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1 Introduction 
In the previous RAN2 meeting (RAN2 #119-bis-e [1]), good progress was made on the topic of selective activation of cell groups in NR-DC as some basic aspects of the procedure were agreed.RAN2 #119-bis-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.
[bookmark: _Hlk118040917]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).



In this contribution, we continue to discuss various aspects of the solution and the procedure and address some of the FFS items from the previous meetings.  
2 Procedures and signalling aspects 
[bookmark: _Ref535308766][bookmark: _Ref535492080][bookmark: _Hlk85454301][bookmark: _Hlk101395181]There seems to be two cases when the preparation is initiated for the configuration for SCG selective activation: (1) UE is in standalone mode, and (2) UE is in NR-DC mode of operation.  
It was agreed in the last RAN2 meeting (RAN2 #119-bis-e [1]) that the configuration for SCG selective activation may include a CPA configuration. Confirm that “CPA” selective activation of cell groups will be supported for this WI objective.

 
We have the following simple observations regarding the configuration for SCG selective activation.
Observation 1. If the UE is in NR standalone mode when preparation in initiated for the configuration for SCG selective activation, then the configuration consists of a CPA configuration for the first PSCell addition and CPC configurations for the subsequent PSCell changes.
Observation 2. If the UE is in NR-DC mode of operation when preparation in initiated for the configuration for SCG selective activation, then the configuration consists of CPC configurations for the first and the subsequent PSCell changes. 
We assume for the discussion in this contribution that the UE is in NR-DC operation when the procedure for SCG selective activation is initiated. The discussion would proceed along similar lines in case the UE is in NR standalone mode when the procedure is initiated and is thus omitted.
As in the case of Rel-17 CPC, source MN or source SN can initiate the preparation procedure.
Proposal 1. The source MN or the source SN can initiate the preparation procedure for SCG selective activation (similar as in Rel-17 CPC).
We discuss both the source MN and the source SN initiated procedures in this contribution paper.
Assumption. We assume the following in the signalling flows and discussion below.
· UE is in NR-DC operation when the procedure for SCG selective activation is initiated.
· The signalling flows and discussion consider configuration for the first PSCell change and one subsequent PSCell change.
MN initiated procedure for SCG selective activation

In this case, source MN determines all the execution conditions for the procedure (similar as in Rel-17 CPC). Figure 1 shows a signalling flow for the procedure. The signalling flow considers an example where the candidate PSCells for the first conditional PSCell change belong to target SN1 and the candidate PSCells for the subsequent conditional PSCell change belong to target SN2. We describe the steps in the signalling flow, and alongside some proposals and observations to be considered for discussion.
[bookmark: _Hlk115329906]Proposal 2. In the MN initiated procedure for SCG selective activation, source MN determines all the execution conditions for the conditional PSCell changes in the procedure.
Steps 1a, 1b:
It was agreed in the last RAN2 meeting (RAN2 #119-bis-e [1]) that delta configuration signalling is supported for the procedure.Confirm that we aim to support delta configuration, i.e., that there need to be a known reference.


We discuss some related proposals below for the signalling. 
Proposal 3. Source SN may determine the reference SCG configuration to be used for the procedure. In such a case, source MN may obtain the reference SCG configuration from the source SN before initiating the procedure. 
It is up to network implementation, e.g., in this case, the source SN implementation, to determine the contents of the reference SCG configuration.
Observation 3. It is possible that the reference SCG configuration is the source SCG configuration.
Steps 2-4: Based on UE measurement reports, source MN initiates the procedure by transmitting SN Addition Request to the target SNs for configuring the candidate target PSCells. As mentioned above, the signalling flow in the figure considers an example where the candidate PSCells for the first conditional PSCell change belong to target SN1 and those for the subsequent conditional PSCell change belong to target SN2.
Proposal 4. Source MN may include the reference SCG configuration obtained from the source SN to a target SN in SN Addition Request. 
Proposal 5. The SCG configuration associated with a candidate target PSCell in the response message, SN Addition Request Ack, may be a delta configuration with respect to the reference SCG configuration.
Proposal 6. A target SN may include an indication in SN Addition Request Ack for each candidate target PSCell, denoting whether the associated SCG configuration is a delta with respect to the reference SCG configuration.   
Steps 5-7: 
Proposal 7. In order to support delta configuration signalling for the procedure, a reference MCG configuration that is determined by the source MN, may be used. The MCG configuration associated with a candidate target PSCell may be a delta with respect to this reference MCG configuration.


