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1	Introduction
In RAN2#119bis-e and RAN2#120 meeting, RAN2 discussed the baseline procedure, configuration and security issue for NR-DC with selective activation of the cell groups. The following agreements were achieved: 
	RAN2#119bis-e Agreements:
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.
Confirm that “CPA” selective activation of cell groups will be supported for this WI objective
Confirm that we aim to support delta configuration, i.e. that there need to be a known reference.  
RAN2 aim to support selective activation of cell groups without RRC reconfiguration with respect to security (FFS, need to consult with SA3 at some point in time). 
RAN2#120 Agreements:
Delta configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 



This contribution will further discuss the open issues and potential enhancements on NR-DC with selective activation of the cell groups.
2 Discussion
2.1 Terminology
In last meeting, RAN2 discussed whether a name is needed for NR-DC with selective activation of cell groups, and some terminologies were proposed, e.g. SACG (Selective Activation of Cell Groups), SAPC(Selective Activation of PSCell Change), subsequent CPA/CPC, etc. and there was no consensus on this issue.
[bookmark: _GoBack]We prefer the terminology of SACG (Selective Activation of Cell Groups), since it can be well aligned with the objective of WID[1] as following:
	2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.


Proposal 1: RAN2 to use “SACG” as term for NR-DC with selective activation of the cell groups. 
2.2 Discussion on the scenario
In last meeting, RAN2 confirmed that “CPA” selective activation of cell groups will be supported. According to legacy CPA procedure, the CPA configuration will be released after the execution of CPA and the UE is connected to both MN and SN (also known as in DC mode). Whether the CPA configuration can be used for subsequent selective activation of cell groups should be discussed.
In our understanding, the CPA configuration can be used for subsequent selective activation of cell groups. For example, the SN will be released if there is no or few data/signaling transmission between UE and SN, so the UE will enter to SA mode, and it is expected to perform CPA procedure to go back to DC mode when high data rate arrives. And another case is that when the SCG failure happens, the CPC is not applicable since there is no serving PSCell and CPA procedure is required. Hence, if the CPA configuration is kept after the execution of CPA, the UE can perform subsequent selective activation of cell groups when the condition of PSCell addition is satisfied. 
Observation 1: UE could return to SA due to the release of SCG or SCG failure, and the CPA configuration could be used for the UE that returns to SA. 
Proposal 2: UE stores the CPA configuration for subsequent CPA.
Furthermore, as per legacy mechanism, the CPA configuration is full configuration, so it is feasible for the UE to use the stored CPA configuration for subsequent CPC after CPA. In addition, if the delta configuration for CPA is introduced as we proposed in the following section 2.3.1, it is also feasible that the stored CPA configuration can be used for subsequent CPC.  
Proposal 3: The stored CPA configuration can be used for subsequent CPC.
In Rel-17, CPA is initiated by MN, and CPC could be initiated by MN or SN. RAN2 prioritized MN-initiated CPA, MN-initiated inter-SN CPC and SN-initiated inter-SN CPC scenarios during the discussion on conditional PSCell change/addition in R17. For MN-initiated CPA and MN-initiated inter-SN CPC, the candidate PSCell and execution conditions are configured by MN based on MN measConfig. For SN-initiated inter-SN CPC, the candidate PSCell and execution conditions are configured by SN based on SN measConfig.  
Based on the description of WID [2], NR-DC with selective activation of the cell groups allows subsequent CPC/CPA after SCG change without reconfiguration and re-initiation of CPC/CPA. For MN-initiated CPA and MN-initiated inter-SN CPC, the configuration is not updated unless MN updates the MN measConfig. That is, MN sends the candidate SCG and execution condition to UE, the UE could perform subsequent SCG change based on the execution conditions without configuration release. For SN-initiated inter-SN CPC, when SCG changes, SN configured measConfig will be updated, and the configuration also needs to be updated correspondingly. It seems more complex compared with MN-initiated case.
Observation 2: More complexity is introduced to support subsequent SN initiated inter-SN CPC.
Therefore, we prefer to prioritize MN-initiated CPA and MN-initiated inter-SN CPC and SN initiated inter-SN CPC is de-prioritized considering the complexity.
