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1 Introduction 
In the last RAN3 meeting (RAN3 #121-bis [1]), there was continued progress on the basic signaling aspects. The agreements from the last RAN3 meeting are as follows.
RAN3 #121-bis agreements:
Late data forwarding is supported with Xn-U Address Indication.
Assuming UE is in DC, MN can prepare the source SN as a candidate SN for the inter-SN S-CPAC in the following case(s):
- Case 1: Using SN MOD REQ, in the initial preparation before sending the S-CPAC RRC configuration to UE
- FFS Case 2: Using SN MOD REQ/ SN RELEASE/ Xn-U address indication etc., after the execution of initial CPC 
Enhance XnAP to allow MN to request for SCG reference configuration from any of the involved SNs. Some indication is needed for the SN Addition Request and SN Modification Request message. 
After CPC execution from the source SN to other SN and if the source SN is configured as a candidate SN for subsequent CPAC, the MN may initiate late data forwarding by using Xn-U Address Indication message. 
MN informs the source SN the execution of CPC to and stop providing data to the UE.


In this contribution, we continue discussion on the signaling aspects for Subsequent CPAC.   
2 Signalling aspects for Subsequent CPAC
Assuming UE is initially in NR-DC operation, upon execution of the initial CPC, the source SN can be retained as a candidate SN for a subsequent CPC in inter-SN Subsequent CPAC. This case can arise when, upon receiving measurement reports from the UE just before CPC execution, the MN determines that some cells of the source SN can be configured as candidate PSCells for a subsequent CPC.
Observation 1. Upon receiving measurement reports from the UE just before CPC execution, the MN may determine that some cells of the source SN can be configured as candidate PSCells for a subsequent CPC, so that the source SN can be retained as a candidate SN for a subsequent CPC.
Proposal 1. Assuming UE is initially in NR-DC operation, upon execution of the initial CPC, the source SN can be retained as a candidate SN for a subsequent CPC in inter-SN Subsequent CPAC. Upon execution of the initial CPC, MN may use the Xn-U Address Indication procedure to indicate to the source SN to keep the UE context if the source SN is to be prepared as a candidate SN for a subsequent CPC in inter-SN Subsequent CPAC. 
We now discuss some proposals related to SN security aspects of Subsequent CPAC.
In the SA3 draftCR on this topic, the following three options were provided on the security information exchange between MN and a candidate SN as well as the corresponding interaction between the UE and the MN.
Option 1: The MN derives the corresponding KSN as described in Annex A.16 based on the corresponding SN Counter values. The KSN keys and the corresponding SN Counter values are sent to the SN from the MN. The SN shall store the KSN keys and the corresponding SN Counter values in its security context.
Option 2: After the derivation of sequence of multiple distinct SN Counter values for each candidate SN, the SN Counter values are sent to the UE from the MN. The MN does not need to store the SN Counter values for each SNs after sending them.
Option 3: The MN derives the corresponding KSN as described in Annex A.16 based on the corresponding SN Counters values. The KSN keys are sent to the SN from the MN. The SN shall store the KSN keys in its security context.
Corresponding to the Option 1 in 6.10.2.X.1: The UE shall inform the MN which SN Counter value it used for KSN derivation when accessing the SCG of the target SN. The MN signals the received SN Counter value to the SN. The SN decides the KSN based on the received SN Counter value.
Corresponding to the Option 2 in 6.10.2.X.1 [Alt 1]: When the UE accesses an SCG of a target SN, the MN receives the SN Counter value from the UE. The MN derives KSN using the received SN Counter value. The KSN is sent to the target SN from the MN.
Corresponding to the Option 2 in 6.10.2.X.1 [Alt 2]: When the UE accesses an SCG of a target SN, the target SN receives the SN Counter value from the UE. The target SN uses the SN Counter value to request the Ksn derivation from MN.
Corresponding to the Option 3 in 6.10.2.X.1: The SN chooses the first unused Ksn key for that UE to establish the security with the UE.
We think that Option 1 is most aligned with the last RAN2 #123-bis meeting [2] agreements. We have the following corresponding RAN3 proposal.
Proposal 2. During Subsequent CPAC preparation, MN derives a list of (SN counter, SN key) pairs for a candidate SN and provides the list to the candidate SN in the SN Addition Request message. The candidate SN stores the list of (SN counter, SN key) pairs in its security context for the UE.
As discussed in the last RAN2 #123-bis meeting [2], the reason for the UE to provide the selected sk-counter when it selects a new sk-counter value upon subsequent CPAC execution, is for the network to be able to handle a SN key mismatch situation. The following proposal discusses this and indicates the RAN3 impact.
Proposal 3. Upon subsequent CPAC execution, if the SN key is changed, upon receiving the RRC reconfiguration complete with the included SN counter, MN checks whether there is a key mismatch. If MN determines there is a key mismatch, MN forwards the SN counter received from the UE to the selected candidate SN in SN Reconfiguration Complete, and the selected candidate SN applies the corresponding SN key.