[bookmark: _Ref115298263]Figure 1: Source MN initiated procedure for SCG selective activation
It is up to network implementation, i.e., the source MN implementation, to determine the contents of the reference MCG configuration.
Observation 4. It is possible that the reference MCG configuration is the source MCG configuration.
Proposal 8. Source MN prepares the RRC reconfiguration message containing the configuration for SCG selective activation to be provided to the UE.
Proposal 9. The RRC reconfiguration message may include the following:
1) The reference SCG configuration.
2) The reference MCG configuration. 
3) For the first PSCell change, a CPC configuration consisting of a set of candidate target PSCells, execution conditions for accessing the candidate target PSCells, and the SCG and MCG configurations associated with each candidate target PSCell.
4) For the subsequent PSCell change, a CPC configuration that contains for each cell in the CPC configuration in 3), a set of candidate target PSCells with associated execution conditions, and SCG and MCG configurations associated with each such candidate target PSCell.
Proposal 10. The measurement IDs of the execution conditions in the configuration correspond to the source MCG measurement configuration.
Proposal 11. The RRC reconfiguration message may also include indications for each candidate target PSCell in the configuration, denoting whether the associated SCG and MCG configurations are delta configurations with respect to the reference configurations.  
Steps 8-10: Upon receiving the RRC reconfiguration message, UE initiates CPC evaluation for the first PSCell change. If CPC is triggered for a candidate target PSCell, UE accesses the cell, e.g., using a RACH procedure. 
A key aspect of the Rel-18 procedure is that UE should not release the conditional configurations after a PSCell change by default, which is the Rel-16/Rel-17 behaviour. An agreement to this effect was made in the last RAN2 meeting (RAN2 #119-bis-e [1]).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. 
[bookmark: _Hlk118045942]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. 
[bookmark: _Hlk118045882]c. Step 3: When the execution condition of a candidate PSCell is met, the UE performs the execution of CPC towards this candidate PSCell.


On the issue that was left FFS in the agreement above, we think that the network can decide whether the UE should keep or discard the provided conditional configurations upon performing a PSCell change and can accordingly include indications in the configuration for SCG selective activation.
Proposal 12. Network can decide, for each candidate target PSCell, whether the UE should keep or discard the conditional configurations upon performing cell change to it, and accordingly includes indications in the RRC reconfiguration message including the SCG selective activation configuration.
Proposal 13. After UE performs a PSCell change to a candidate target PSCell, UE keeps those conditional configurations that are indicated by the network in the RRC reconfiguration message including the SCG selective activation configuration.
Step 11:
Upon completing access of a candidate target PSCell for which CPC is triggered, UE initiates evaluation of the CPC for the subsequent PSCell change. This was also agreed in the last RAN2 meeting (RAN2 #119-bis-e [1]).Baseline procedure to support subsequent secondary cell group change:
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.



Enhancement: A target SN can determine some of the execution conditions

We now discuss a possible enhancement to the basic source MN initiated preparation procedure. 
We consider the case where a target SN may also be allowed to determine some of the execution conditions. 
It seems that it is better for a target SN to determine the execution conditions when the serving PSCell of the UE is a cell of the target SN, i.e., in such a case the target SN can set the parameters of the execution conditions, e.g., event trigger thresholds and time to trigger, more accurately. A target SN may make use of the UE measurements transmitted by source MN in order to determine the execution conditions.
Observation 5. A target SN can determine some of the execution conditions in the configuration. E.g., it seems that it is better for a target SN to determine the execution conditions when the serving PSCell of the UE is a cell of the target SN – in such a case the target SN can set the execution condition parameters, e.g., event trigger thresholds and time to trigger, more accurately. 
Proposal 14. A target SN may also determine some of the execution conditions in the configuration for SCG selective activation. 
Observation 6. A target SN may make use of the UE measurements transmitted by source MN in order to determine the execution conditions. 
The signalling flow in case a target SN determines some of the execution conditions is shown in Figure 2. We discuss some of the steps.  


[bookmark: _Ref110669011]Figure 2: Source MN initiated multi-SCG configuration preparation: Target SN determines some execution conditions
Step 3: Each target SN provides to the source MN the set of candidate target (prepared) PSCells in SN Addition Request Acknowledge.
[bookmark: _Hlk118386002][bookmark: _Hlk118386061]Step 4: Source MN may initiate an SN Modification procedure to provide to a target SN a list of candidate target (prepared) PSCells of the other target SNs.
Upon receiving the SN Modification Request message, target SN determines the execution conditions for performing PSCell change to the prepared PSCells of the other target SNs. 
Step 5: Target SN transmits the execution conditions in SN Modification Request Acknowledge.
Proposal 15. In case a target SN may also determine the execution conditions, source MN initiates a procedure to provide to the target SN a list of candidate target (prepared) PSCells of the other target SNs.     
Proposal 16. Upon receiving the message from the source MN, the target SN may determine the execution conditions for performing PSCell change to the candidate target (prepared) PSCells of the other target SNs. The target SN transmits the execution conditions to the source MN.      	
Source SN initiated procedure for SCG selective activation

