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1	Introduction
The Rel-18 work on further NR mobility enhancements is described in the WID in [1]. The WID includes an objective related to enhancements for PSCell mobility in case of NR-DC configurations (objective 2).
[bookmark: _Hlk127188717]The following agreements were reached for the objective at the last meeting.
RAN2#123:
[bookmark: OLE_LINK102][bookmark: OLE_LINK103]For subsequent CPAC it is useful to support use of A3 A5
A3 A5 is supported with SN-initiated subsequent CPAC
For MN-initiated subsequent CPAC,  MN initially triggers the candidate cell preparation of subsequent CPAC procedure, i.e. MN triggers the procedure as defined in Section 10.5.2 and Section 10.2.2 of TS 37.340 in the endorsed running CR.
For SN-initiated inter-SN subsequent CPAC, SN initially triggers the candidate cell preparation of subsequent CPAC procedure, i.e. source SN triggers the procedure as defined in Section 10.5.2 of TS 37.340 in the endorsed running CR.
 For MN-initiated subsequent CPAC, the execution condition configuration is provided as following:
MN generates the execution conditions (A4 event) for initial CPAC execution, and the measID refers to the measurement configuration associated with MCG;
candidate SN generates the execution conditions (A3/A5 event)  for subsequent CPC execution, and the measID refers to the measurement configuration associated with SCG.
UE autonomously releases the subsequent CPAC configurations in the following cases: upon RRC re-establishment and RRC release (to RRC_IDLE and/or RRC_INACTIVE)
No need for an optimized single-indication-release of CPAC configuration. Can rely on explicit release for other cases. 
Will support the SA3 solution, i.e. update of Sk-counter at inter-SN-mobility, based on pre-configured multiple Sk-counter. UE need to know when Sk counter need to change.

In this contribution we discuss different aspects and open issues for objective 2 in the WID on Rel-18 work on further NR mobility enhancements (in [1]).
[bookmark: _Ref178064866]2	Discussion
2.1	Handling of subsequent CPAC configurations at execution
At RAN2#122 and RAN2#123 it has been agreed that the candidate SN generates the execution conditions for subsequent CPC in case of SN-initiated subsequent CPAC and MN-initiated subsequent CPAC, respectively.
For the MN-initiated subsequent CPAC, a related question is what the UE should do with the execution conditions (condEvent A4) that it received with the initial configuration. The question is then mainly whether they should be kept by the UE for CPA, in case the configuration is kept at a later SCG release.
It has been agreed that release of the subsequent CPAC configurations at SCG release is based on explicit indications from the network. It is then straightforward that the network (the MN) also provides execution conditions for subsequent CPAC configurations that are to be kept at the SCG release. The UE does thus not need to keep the initial execution conditions for a subsequent CPAC configuration when new execution conditions have been provided by a candidate SN.
[bookmark: _Toc146829483]The UE should not keep the initial execution conditions for a subsequent CPAC configuration when new execution conditions, from a candidate SN, have been applied.
As the UE moves between different serving PSCells the candidate cells for CPC would typically also change. It should therefore be possible to then release candidate configurations for Subsequent CPAC. It should therefore be indicated in CondReconfigToAddMod, in the Rel-18 configuration for subsequent CPC, which other subsequent CPAC configurations that are to be kept or released.
There may then also be some candidate PSCells that are not relevant candidates in the specific PSCell where the UE is currently located, but that are likely to be relevant candidates in case the UE later on moves to another PSCell. It would then be preferable to let the UE keep those candidate configurations, to avoid the need to reconfigure them again soon afterwards, but to skip performing measurements and evaluation for them where it they are not considered relevant. It should therefore be possible for the network to indicate that a candidate configuration is not applicable and that the UE does then not perform any evaluation of it.
Similar to the indication of execution conditions for subsequent CPC and indications about which configurations to keep or release, as discussed above, also information whether a kept configuration is to be considered as applicable or not, should then also be included in CondReconfigToAddMod.
[bookmark: _Toc134532428][bookmark: _Toc146829484]The network should, in CondReconfigToAddMod, be able to indicate whether the UE should keep or release the other stored candidate configurations for subsequent CPC.