[bookmark: _Hlk110670114]MN could check whether there is a key mismatch by using the selected candidate PSCell ID information provided in RRC reconfiguration complete.
In accordance with an earlier RAN2 agreement, the MN can request the reference SCG configuration from the source SN or from any candidate SN.
Proposal 4. MN can use SN Addition procedure or an SN Modification procedure to request the reference SCG configuration from a candidate SN or the source SN. 
We now discuss some proposals for coexistence of inter-SN and intra-SN Subsequent CPAC configurations, an aspect that was agreed to be supported in Rel-18 in the last RAN2 meeting (RAN2 #123-bis [2]).
In the case of coexistence of inter-SN and intra-SN subsequent CPAC configurations, both the configurations should be provided in the MN format, for ease of handling at the UE (other UE may have to switch formats upon CPAC execution). For this, upon completion of preparation of an intra-SN subsequent CPC configuration, the SN should provide the intra-SN subsequent CPC configuration to the MN so that the MN can include it in an MN RRC reconfiguration message to the UE. 
Proposal 5. In the case of coexistence of inter-SN and intra-SN subsequent CPAC configurations, both the configurations should be provided in the MN format, for ease of handling at the UE. 
Proposal 6. Upon completion of preparation of an intra-SN subsequent CPC, the SN should provide the intra-SN subsequent CPC configuration to the MN using an SN Modification procedure so that the MN can include it in an MN RRC reconfiguration message to the UE.
We can follow the principles that have been agreed in the previous meeting: (a) MN can request a reference SCG configuration from any of the involved SNs (the source SN or a candidate SN), (b) MN provides a reference SCG configuration to an SN so that the SN can generate delta SCG configurations for the prepared candidate PSCells.  
Proposal 7. In the case of coexistence of inter-SN and intra-SN subsequent CPAC configurations, the following principles can still be followed: (a) MN can request the reference SCG configuration from any of the involved SNs (the source SN or any candidate SN), (b) MN provides the reference SCG configuration to an SN so that the SN can generate delta SCG configurations for the prepared candidate PSCells belonging to it. If the SN does not receive a reference SCG configuration from the MN, the SN generates full SCG configurations.
Proposal 8. As in Rel-17 CPAC, MN indicates to an SN the maximum number of conditional configurations that the SN can initiate preparation for (inter-SN or intra-SN subsequent CPC).   
3 Conclusions
Based on the above discussions, we recommend that RAN3 discuss the following observations and proposals.

Observation 1. Upon receiving measurement reports from the UE just before CPC execution, the MN may determine that some cells of the source SN can be configured as candidate PSCells for a subsequent CPC, so that the source SN can be retained as a candidate SN for a subsequent CPC.
Proposal 1. Assuming UE is initially in NR-DC operation, upon execution of the initial CPC, the source SN can be retained as a candidate SN for a subsequent CPC in inter-SN Subsequent CPAC. Upon execution of the initial CPC, MN may use the Xn-U Address Indication procedure to indicate to the source SN to keep the UE context if the source SN is to be prepared as a candidate SN for a subsequent CPC in inter-SN Subsequent CPAC. 
Proposal 2. During Subsequent CPAC preparation, MN derives a list of (SN counter, SN key) pairs for a candidate SN and provides the list to the candidate SN in the SN Addition Request message. The candidate SN stores the list of (SN counter, SN key) pairs in its security context for the UE.
Proposal 3. Upon subsequent CPAC execution, if the SN key is changed, upon receiving the RRC reconfiguration complete with the included SN counter, MN checks whether there is a key mismatch. If MN determines there is a key mismatch, MN forwards the SN counter received from the UE to the selected candidate SN in SN Reconfiguration Complete, and the selected candidate SN applies the corresponding SN key.
Proposal 4. MN can use SN Addition procedure or an SN Modification procedure to request the reference SCG configuration from a candidate SN or the source SN. 
Proposal 5. In the case of coexistence of inter-SN and intra-SN subsequent CPAC configurations, both the configurations should be provided in the MN format, for ease of handling at the UE. 
Proposal 6. Upon completion of preparation of an intra-SN subsequent CPC, the SN should provide the intra-SN subsequent CPC configuration to the MN using an SN Modification procedure so that the MN can include it in an MN RRC reconfiguration message to the UE.
Proposal 7. In the case of coexistence of inter-SN and intra-SN subsequent CPAC configurations, the following principles can still be followed: (a) MN can request the reference SCG configuration from any of the involved SNs (the source SN or any candidate SN), (b) MN provides the reference SCG configuration to an SN so that the SN can generate delta SCG configurations for the prepared candidate PSCells belonging to it. If the SN does not receive a reference SCG configuration from the MN, the SN generates full SCG configurations.
Proposal 8. As in Rel-17 CPAC, MN indicates to an SN the maximum number of conditional configurations that the SN can initiate preparation for (inter-SN or intra-SN subsequent CPC).   
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