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1 Introduction 
In the last RAN2 meeting (RAN2 #121 [1]), good progress was made on this topic, and a number of agreements were reached.RAN2 #121 agreements:
· Assume to support the following scenarios of SCG selective activation:
· SN initiated intra-SN SCG selective activation
· MN initiated inter-SN SCG selective activation
· SN initiated inter-SN SCG selective activation 
· It is assumed that if the UE need to be able to return to a current SCG by conditional procedure, then the network could explicitly configure a candidate configuration for that  cell. 
· 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). 
· R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions).
· For inter-SN CPC, MN should provide the reference configuration to all candidate T-SNs (in order to generate the T-SN candidate configuration). 
· R2 understands that 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.   
 





A post-meeting email discussion ([Post121][044][eMob]) was set up to progress agreeable proposals on the topic. In the email discussion, companies discussed the following aspects of the solution: (a) the reference configuration for the procedure, (b) which network nodes generate the execution conditions and what should be the execution conditions, (c) the contents of the initial RRC reconfiguration message containing the SCG selective activation configuration, and (d) network indications to keep or release CPC configurations after a PSCell change. In this contribution paper, we discuss our viewpoints on these aspects.  
2 [bookmark: _Ref535308766][bookmark: _Ref535492080][bookmark: _Hlk85454301][bookmark: _Hlk101395181]Discussion on various aspects of the solution 
The reference configuration for the procedure

In the post-meeting email discussion ([Post121][044][eMob]), companies indicated that the following are the candidate options for the reference SCG configuration to be provided to the UE.
a. The reference SCG configuration is the initial source SCG configuration.
b. The reference SCG configuration is provided by the source SN (this option includes Option (1)).
c. The reference SCG configuration is the current serving SCG configuration. 
d. Follow similar design as LTM.
e. The reference SCG configuration is a separate configuration determined by the MN.
f. The reference SCG configuration is provided by a candidate SN.
g. The reference SCG configuration is the serving SCG configuration indicated by MN.
h. Up to network implementation.
We think that the preparation procedure for Option (c) can be quite complex because the current serving SCG configuration may change after every CPC. The complexity lies in the fact that the source MN needs to coordinate the signalling for providing such a configuration to the candidate SNs so that the candidate SNs can generate delta configurations. There is a similar issue with Option (g).
It seems to be better to try to specify the reference SCG configuration rather than what Option (h) suggests.
It is not clear how Option (f) works – e.g., does a candidate SN generate a reference SCG configuration for all target SCG configurations it configures, in which case there may be multiple reference configurations if multiple candidate SNs are involved, or does a candidate SN generate a reference configuration for the other candidate SNs for a subsequent CPC?
Proposal 1. In case the UE is initially in standalone mode, we prefer that the reference SCG configuration is one of the following options.
· Follow similar design as LTM.
· The reference SCG configuration is a separate configuration determined by the MN.  
The options above may not be mutually exclusive.
Proposal 2. In case the UE is initially in DC mode, we prefer that the reference SCG configuration is one of the following options.
· The reference SCG configuration is the initial source SCG configuration.
· The reference SCG configuration is provided by the source SN (this option includes Option (1)).
· Follow similar design as LTM.
· The reference SCG configuration is a separate configuration determined by the MN. 
The other issues such as multiple reference configurations and the RRC model for the reference configuration can be left FFS.
[bookmark: _Hlk110670114]Proposal 3. The reference configuration provided to the UE may consist of an MCG part and an SCG part. FFS whether there can be multiple reference configurations. FFS RRC model for the reference configuration.
Execution conditions for the procedure

