuration)
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