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1	Introduction
In RAN3#117bis-e meeting [1], some agreements on SON enhancements for CPAC were achieved: 
Not consider too late CPA.
CPA Execution to wrong PSCell will be considered, e.g. UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; a suitable PSCell different with target PSCell is found based on the measurements reported from the UE.
Too Late CPC Execution, Too Early CPC Execution and CPC Execution to wrong PSCell will be considered: 
[bookmark: _Hlk117610933]-	Too Late CPC Execution: UE receives CPC configuration, while a SCG failure occurs before CPC execution condition is satisfied; a suitable PSCell different with source PSCell is found based on the measurements reported for the UE.
-	Too Early CPC Execution: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; source PSCell is still the suitable PSCell based on the measurements reported from the UE.
-	CPC Execution to wrong PSCell: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.
For MRO for CPAC, deprioritize Case i/ii/iii/iv:
-	Case i: mixed scenarios of legacy PA and CPA, i.e. UE receives CPA configuration, a legacy PSCell addition is performed but fails, or a legacy PSCell addition is performed and succeeds but an SCG failure occurs shortly after the successful legacy PSCell addition.
-	Case ii: mixed scenarios of legacy PC and CPC, i.e. UE receives CPC configuration, a legacy PSCell change is performed but fails, or a legacy PSCell change is performed and succeeds but an SCG failure occurs shortly after the successful legacy PSCell change.
-	Case iii: MCG RLF or handover failure or CHO execution failure before CPA/CPC execution.
-	Case iv: CHO-CPC coexistence scenarios with low priority.

In this paper, we would further discuss the details of SON enhancements for CPAC in NR-DC.
2	Discussion
RAN3#117bis-e meeting discussed CPA failure scenarios, too late CPA is exclued and CPA Execution to wrong PSCell is agreed. It is FFS on whether to consider Too Early CPA Execution, e.g. UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; no suitable PSCell is found based on the measurements reported from the UE. If Too Early CPA Execution happens, it may indicate that network needs to initiate CPA procedure later. Therefore, Too Early CPA Execution will be considered for MRO.
[bookmark: _Hlk117605883]Proposal 1: Too Early CPA Execution will be considered, e.g. UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; no suitable PSCell is found based on the measurements reported from the UE.
If RAN3 agrees too early CPA Execution, stage 2 definition for Too Early CPA Execution and CPA Execution to wrong PSCell should be introduced in TS37.340. The corresponding TP is attached in the Annex.
Proposal 2: Introduce stage 2 definition for Too Early CPA Execution and CPA Execution to wrong PSCell in TS37.340.
RAN3#117bis-e meeting also agreed to consider Too Late CPC Execution, Too Early CPC Execution and CPC Execution to wrong PSCell. In R17 MRO for PSCell change failure, failure types such as too late PSCell change, too early PSCell change and triggering PSCell change to wrong PSCell are 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.
-	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 Too Late CPC Execution, Too Early CPC Execution and CPC Execution to wrong PSCell with necessary updates 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 means Too Late CPC Execution, Too Early CPC Execution and CPC Execution to wrong PSCell. Similar as MRO for CHO, there is no need to have separate failure type definition for CPC. The corresponding TP is attached in the Annex.
Proposal 3: The existing failure type definition of PSCell change in TS37.340 can be reused for CPC with necessary updates.
In R17, to support MRO for NR-DC 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 NR-DC CPAC in R18, the SCG Failure Information message can be reused by the UE to report CPAC failure related information.
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 too late CPC execution may be caused due to strict CPC execution condition, network may relax 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 CPAC execution or an SCG failure occurs shortly after successful CPAC execution, since it is the UE decides when CPAC execution is executed, it is necessary for the UE to report the time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC 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 CPAC procedure, this IE can be reused to indicate the time elapsed since the CPAC execution towards the target PSCell until the SCG failure, i.e. the time elapsed since executing the last PSCell addition/change towards the target PSCell until the PSCell addition/change failure or a RLF occurring shortly after the successful PSCell addition/change. 
Proposal 5: The UE reports the time elapsed since the CPAC execution towards the target PSCell until the SCG failure.
Considering legacy PSCell addition/change procedure and CPA/CPC procedure have different configurations, it is beneficial for the network to know the type of PSCell addition/change when performing MRO. The UE may report the type of PSCell addition/change i.e. CPA or CPC in the SCG Failure Information message, especially for the case that no CPAC specific informatin is reported in the SCG Failure Information message.
Proposal 6: The UE reports the type of PSCell addition/change, i.e. CPA or CPC.