For the MN initiated inter-SN SCG selective activation, following Rel-17 principles, source MN can generate all the execution conditions for the procedure. 
A candidate SN can generate the execution conditions for the subsequent CPC when the UE’s serving PSCell becomes a cell of the candidate SN. The candidate SN may be able to generate the execution conditions more accurately in this case, e.g., the event thresholds, times to trigger. Thus, this is also a valid option. In this case, the UE measurements are forwarded by the source MN to the candidate SN(s) to be used for generating the execution conditions.    
Proposal 4. For MN initiated inter-SN SCG selective activation, source MN generates the execution conditions for the initial CPAC. The following are two possible options for a subsequent CPC.
· Option 1: Source MN generates the execution conditions for all subsequent CPCs.
· Option 2: Candidate SN generates execution conditions for subsequent CPC, e.g., when UE’s serving PSCell becomes a cell of the candidate SN.
For the MN initiated procedure, there are the following options for the configuration of events for the execution conditions. We think that the source MN can configure A3/A5 events, where a candidate target PSCell is compared with the serving PSCell. A3/A5 events were defined earlier for PCell change for ensuring coverage in mobility scenarios, and the same argument is applicable in the current scenario. 
[bookmark: _Hlk131504506]Proposal 5. For the MN initiated procedure, there are the following options for the configuration of conditional events for the execution conditions.  
· For the initial CPA, A4 events are configured by the MN.
· For the initial CPC, there are two options: (1) A4 events are configured by the source MN, (2) A3/A5 events are configured by the source MN.
· For a subsequent CPC, there are three options: (1) A4 events are configured by the source MN, (2) A3/A5 events are configured by the source MN (3) A3/A5 events are configured by candidate SN. 
Proposal 6. For SN initiated inter-SN SCG selective activation, source SN generates the execution conditions for the initial CPC, and candidate SN generates the execution conditions for a subsequent CPC. For the initial as well as the subsequent CPCs, A3/A5 events are configured.
The initial RRC reconfiguration message containing the SCG selective activation configuration

We discuss the contents of the initial RRC reconfiguration message containing the SCG selective activation configuration. The following are the possible contents of the message.
(1) The reference configuration, or an indication regarding which configuration should be considered as the reference. The reference configuration may include both the MCG and the SCG parts.

The indication can be used if, e.g., the reference SCG configuration is chosen to be the current serving SCG configuration.

(2) The initial list of all candidate target PSCells prepared for the procedure. 

This list can be updated later by the network, e.g., cells can be added to or removed from the list. The initial list may include the initial serving PSCell.
 
(3) The target SCG and target MCG configurations associated with the candidate target PSCells in (2). 

(4) The execution conditions associated with the candidate target PSCells in (2). 
a. For the MN initiated procedure, A3/A4/A5 events are configured.
b. For the SN initiated procedure, A3/A5 events are configured.   
[bookmark: _Hlk131504548]Proposal 7. The following are the possible contents of the initial RRC reconfiguration message containing the SCG selective activation configuration.
(1) The reference configuration, or an indication regarding which configuration should be considered as the reference. The reference configuration may include both the MCG and the SCG parts.
(2) The initial list of all candidate target PSCells prepared for the procedure (this list can be updated later by the network, e.g., cells can be added to or removed from this list).
(3) The target SCG and target MCG configurations associated with the candidate target PSCells in (2). 
(4) The execution conditions associated with the candidate target PSCells in (2). 
a. For the MN initiated procedure, A3/A4/A5 events are configured.
b. For the SN initiated procedure, A3/A5 events are configured.   
For A3/A5 events, since the execution conditions need to be provided for every possible (serving PSCell, candidate target PSCell) pair, some efficiency can be achieved by providing the execution conditions in the following way. For each cell in (2) when it becomes a serving PSCell, include:
i. The set of candidate target PSCells to be evaluated for the subsequent CPC.
ii. The execution conditions associated with the candidate target PSCells in i).
i) above means that all the candidate target PSCells in the initial list do not need to be evaluated for the subsequent CPC, i.e., there is an applicable subset configured by the network that should be evaluated.
Proposal 8. For A3/A5 events, some efficiency can be achieved by providing the execution conditions in the following way. For each cell in (2) (in Proposal 7 above) when it becomes a serving PSCell, include:
i. The set of candidate target PSCells to be evaluated for the subsequent CPC.
ii. The execution conditions associated with the candidate target PSCells in i).
[bookmark: _Hlk131504384]Network indications to keep or release CPC configurations after a PSCell change