[bookmark: _Toc134532429][bookmark: _Toc146829485]It should be possible for the network to indicate that a candidate configuration that is kept should be considered as not applicable. A not applicable candidate configuration should not be evaluated by the UE.
2.2	Intra-SN and inter-SN subsequent CPAC configurations
Both intra-SN and inter-SN CPC configurations are assumed to be supported for Subsequent CPAC. At RAN2#121bis it was agreed that inter-SN CPC configurations are in MN format:
For inter-SN SCG Selective Activation, the RRC reconfiguration message containing the Rel-18 CPC configurations provided to the UE is in MN format. 

A question is then however what format to use for intra-SN configurations. The existing Rel-16 intra-SN CPC configurations are in SN format and can thus not be used by the UE when moving to another SN. They need to be released at least when performing an inter-SN PSCell change.
[bookmark: _Toc134530056][bookmark: _Toc146829480]An intra-SN CPC configuration in SN format cannot be used after an inter-SN PSCell change.
There has been some discussion on whether co-existence of intra-SN and inter-SN subsequent CPAC should be supported. However, the discussion has mainly concerned whether intra-SN (in SN format) and inter-SN (in MN format) can be configured at the same time. It has not addressed how the UE can have a subsequent CPAC configuration that can be kept when the UE moves between SNs and where the candidate target PSCell sometimes belong to the same SN as the current serving PSCell and sometimes to a different SN. To enable this there is then a need to support that the MN format can be used also for configuration of intra-SN subsequent CPAC. It should thus be supported, for subsequent CPAC, to configure CPC for intra-SN candidate target PSCells using MN format.
[bookmark: _Toc146829481]To support inter-SN subsequent CPAC, it needs to be supported that the candidate target PSCell of a subsequent CPAC configuration is in another SN or in the same SN as the current PSCell.
[bookmark: _Toc134532431][bookmark: _Toc146829486]It should be supported to configure subsequent CPAC for an intra-SN candidate target PSCell in MN format.
2.4	Support for delta and reference configurations
For LTM it has been agreed to introduce a UE capability for support of the reference configuration and the reference configuration is thus optional to use for LTM. The same should be clarified for subsequent CPAC, i.e. that the reference configuration is optional and that it thus is up to network configuration whether to use it.
When the UE receives a subsequent CPAC configuration it needs to understand whether the included target configuration is a delta configuration (to be applied on top of the reference configuration) or if it is a complete configuration. The UE should then receive an indication about this with the configuration.
It is assumed that both the target configuration and the reference configuration can include both an SCG part and an MCG part so that both the candidate target SNs and the MN can use delta configurations. The use of a delta configuration or a complete configuration could then, for a target configuration, be different for the two parts. The MN should e.g. be able to decide to use a complete configuration whereas a candidate target SN decides to use a delta configuration. The indications should therefore be separate for the two parts to avoid the need for a corresponding coordination between the MN and each candidate target SN.
[bookmark: _Toc127445583][bookmark: _Toc134532434][bookmark: _Toc146829487]The reference configuration for Subsequent CPAC should be optional. It is up to the network whether to provide any reference configuration to the UE.
[bookmark: _Toc127445586][bookmark: _Toc134532435][bookmark: _Toc146829488]The UE, when receiving a candidate target cell configuration for Subsequent CPAC, should be aware whether it is a delta configuration (to be applied on top of a reference configuration) or if it is a complete configuration. This should be indicated separately for the SCG part and the MCG part of the configuration.
From the RAN2#123 post-email discussion for on stage-2 issues ([Post123][054][feMob] Discussion on stage-2 signalling open issues) the assumption is that the MN generates the MCG part of the reference configuration (if any) and an SN (source or candidate) generates the SCG part of the reference configuration. The common view is also that the MN is responsible for the reference configuration generation for MN/SN initiated inter-SN SCPAC, i.e. for the configurations in MN format. In the email discussion there was also a majority view on that the MN can request an SCG reference configuration from any of the involved SNs.
A question is however how the source SN (S-SN) should provide the reference configuration to the MN in case of SN-initiated subsequent CPAC in MN format. To avoid additional signalling between the MN and the S-SN, we think that the S-SN should provide the reference configuration already when initiating the procedure, i.e. with the SN CHANGE REQUIRED message.
[bookmark: _Toc146829489]For the SN-initiated case, the S-SN can provide an SCG reference configuration to the MN when initiating the procedure.