In this case, source SN determines all the execution conditions for the procedure (similar as in Rel-17 CPC). Figure 3 shows a signalling flow for the procedure. The signalling flow again considers an example where the candidate PSCells for the first conditional PSCell change belong to target SN1 and the candidate PSCells for the subsequent conditional PSCell change belong to target SN2.
[bookmark: _Hlk115330236]Proposal 17. In the source SN initiated procedure for SCG selective activation, source SN determines all the execution conditions for the conditional PSCell changes in the procedure.
Steps 1, 2: Based on UE measurement reports, source SN initiates the procedure by transmitting SN Change Required to the source MN.
[bookmark: _Hlk115330254]Proposal 18. In SN Change Required, source SN may include:
· Target SN IDs for the first and the subsequent conditional PSCell changes,
· Candidate PSCell IDs for the first and the subsequent conditional PSCell changes,
· Execution conditions for the first and the subsequent conditional PSCell changes,
· A reference SCG configuration,
· Indication of a selective activation procedure.

Steps 3, 4: These steps are similar as the corresponding steps in the MN initiated procedure and similar proposals hold. Source MN uses the information provided in SN Change Required to initiate SN Addition procedures with the target SNs.
Steps 5, 6: 
[bookmark: _Hlk118387394]Proposal 19. Source SN may provide updated execution conditions for the conditional configurations and updated source SCG measurement configuration to the MN after receiving information regarding the candidate target PSCells prepared by the target SNs.
[bookmark: _Hlk110670114]Steps 7-13 and after: These steps are similar as the corresponding steps in the MN initiated procedure and similar proposals hold.     


[bookmark: _Ref115300866]Figure 3: Source SN initiated procedure for SCG selective activation
SN key considerations  

For the SCG selective activation procedure, we think that the UE and the network should use a different SN key for communication after each conditional PSCell change. This enables the UE and the network to use a new SN key even when the UE comes back to a previous PSCell and follows established principles.
We first review some background information regarding SN keys and their generation and signalling from TS 33.501.
Background information regarding SN keys (TS 33.501):
1. Upon initiating the SN Addition procedure to configure MR-DC for a UE, MN generates an SN key, KSN, to be used for communication between the UE and the SN, i.e., to be used for radio bearers terminated at the SN. The SN key is derived based on the MN key, KMN, and an SN counter variable:
a. KSN = KDF(KMN, SN Counter), where KDF denotes the key derivation function.
b. The SN Counter is an integer between 0 and 65535.
2. The MN keeps the SN Counter and transmits KSN to the SN in SN Addition Request.
3. MN provides the SN Counter to the UE in the MCG configuration part of the RRC reconfiguration message that provides the MR-DC configuration to the UE.
4. UE derives KSN in a similar way as the MN from KMN and the provided SN Counter. From KSN UE computes the needed RRC and User Plane (UP) keys to be used for the various bearers.
[bookmark: _Hlk115330334]Proposal 20. For the SCG selective activation procedure, the UE and the network should use a different SN key for communication after each conditional PSCell change.
There was discussion in the last RAN2 meeting (RAN2 #119-bis-e [1]) on SN security keys to be used for the SCG selective activation procedure and it was agreed that after every PSCell change or addition, the network need not transmit information regarding the SN key to be used by the UE, e.g., by using RRC reconfiguration message.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).

  
The following proposals describe how SN keys can be generated, signalled, and derived, in the procedure.
Proposal 21. Different SN keys are generated by the MN for the first and each subsequent conditional PSCell change and provided to the target SNs. The corresponding SN Counters are provided to the UE in the configuration for SCG selective activation and are hence different for the first and each subsequent conditional PSCell change.
Proposal 22. After every PSCell change, UE can derive the SN key to be used based on the SN counter information provided in the configuration for SCG selective activation.
Observation 7. In case of a PSCell change within the same SN there is no need to derive a new SN key. 
In the example in Figure 4, MN generates the two different keys KSN1 and KSN2 to be used after the first and the subsequent conditional PSCell change and provides them to the corresponding target SNs.
 


[bookmark: _Ref115302807]Figure 4: SN key configuration in SCG selective activation procedure
3 Conclusions
Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals.