A key aspect of the Rel-18 procedure is that UE should not release the conditional configurations after a PSCell change.  This was agreed in the previous RAN2 meeting (RAN2 #119-bis-e [3]). It was left FFS whether UE keeps all configurations or only those indicated by the network.
We think that the UE should keep all the CPC configurations after a PSCell change except those that are explicitly indicated by the network. During the post-meeting email discussion ([Post121][044][eMob]), a proposal that seemed agreeable to quite a few companies was the following: The UE should release the Rel-18 CPC configuration(s) whenever indicated by NW, otherwise the UE may keep the CPC configuration(s) after a conditional PSCell change.
We think that the network indications can be provided in the initial RRC reconfiguration message containing the SCG selective activation configuration. This way the indication(s) do not need to be sent after each PSCell change, which is an objective of this topic in the WI. 
Based on the above discussion, we have the following proposal.    
Proposal 9. The UE should release the Rel-18 CPC configuration(s) whenever indicated by the network (this includes indications provided in the initial RRC reconfiguration containing SCG selective activation configuration). Otherwise, the UE keeps the CPC configuration(s) after a PSCell change.
3 SN security keys for SCG selective activation
In an LS to RAN2 [4], SA3 has responded to RAN2’s questions on SN security keys for SCG selective activation. 
SA3 stated that the same SK counter/SN key cannot be reused if UE comes back to a previous SN. The response from SA3 in [4]:
“SA3 thanks RAN2 for their incoming LS on security for selective SCG activation. SA3 would like to provide the answers as follows:
Q1: RAN2 would like to know whether SA3 considers the existing handling of sk-counter/ S-KgNB in the above scenarios acceptable, i.e. the same sk-counter/ S-KgNB is used while connected to SN #1 before and after being connected to SN #2.
SA3 Answer: No, it is not acceptable from security point of view.
Q2: If SA3 considers the existing handling of sk-counter/ S-KgNB in the above scenarios not acceptable, RAN2 kindly asks SA3 to provide requirements for a solution.
SA3 Answer: Same S-KgNB shall not be used. SA3 will specify an additional sub-clause in TS 33.501 under 6.10 for the security of selective SCG activation.”
We discuss some proposals on the handling of SK counter/SN key for the procedure.
We first note the following:
· For a conditional PSCell change (CPC) within the same SN, the SN key does not need to change.
· For a CPC involving a change of SN, the SN key should change.
· After UE returns to a previous SN, the SN key used should be different from what was used in the previous visits of the UE to that SN (as per SA3’s response to the RAN2 LS).
Given the above requirements, a solution for configuring sk-counters is to provide the UE with non-overlapping sets of multiple sk-counters for each SN. UE changes the sk-counter sequentially upon every SN change and continues to use the same sk-counter after an intra-SN CPC. 
Example:
If there are two candidate SNs, SN1 and SN2, the network may configure the UE initially with the following sets of sk-counters.  
· sk-counters for SN1 = {1, 2, 3}.
· sk-counters for SN2 = {4, 5, 6}.
If UE is initially connected to SN1 using sk-counter 1 and if the first CPC involves an SN change to SN2, then UE uses the sk-counter 4 after the CPC. If the next CPC involves an SN change back to SN1, then the UE uses the sk-counter 2 after the CPC.
Proposal 10. For the procedure, the UE is configured by the network with non-overlapping sets of multiple sk-counters for each SN. This configuration can be provided in the initial RRC reconfiguration message containing the SCG selective activation configuration.
Proposal 11. UE changes the sk-counter sequentially upon every SN change and continues to use the same sk-counter after an intra-SN CPC.
Upon a CPC trigger, UE transmits RRC reconfiguration complete message to the MN, which then informs the target SN using the existing Xn/X2 message SN Reconfiguration Complete (same as in Rel-17 CPC). This way the UE and the target SN uses the same SN key for communication after the CPC.                 
4 Conclusions
Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals.

