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1	Introduction
It was agreed to support MRO for MR-DC CPAC in R18 [1]: 
- Support of SON/MDT enhancements for [RAN3, RAN2]:
•	MR-DC CPAC
•	Successful PScell change report
•	Successful Handover Report (e.g. inter-RAT)
•	NPN 
•	RACH report
•	fast MCG recovery
•	NR-U (MRO and UL MLB)
In this paper, we would discuss the details of SON enhancements for CPC.
2	Discussion
In R16, intra-SN CPAC without MN involvement is introduced, to further enhance mobility robustness, MN or SN initiated inter-SN CPAC and intra-SN CPAC with MN involvement are specified in R17. In general, a CPAC procedure means a CPA or CPC procedure, the legacy SN addition and SN change procedure can be taken as a baseline to support CPAC. 
Compared with legacy PSCell change, the most difference in a CPC procedure is that it is the UE to decide whether/when to perform CPC execution e.g. perform PSCell change towards a target PSCell in which the corresponding CPC execution condition is fulfilled, after receiving CPC configuration. In a CPC procedure, the following phases are included: 
· CPC configuration: The network provides the CPC configuration to the UE. The CPC configuration includes the configuration of CPC candidate PSCell(s) generated by the candidate SN(s), and CPC execution condition(s) generated by MN in case of MN initiated CPC or SN in case of SN initiated CPC. The network may update CPC configuration before CPC execution. 
· [bookmark: _Hlk110349412]CPC Evaluation: After receiving the latest CPC configuration, the UE shall perform conditional configuration evaluation. If the execution condition of a CPC candidate PSCell is fulfilled, the UE shall consider the candidate PSCell as a target PSCell and initiate CPC execution.
· CPC execution: The UE shall apply the configuration generated by the target PSCell, and perform PSCell change from the source PSCell to the target PSCell.
The following failure cases may happen in a CPC procedure:
· Case 1: an SCG failure occurs before CPC is executed, i.e. source SCG failure occurs after being configured with CPC configuration and before CPC is executed; 
· [bookmark: _Hlk110349565]Case 2: an SCG failure occurs during CPC execution phase, i.e. the UE fails to access the target PSCell in which the CPC execution condition is fulfilled;
· Case 3: an SCG failure occurs shortly after successful CPC execution, i.e. an SCG failure occurs shortly in the target PSCell after a successful PSCell change from a source PSCell to the target PSCell.
Failure in a CPC procedure would impact system performance, MRO for CPC should be supported. The above failure cases shoule be considered. 
In R17, MRO for SCG failure in NR-NR DC is supported, and MRO for other MR-DC SCG failure scenarios would be discussed in R18 since limited R17 TU. On the other hand, only MRO for SCG failure in PSCell change procedure is specified in R17, but SCG failure in PSCell addition procedure is excluded. Similarily as MRO for SCG failure in R17, MRO for CPC in NR-NR DC should be prioritized in R18, if time allows, MRO for CPA and MRO for CPC in other MR-DC scenarios can be discussed. 
Observation: In R17, MRO for PSCell change in NR-NR DC is supported, but MRO for PSCell addition is not.
Proposal 1: In R18, MRO for CPC in NR-NR DC should be prioritized, and MRO for CPA and other type MR-DC are de-prioritized. The following failure cases should be considered: 
· an SCG failure occurs before CPC is executed;
· an SCG failure occurs during CPC execution phase;
· an SCG failure occurs shortly after successful CPC execution.
In R17 MRO for PSCell change failure, it aims to address failure types such as too late PSCell change, too early PSCell change and triggering PSCell change to wrong PSCell as specified in TS37.340 [2]: 
One of the functions of self-optimization for PSCell change is to detect PSCell change failures that occur due to Too late PSCell change or Too early PSCell change, or Triggering PSCell change to wrong PSCell. These problems are defined as follows:
-	Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found based on the measurements reported from the UE.
-	Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.
[bookmark: _Hlk110426728]-	Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.
In the definition above, the "successful PSCell change" refers to the UE state, namely the successful completion of the RA procedure.
In general, the definition of PSCell change failure types can be reused for CPC in stage 2, since CPC execution means PSCell change from a source PSCell to a target PSCell, i.e. in case of CPC, the Too late PSCell change, Too early PSCell change and Triggering PSCell change to wrong PSCell in the definition above means Too late CPC execution, Too early CPC execution and Triggering CPC execution to wrong PSCell. There is no need to have separate failure type detection and definition for CPC. 
Proposal 2: The legacy MRO detection and definition of PSCell change failure can be reused for CPC.
In RAN2#113e meeting, it has agreed that SCGFailureInformation procedure can be taken as the baseline for CPAC failure ‎handling in Rel-17 ‎scenarios.‎ In R17, to support MRO for SCG failure, besides failure type and measurement results in MCG and SCG, the SCG Failure Information message is enhanced to include other SCG failure related information i.e. previousPSCellId, failedPSCellId, timeSCGFailure and RA information. To support MRO for CPC in R18, the SCG Failure Information message can be reused by the UE to report CPC failure related information.
Proposal 3: SCG Failure Information procedure can be enhanced to support MRO for CPC.
In case of an SCG failure occurs before CPC execution, to enable the network decide whether the CPC execution condition or candidate PSCell(s) are configured properly or not, it is necessary for the UE to report the time elapsed between the SCG failure in source SCG and the latest CPC configuration is received in the SCG Failure Information message. For example, if this reported time duration is long, network may understand that SCG failure may be caused due to strict CPC execution condition, network may reduce the RSRP/RSRQ/SINR trigger threshold for CPC or TTT value for CPC evaluation.