Observation 1. If the UE is in NR standalone mode when preparation in initiated for the configuration for SCG selective activation, then the configuration consists of a CPA configuration for the first PSCell addition and CPC configurations for the subsequent PSCell changes.
Observation 2. If the UE is in NR-DC mode of operation when preparation in initiated for the configuration for SCG selective activation, then the configuration consists of CPC configurations for the first and the subsequent PSCell changes. 
Proposal 1. The source MN or the source SN can initiate the preparation procedure for SCG selective activation (similar as in Rel-17 CPC).
MN initiated procedure for SCG selective activation
Proposal 2. In the MN initiated procedure for SCG selective activation, source MN determines all the execution conditions for the conditional PSCell changes in the procedure.
Proposal 3. Source SN may determine the reference SCG configuration to be used for the procedure. In such a case, source MN may obtain the reference SCG configuration from the source SN before initiating the procedure. 
Observation 3. It is possible that the reference SCG configuration is the source SCG configuration.
Proposal 4. Source MN may include the reference SCG configuration obtained from the source SN to a target SN in SN Addition Request. 
Proposal 5. The SCG configuration associated with a candidate target PSCell in the response message, SN Addition Request Ack, may be a delta configuration with respect to the reference SCG configuration.
Proposal 6. A target SN may include an indication in SN Addition Request Ack for each candidate target PSCell, denoting whether the associated SCG configuration is a delta with respect to the reference SCG configuration.   
Proposal 7. In order to support delta configuration signalling for the procedure, a reference MCG configuration that is determined by the source MN, may be used. The MCG configuration associated with a candidate target PSCell may be a delta with respect to this reference MCG configuration.
Observation 4. It is possible that the reference MCG configuration is the source MCG configuration.
Proposal 8. Source MN prepares the RRC reconfiguration message containing the configuration for SCG selective activation to be provided to the UE.
Proposal 9. The RRC reconfiguration message may include the following:
1) The reference SCG configuration.
2) The reference MCG configuration. 
3) For the first PSCell change, a CPC configuration consisting of a set of candidate target PSCells, execution conditions for accessing the candidate target PSCells, and the SCG and MCG configurations associated with each candidate target PSCell.
4) For the subsequent PSCell change, a CPC configuration that contains for each cell in the CPC configuration in 3), a set of candidate target PSCells with associated execution conditions, and SCG and MCG configurations associated with each such candidate target PSCell.
Proposal 10. The measurement IDs of the execution conditions in the configuration correspond to the source MCG measurement configuration.
Proposal 11. The RRC reconfiguration message may also include indications for each candidate target PSCell in the configuration, denoting whether the associated SCG and MCG configurations are delta configurations with respect to the reference configurations.  
Proposal 12. Network can decide, for each candidate target PSCell, whether the UE should keep or discard the conditional configurations upon performing cell change to it, and accordingly includes indications in the RRC reconfiguration message including the SCG selective activation configuration.
Proposal 13. After UE performs a PSCell change to a candidate target PSCell, UE keeps those conditional configurations that are indicated by the network in the RRC reconfiguration message including the SCG selective activation configuration.
Observation 5. A target SN can determine some of the execution conditions in the configuration. E.g., it seems that it is better for a target SN to determine the execution conditions when the serving PSCell of the UE is a cell of the target SN – in such a case the target SN can set the execution condition parameters, e.g., event trigger thresholds and time to trigger, more accurately. 
Proposal 14. A target SN may also determine some of the execution conditions in the configuration for SCG selective activation. 
Observation 6. A target SN may make use of the UE measurements transmitted by source MN in order to determine the execution conditions. 
Proposal 15. In case a target SN may also determine the execution conditions, source MN initiates a procedure to provide to the target SN a list of candidate target (prepared) PSCells of the other target SNs.     
Proposal 16. Upon receiving the message from the source MN, the target SN may determine the execution conditions for performing PSCell change to the candidate target (prepared) PSCells of the other target SNs. The target SN transmits the execution conditions to the source MN.      	
Source SN initiated procedure for SCG selective activation
Proposal 17. In the source SN initiated procedure for SCG selective activation, source SN determines all the execution conditions for the conditional PSCell changes in the procedure.
Proposal 18. In SN Change Required, source SN may include:
· Target SN IDs for the first and the subsequent conditional PSCell changes,
· Candidate PSCell IDs for the first and the subsequent conditional PSCell changes,
· Execution conditions for the first and the subsequent conditional PSCell changes,
· A reference SCG configuration,
· Indication of a selective activation procedure.

Proposal 19. Source SN may provide updated execution conditions for the conditional configurations and updated source SCG measurement configuration to the MN after receiving information regarding the candidate target PSCells prepared by the target SNs.
SN key considerations
Proposal 20. For the SCG selective activation procedure, the UE and the network should use a different SN key for communication after each conditional PSCell change.
Proposal 21. Different SN keys are generated by the MN for the first and each subsequent conditional PSCell change and provided to the target SNs. The corresponding SN Counters are provided to the UE in the configuration for SCG selective activation and are hence different for the first and each subsequent conditional PSCell change.
Proposal 22. After every PSCell change, UE can derive the SN key to be used based on the SN counter information provided in the configuration for SCG selective activation.
Observation 7. In case of a PSCell change within the same SN there is no need to derive a new SN key. 
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