The reference configuration for the procedure
Proposal 1. In case the UE is initially in standalone mode, we prefer that the reference SCG configuration is one of the following options.
· Follow similar design as LTM.
· The reference SCG configuration is a separate configuration determined by the MN.  
Proposal 2. In case the UE is initially in DC mode, we prefer that the reference SCG configuration is one of the following options.
· The reference SCG configuration is the initial source SCG configuration.
· The reference SCG configuration is provided by the source SN (this option includes Option (1)).
· Follow similar design as LTM.
· The reference SCG configuration is a separate configuration determined by the MN. 
Proposal 3. The reference configuration provided to the UE may consist of an MCG part and an SCG part. FFS whether there can be multiple reference configurations. FFS RRC model for the reference configuration.
Execution conditions for the procedure
Proposal 4. For MN initiated inter-SN SCG selective activation, source MN generates the execution conditions for the initial CPAC. The following are two possible options for a subsequent CPC.
· Option 1: Source MN generates the execution conditions for all subsequent CPCs.
· Option 2: Candidate SN generates execution conditions for subsequent CPC, e.g., when UE’s serving PSCell becomes a cell of the candidate SN.
Proposal 5. For the MN initiated procedure, there are the following options for the configuration of conditional events for the execution conditions.  
· For the initial CPA, A4 events are configured by the MN.
· For the initial CPC, there are two options: (1) A4 events are configured by the source MN, (2) A3/A5 events are configured by the source MN.
· For a subsequent CPC, there are three options: (1) A4 events are configured by the source MN, (2) A3/A5 events are configured by the source MN (3) A3/A5 events are configured by candidate SN. 
Proposal 6. For SN initiated inter-SN SCG selective activation, source SN generates the execution conditions for the initial CPC, and candidate SN generates the execution conditions for a subsequent CPC. For the initial as well as the subsequent CPCs, A3/A5 events are configured.
The initial RRC reconfiguration message containing the SCG selective activation configuration
Proposal 7. The following are the possible contents of the initial RRC reconfiguration message containing the SCG selective activation configuration.
(1) The reference configuration, or an indication regarding which configuration should be considered as the reference. The reference configuration may include both the MCG and the SCG parts.
(2) The initial list of all candidate target PSCells prepared for the procedure (this list can be updated later by the network, e.g., cells can be added to or removed from this list).
(3) The target SCG and target MCG configurations associated with the candidate target PSCells in (2). 
(4) The execution conditions associated with the candidate target PSCells in (2). 
a. For the MN initiated procedure, A3/A4/A5 events are configured.
b. For the SN initiated procedure, A3/A5 events are configured.   
Proposal 8. For A3/A5 events, some efficiency can be achieved by providing the execution conditions in the following way. For each cell in (2) (in Proposal 7 above) when it becomes a serving PSCell, include:
i. The set of candidate target PSCells to be evaluated for the subsequent CPC.
ii. The execution conditions associated with the candidate target PSCells in i).
Network indications to keep or release CPC configurations after a PSCell change
Proposal 9. The UE should release the Rel-18 CPC configuration(s) whenever indicated by the network (this includes indications provided in the initial RRC reconfiguration containing SCG selective activation configuration). Otherwise, the UE keeps the CPC configuration(s) after a PSCell change.
SN security keys for SCG selective activation
Proposal 10. For the procedure, the UE is configured by the network with non-overlapping sets of multiple sk-counters for each SN. This configuration can be provided in the initial RRC reconfiguration message containing the SCG selective activation configuration.
Proposal 11. UE changes the sk-counter sequentially upon every SN change and continues to use the same sk-counter after an intra-SN CPC.
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