In R17 MRO for PSCell change failure, MN performs initial analysis to identify the node that caused the failure. The MN may use the SCG Failure Information Report procedure to verify whether intra-SN PSCell change has been triggered in the last serving SN and stores the SCG Failure Information for the time needed to receive possible response from the last serving SN. If the failure is caused by a source SN, the MN forwards then the SCG Failure Information to the source SN. The node responsible for the last PSCell change (the source SN, the last serving SN or the MN) performs the final root cause analysis. This mechanism can be taken as baseline for MRO for CPAC, i.e. after MN receives CPAC failure related information from the UE, MN performs initial analysis to identify the node that caused the failure in the CPAC procedure, the SCG FAILURE INFORMATION REPORT message can be used to transfer CPC failure related information from MN to SN, the SCG FAILURE TRANSFER can be used to inform MN that the root cause of CPC failure may have occurred in other nodes.
[bookmark: _Hlk117674480]Proposal 7: SCG FAILURE INFORMATION REPORT and SCG FAILURE TRANSFER procedure can be reused to support MRO for CPAC.
In case of SCG failure occurring shortly in target PSCell after successful CPAC execution, since the UE releases CPAC configuration after successful CPAC execution, network configured CPAC configuration cannot be reported by the UE, additionally, source SN may have released UE context e.g. CPAC configuration including CPAC candidate PSCell list and CPAC execution conditions, when it receives CPC failure related information from MN. 
To enable network has sufficient CPAC configuration for MRO analysis, the potential network-based solutions can be considered:
· Option 1: 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.
· Option 2: MN keeps the latest CPC configuration received from source SN, when MN transfers CPC failure related information to the source SN, the latest CPC configuration may also be transferred to the source SN via the SCG FAILURE INFORMATION REPORT message.
Since SN Mobility Information is introduced in the SCG FAILURE INFORMATION REPORT message for MRO for SCG failure in R17, Option 1 has less spec impacts and Xn signalling overhead compared with Option 2, Option 1 is preferred. 
Proposal 8: Consider network-based solution for getting CPAC configuration for MRO. 
3	Conclusion
In this contribution, the details of SON enhancements for CPAC in NR-DC are discussed. We have the following proposals:
Proposal 1: Too Early CPA Execution will be considered, e.g. UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; no suitable PSCell is found based on the measurements reported from the UE.
Proposal 2: Introduce stage 2 definition for Too Early CPA Execution and CPA Execution to wrong PSCell in TS37.340.
Proposal 3: The existing failure type definition of PSCell change in TS37.340 can be reused for CPC with necessary updates.
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 since the CPAC execution towards the target PSCell until the SCG failure.
Proposal 6: The UE reports the type of PSCell addition/change, i.e. CPA or CPC.
Proposal 7: SCG FAILURE INFORMATION REPORT and SCG FAILURE TRANSFER procedure can be reused to support MRO for CPAC.
Proposal 8: Consider network-based solution for getting CPAC configuration for MRO.
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[bookmark: _Toc46502093][bookmark: _Toc51971441][bookmark: _Toc52551424][bookmark: _Toc115647961][bookmark: _Hlk118126780]10.18	Self-optimisation for PSCell change
[bookmark: _Toc46502094][bookmark: _Toc51971442][bookmark: _Toc52551425][bookmark: _Toc115647962]10.18.1	General
For analysis of PSCell change failure, the UE makes the SCG Failure Information available to the MN.
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. The SN performs the final root cause analysis.
[bookmark: _Toc46502095][bookmark: _Toc51971443][bookmark: _Toc52551426][bookmark: _Toc115647963]10.18.2	PSCell change failure
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.
-	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 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 CPC Execution to wrong PSCell.
10.x	Self-optimisation for Conditional PSCell Addition
10.x.1	General
For analysis of conditional PSCell addition failure, the UE makes the SCG Failure Information available to the MN for root cause analysis.
10.x.2	Conditional PSCell addition failure
One of the functions of self-optimization for conditional PSCell addition is to detect failures that occur due to Too early CPA Execution, or CPA Execution to wrong PSCell. These problems are defined as follows:
-	Too early CPA Execution: CPA is configured and CPA execution is initiated, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; no suitable PSCell is found based on the measurements reported from the UE.
-	CPA Execution to wrong PSCell: CPA is configured and CPA execution is initiated, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; a suitable PSCell different with target PSCell is found based on the measurements reported from the UE.
In the definition above, the "successful CPA execution " refers to the UE state, namely the successful completion of the RA procedure.