Proposal 4: The UE reports the time elapsed between the SCG failure in source SCG and the latest CPC configuration is received.
In case of an SCG failure occurs during CPC execution phase or an SCG failure occurs shortly after successful CPC execution, since it is the UE decides when CPC execution is triggered, it is necessary for the UE to report the time elapsed between the CPC execution towards the target PSCell and the corresponding latest CPC configuration is received for the target PSCell in the SCG Failure Information message.
Additionally, in R17, timeSCGFailure IE is introduced in the SCG Failure Information message to indicate the time elapsed since the last execution of RRCReconfiguration with reconfigurationWithSync for the SCG until the SCG failure. For a CPC procedure, this IE can be reused to indicate the time elapsed since the CPC execution towards the target PSCell until the SCG failure, i.e. the time elapsed since executing the last PSCell change towards the target PSCell until the PSCell change failure or a RLF occurring shortly after the successful PSCell change. 
Proposal 5: The UE reports the time elapsed between the CPC execution towards the target PSCell and the corresponding latest CPC configuration is received for the target PSCell, and the time elapsed since the CPC execution towards the target PSCell until the SCG failure.
Considering legacy PSCell change procedure and CPC procedure have different configurations, it is beneficial for the network to know the type of PSCell change when performing MRO. The UE may report the type of PSCell change i.e. CPC in the SCG Failure Information message.
Proposal 6: The UE reports the type of PSCell change, i.e. CPC.
Furthermore, to analyze whether CPC configuration is set properly, e.g. whether CPC execution condition(s) are configured properly, or whether configured CPC candidate PSCell(s) are suitable, it is beneficial for the network to know the configured CPC configuration(s) for MRO analysis, especially when the network does not have CPC related parameters, e.g. when UE context is released. The UE may report the latest configured CPC configuration including the latest CPC execution condition(s) and the list of latest CPC candidate PSCells in the SCG Failure Information message.
Proposal 7: The UE reports the latest configured CPC configuration including the latest CPC execution condition(s) and the list of latest CPC candidate PSCells.
In R17 MRO for PSCell change failure, MN performs initial analysis to identify the node that caused the failure. If the failure is caused by a SN, the MN forwards the SCG Failure Information to the SN via the SCG FAILURE INFORMATION REPORT message, then the SN performs the final root cause analysis. This mechanism can be taken as baseline for MRO for CPC in R18, i.e. after MN receives above CPC failure related information from the UE, MN performs initial analysis to identify the node that caused the failure in the CPC procedure, if the failure is caused by a SN, MN forwards the CPC failure related information to the SN via the SCG FAILURE INFORMATION REPORT message.
Proposal 8: MN performs initial analysis to identify the node that caused the failure based on the received CPC failure related information, if the failure is caused by a SN, MN forwards the CPC failure related information to the SN via the SCG FAILURE INFORMATION REPORT message.
In case of SCG failure occurring shortly in target PSCell after successful CPC execution, since the UE releases CPC configuration after successful CPC execution, network configured CPC configuration cannot be reported by the UE, additionally, network may have released UE context e.g. including CPC configuration, for example, MN may release the UE context when it receives CPC failure related information, or UE context is released in the source SN when it receives CPC failure related information from MN. To enable network has sufficient CPC configuration to analyze failure, network-based solution can be considered, e.g. source SN sends SN Mobility Information which is mapped to the latest CPC configuration to MN after CPC is successfully executed e.g. via the existing SN Release Request ACK message, when MN transfers CPC failure related information to the source SN, the SN Mobility Information may also be transferred to the source SN via the SCG FAILURE INFORMATION REPORT message similarily as in R17.
Proposal 9: RAN3 consider whether network-based solution is needed for getting latest CPC configuration for MRO purpose when UE context is released. 
3	Conclusion
In this contribution, the details of SON enhancements for CPC are discussed. We have the following observation and proposals:
Observation: In R17, MRO for PSCell change in NR-NR DC is supported, but MRO for PSCell addition is not.
Proposal 1: In R18, MRO for CPC in NR-NR DC should be prioritized, and MRO for CPA and other type MR-DC are de-prioritized. The following failure cases should be considered: 
· an SCG failure occurs before CPC is executed;
· an SCG failure occurs during CPC execution phase;
· an SCG failure occurs shortly after successful CPC execution.
Proposal 2: The legacy MRO detection and definition of PSCell change failure can be reused for CPC.
Proposal 3: SCG Failure Information procedure can be enhanced to support MRO for CPC.
Proposal 4: The UE reports the time elapsed between the SCG failure in source SCG and the latest CPC configuration is received.
Proposal 5: The UE reports the time elapsed between the CPC execution towards the target PSCell and the corresponding latest CPC configuration is received for the target PSCell, and the time elapsed since the CPC execution towards the target PSCell until the SCG failure.
Proposal 6: The UE reports the type of PSCell change, i.e. CPC.
Proposal 7: The UE reports the latest configured CPC configuration including the latest CPC execution condition(s) and the list of latest CPC candidate PSCells.
Proposal 8: MN performs initial analysis to identify the node that caused the failure based on the received CPC failure related information, if the failure is caused by a SN, MN forwards the CPC failure related information to the SN via the SCG FAILURE INFORMATION REPORT message.
Proposal 9: RAN3 consider whether network-based solution is needed for getting latest CPC configuration for MRO purpose when UE context is released.
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