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1	Decision/action requested
It is proposed to endorse the proposal of this discussion paper. 
2	References
[1]	3GPP LS R2-2213337: "Discussion on NR-DC with selective activation cell of groups".

3	Rationale
SA3 has received an LS from the RAN2[1] on "Discussion on NR-DC with selective activation cell of groups". In Rel-18, RAN2 is introducing a new feature called selective SCG activation, which allows a UE to remain connected to its primary serving cell (PCell) and to be configured with multiple conditional reconfigurations for different candidate target Primary secondary serving cells (PSCells). These conditional reconfigurations are RRC (Radio Resource Control) reconfiguration messages that may include an sk-counter value. Based on measurement results on the candidate target PSCells, the UE can select and execute one of these conditional reconfigurations, changing its PSCell without requiring any reconfiguration messages from the network. The UE may keep these conditional reconfigurations and continue switching between the candidate target PSCells multiple times, including switching back to an earlier selected PSCell.
The candidate target PSCells may be controlled by different serving nodes (in this context, SNs), so the execution of a conditional reconfiguration may also result in the UE changing its serving SN. The serving SNs may have different PDCP anchor points. RAN currently supports scenarios where the UE switches between different PSCells controlled by either the same or different SNs. These PSCells may be configured with different sk-counter values, and the UE uses these values to determine the SKgNB to use and how to handle the reconfiguration. The UE is agnostic of the network architecture and acts on the sk-counter values received, which are typically changed when the SN changes. 
Observation 1: RAN currently supports scenarios where the UE switches between different PSCells controlled by the same or different SNs. These PSCells may be configured with different sk-counter values, and the UE uses these values to determine the SKgNB to use and how to handle the reconfiguration.
RAN2 is asking if the existing handling of the sk-counter and S-KgNB is sufficient in scenarios where the UE switches between different SNs when the UE is pre-configured for these SNs. RAN2 is specifically asking if it is acceptable for the same sk-counter and S-KgNB values to be used when the UE activates or deactivates on different serving nodes. RAN2 has provided two examples of scenarios that it expects to be supported in this context: (1) the UE changes to PSCell #1a controlled by SN #1, then to PSCell #2a controlled by SN #2, then back to PSCell #1a controlled by SN #1; and (2) the UE changes to PSCell #1a controlled by SN #1, then to PSCell #2a controlled by SN #2, then to PSCell #1b controlled by SN #1.
Observation 2: RAN2 is asking if the existing handling of the sk-counter and S-KgNB is sufficient in scenarios where the UE switches between different SNs. RAN2 is specifically asking if it is acceptable for the same sk-counter and S-KgNB values to be used when the UE activates or deactivates on different serving nodes.
As there is no new reconfiguration message with sk-counter sent to the UE during the activation/deactivation of the PSCells, the existing procedures for handling the sk-counter in selective SCG activation are as follows:
For scenario 1: When the UE executes a conditional reconfiguration, it derives the S-KgNB from the sk-counter in the reconfiguration message. The S-KgNB is a key used for security between the UE and the gNodeB. In the scenarios described in the liaison statement, the UE will use the same S-KgNB every time it is connected to PSCell #1a. The UE will use the same S-KgNB as before when it comes back after switching to a different SN (Secondary Node).
For scenario 2: If the same value of sk-counter is included in the conditional reconfiguration for PSCell #1a and the conditional reconfiguration for PSCell #1b, the UE will use the same S-KgNB for both PSCells. This means the UE will use the same S-KgNB as before when it switches to PScell#1b after switching to a different SN, even if different SNs control the PSCells. In this case, PSCell #1a can reuse the Sk-counter and security context in scenarios described in the LS by storing the security context and not releasing it. 
Observation 3:   The network may reuse the sk-counter and security context by storing the context and not releasing it, but this decision is up to the network implementation.
4	Detailed proposal
The following observations are made from above
Observation 1: RAN currently supports scenarios where the UE switches between different secondary serving cells (PSCells) controlled by either the same or different SNs. These PSCells may be configured with different sk-counter values, and the UE uses these values to determine how to handle the reconfiguration.
Observation 2: RAN2 is asking if the existing handling of the sk-counter and S-KgNB is sufficient in scenarios where the UE switches between different SNs. RAN2 is specifically asking if it is acceptable for the same sk-counter and S-KgNB values to be used when the UE activates or deactivates on different serving nodes.
Observation 3:  The network may reuse the sk-counter and security context by storing the context and not releasing it, but this decision is up to the network implementation.
Following proposals needs to be agreed
1) It is proposed to agree to the LS proposal [S3-XXX] with the following proposals:
1. SA3 agrees that these scenarios in RAN2 can be supported, and do not see any issues with the existing handling of the sk-counter and S-KgNB in this context.
2. SA3 does not see any issues with the existing handling of the sk-counter and S-KgNB in this scenario. The sk-counter is used to ensure the freshness of the S-KgNB and is updated when the UE switches to a different SN. SA3 has no issues with the UE using the same S-KgNB before and after switching to a different SN.
3. SA3 agrees that when the same Sk-counter value is included in the conditional reconfiguration for multiple PSCells controlled by the same SN, the UE should be able to reuse the Sk-counter and security context. In this case, even if the UE has moved to a different SN, the UE will use the same S-KgNB for those PSCells.  
2)  It is proposed to send an LS response in S3-XXX to RAN2.