2.5	Security configurations
The need for multiple sk-counters is limited to some cases, such as where multiple CPA or inter-SN CPC executions are executed. In some cases there is no need for any sk-counter value at all and in some cases it is enough with the existing sk-counter in the candidate target configuration. When executing a subsequent CPAC configuration that requires a new security key, the UE should then first use the sk-counter in the candidate target configuration and then, at subsequent cases, use an sk-counter from the sk-counter list (for the SN).
[bookmark: _Toc146829490]When executing a subsequent CPAC configuration that requires a new security key, the UE should first use the sk-counter in the candidate target configuration and then, at subsequent cases, use an sk-counter from the sk-counter list (for the SN).
In the RAN2#123 post-email discussion for subsequent CPAC security ([Post123][046][feMob] subsequent CPAC security (Nokia)), some questions were left open. One concerned whether there is a need to define a UE behaviour for the scenario where there is no SK-counter available at the time of subsequent CPAC execution.
The network and the UE should normally be aligned about which sk-counter that is used, i.e. it should be clear about the order to use the configured sk-counter values. It should however be considered if there is a risk for misalignment in some specific cases, for example if the RRCReconfigurationComplete message transmission to the MN fails and e.g. an MCG failure recovery procedure is used. If there is a possible misalignment about the used sk-counter, it should be discussed how to handle this.
[bookmark: _Toc146829491]RAN2 to discuss possible misalignments between the UE and the network about used sk-counter and how to handle these.
For conditional reconfigurations, it has been agreed that it is up to UE implementation whether to perform the compliance check when the UE receives the configuration or only at execution (when the message is required to be applied). In case of subsequent CPAC, where the same configuration may be executed more than once, the latter may then correspond to performing multiple compliance checks. A reason why a subsequent CPAC configuration my no longer be valid at a later execution (even if it was valid at the first execution) is that there is no available sk-counter anymore. In that case, the UE cannot use the configuration for an inter-SN PSCell change or for a PSCell addition. The compliance check should thus consider also the availability of a security key configuration, when such is needed, and lead to that the UE detects an inability to comply with the configuration if there is no sk-counter available.
[bookmark: _Toc146829492]For subsequent CPAC configurations, the UE should perform a compliance check at each execution of the configuration where a new security key is needed, taking the availability of an sk-counter into account.
Conclusion
In the previous sections we made the following observations: 
Observation 1	An intra-SN CPC configuration in SN format cannot be used after an inter-SN PSCell change.
Observation 2	To support inter-SN subsequent CPAC, it needs to be supported that the candidate target PSCell of a subsequent CPAC configuration is in another SN or in the same SN as the current PSCell.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE should not keep the initial execution conditions for a subsequent CPAC configuration when new execution conditions, from a candidate SN, have been applied.
Proposal 2	The network should, in CondReconfigToAddMod, be able to indicate whether the UE should keep or release the other stored candidate configurations for subsequent CPC.
Proposal 3	It should be possible for the network to indicate that a candidate configuration that is kept should be considered as not applicable. A not applicable candidate configuration should not be evaluated by the UE.
Proposal 4	It should be supported to configure subsequent CPAC for an intra-SN candidate target PSCell in MN format.
Proposal 5	The reference configuration for Subsequent CPAC should be optional. It is up to the network whether to provide any reference configuration to the UE.
Proposal 6	The UE, when receiving a candidate target cell configuration for Subsequent CPAC, should be aware whether it is a delta configuration (to be applied on top of a reference configuration) or if it is a complete configuration. This should be indicated separately for the SCG part and the MCG part of the configuration.
Proposal 7	For the SN-initiated case, the S-SN can provide an SCG reference configuration to the MN when initiating the procedure.
Proposal 8	When executing a subsequent CPAC configuration that requires a new security key, the UE should first use the sk-counter in the candidate target configuration and then, at subsequent cases, use an sk-counter from the sk-counter list (for the SN).
Proposal 9	RAN2 to discuss possible misalignments between the UE and the network about used sk-counter and how to handle these.
Proposal 10	For subsequent CPAC configurations, the UE should perform a compliance check at each execution of the configuration where a new security key is needed, taking the availability of an sk-counter into account.
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