Proposal 4: RAN2 to prioritize the MN-initiated CPA and MN-initiated inter-SN CPC, and SN initiated inter-SN CPC case is de-prioritized.
2.3	Trigger for SCG activation
2.3.1 Baseline solution
In general, there are two potential solutions for SCG activation, i.e., UE-based solution (based on pre-configured CPA/CPC execution condition) and network-based solution (via network signaling).
For UE-based solution: The R17 CPA/CPC mechanism is used as baseline but the UE will keep the CPA/CPC configurations after changing CG. The UE will trigger to perform CPA/CPC based on the pre-configured CPA/CPC execution condition.
[image: ]
Figure 2.2-1: UE based solution
For network-based solution: The network sends candidate SCG configurations to the UE and indicates the UE which one to activate based on the measurement report from UE, e.g. via RRC signaling. The procedure is similar with that of SCell activation/deactivation of CA. 
[image: ]
Figure 2.2-2: Network based solution
Based on the description of WID [2], NR-DC with selective activation of the cell groups allows subsequent CPC/CPA after SCG change without reconfiguration and re-initiation of CPC/CPA. The main motivation is to reduce signaling overhead and interrupting time for SCG change. For network-based solution, if RRC signaling is used to trigger SCG activation, the signaling overhead is unavoidable. And in legacy procedure, the UE will evaluate the execution condition and automatically perform the CPA/CPC after the trigger condition is met. Therefore, UE-based solution is preferred for this objective.
Proposal 5: UE-based solution (i.e. SCG activation is triggered by UE based on pre-configured CPA/CPC execution condition) is supported for NR-DC with selective activation cell of groups.
2.3.2 Trigger condition
For trigger condition for subsequent CPC/CPA, we think the legacy conditional trigger event can be reused as follows:
CondEvent A3: Conditional reconfiguration candidate becomes amount of offset better than PCell/PSCell;
CondEvent A4: Conditional reconfiguration candidate becomes better than absolute threshold;
CondEvent A5: PCell/PSCell becomes worse than absolute threshold1 AND Conditional reconfiguration candidate becomes better than another absolute threshold2;
Proposal 6: The legacy conditional trigger event (i.e. CondEvent A3/A4/A5) can be reused for subsequent CPC/CPA.
In addition, we understand one candidate PSCell can be used both for CPA and CPC. Considering the different trigger event/condition is applied to CPA and CPC in usual, it seems straightforward to configure different trigger event/condition for CPA and CPC for one candidate PSCell. When there is no serving PSCell, the UE evaluates the trigger condition for CPA. And after the PSCell is added, the UE evaluates the trigger condition for CPC.
Proposal 7: The different trigger event can be configured for subsequent CPC and CPA for one candidate PSCell.
2.4	Configuration for selective activation cell of groups
2.4.1 Delta configuration
In last meeting, RAN2 agreed to introduce a separate reference configuration for delta configuration.
In legacy procedure, the CPA configuration is full configuration. In case of selective activation cell of groups, as the separate reference configuration is introduced, we understand the delta configuration can be also applied to CPA configuration for lower signaling overhead.
Proposal 8: The similar delta configuration mechanism based on the common reference configuration can be also applied to CPA configuration.
RAN2 can further discuss whether to introduce different reference configuration for CPC and CPA configuration. 
Proposal 9: Whether to introduce different reference configuration for CPC and CPA configuration can be further discussed.
2.4.2 RRC signaling structure
During the discussion of last meeting, the nested configuration is proposed and FFS. In our understanding, the RRC signaling structure for selective activation of cell groups may be the following options:
Option 1: All candidate SCG configurations are in parallel in RRCReconfiguration message. An example is as follows:
{
Configuration for Candidate PSCell 1
Configuration for Candidate PSCell 2
...
Configuration for Candidate PSCell N
}
Option 2: Candidate SCG Configurations can be included in the candidate SCG configuration (i.e. nested configuration). An example is as follows:
{
Configuration for Candidate PSCell 1 
{
Configuration for Candidate PSCell 2
    {configuration for candidate PSCell A {...}, configuration for candidate PSCell B {...}}
Configuration for Candidate PSCell 3
{configuration for candidate PSCell C {...}, configuration for candidate PSCell D {...}}
}
Configuration for Candidate PSCell 4 {...}
...
}
For option 1, the structure is simple and clear, and the signaling overhead is lower than option 2. 
For option 2, there maybe a lot of configuration possibilities and will increase signaling overhead. On the other hand, as the level of nesting increases, so does the complexity. If option 2 is adopted, the format level should be limited to reduce the complexity. However, it may be useful in some specific case, for example, one PSCell can only be the candidate for a specific PSCell. And this structure can naturally support delta configuration. Taking the example above in option 2, the configuration of candidate PSCell 2 and PSCell 3 can be derived based on the configuration of candidate PSCell 1. 
RAN2 can further discuss the possible signaling structure. From our point of view, option 1 is preferred for selective activation cell of groups for simplicity.
Proposal 10: RAN2 to discuss the signaling structure for selective activation cell of groups.
Option 1: All candidate SCG configurations are in parallel in RRCReconfiguration message.
Option 2: Candidate SCG Configurations can be included in the candidate SCG configuration (i.e. nested configuration).
2.4.3	Validity duration of the configuration
The subsequent cell change means that network resources need to be reserved for a longer time, which will increase the network overhead and reduce the system capacity. The validity duration of CPA/CPC configuration should be defined and aligned between the UE and network, for example, timer-based, number-based, area-based or based on the network reconfiguration, etc. In RAN2#119-e meeting, the issue on how many subsequent conditional changes are targeted was discussed, we think there is a trade-off between the performance enhancement from subsequent cell groups change, network capacity and UE’s extra overhead to keep the configuration. 
Anyway, the network is normally responsible for the performance of the entire network, and thereby it is reasonable to let it be controlled by network, and the network can configure different timer value or number based on its own policy for different UEs. On the other hand, the UE may send some assistance information to network for validity duration configuration, such as how many candidate SCGs can be supported by the UE. 
Proposal 11: The validity duration of subsequent CPC/CPA configuration is configured by network, such as timer-based, number-based, area-based, etc. The details are FFS.
Proposal 12: The UE assistance information (e.g., how many candidate SCGs can be supported by the UE) can be introduced for validity duration configuration of subsequent CPC/CPA. 
3	Conclusion
Here are the observations and proposals for NR-DC with selective activation cell of groups.
Terminology:
Proposal 1: RAN2 to use “SACG” as term for NR-DC with selective activation of the cell groups. 
Scenario:
Observation 1: UE could return to SA due to the release of SCG or SCG failure, and the CPA configuration could be used for the UE that returns to SA. 
Proposal 2: UE stores the CPA configuration for subsequent CPA.
Proposal 3: The stored CPA configuration can be used for subsequent CPC.
Observation 2: More complexity is introduced to support subsequent SN initiated inter-SN CPC.
Proposal 4: RAN2 to prioritize the MN-initiated CPA and MN-initiated inter-SN CPC, and SN initiated inter-SN CPC case is de-prioritized.
Trigger for SCG activation:
Proposal 5: UE-based solution (i.e. SCG activation is triggered by UE based on pre-configured CPA/CPC execution condition) is supported for NR-DC with selective activation cell of groups.
Proposal 6: The legacy conditional trigger event (i.e. CondEvent A3/A4/A5) can be reused for subsequent CPC/CPA.
Proposal 7: The different trigger event can be configured for subsequent CPC and CPA for one candidate PSCell.
Configuration:
Proposal 8: The similar delta configuration mechanism based on the common reference configuration can be also applied to CPA configuration.
Proposal 9: Whether to introduce different reference configuration for CPC and CPA configuration can be further discussed.
Proposal 10: RAN2 to discuss the signaling structure for selective activation cell of groups.
Option 1: All candidate SCG configurations are in parallel in RRCReconfiguration message.
Option 2: Candidate SCG Configurations can be included in the candidate SCG configuration (i.e. nested configuration).
Proposal 11: The validity duration of subsequent CPC/CPA configuration is configured by network, such as timer-based, number-based, area-based, etc. The details are FFS.
Proposal 12: The UE assistance information (e.g., how many candidate SCGs can be supported by the UE) can be introduced for validity duration configuration of subsequent CPC/CPA. 
4	Reference
[1] R2-222332, Revised WID on Further NR mobility enhancements
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