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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-18, SON/MDT WID [1] has the following as one of the objectives,
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)
This paper will discuss SON/MDT enhancements for the MR-DC and fast MCG recovery further. 
2. Discussion
2.1 SON/MDT enhancements for MR-DC CPAC

Rel-17 SON/MDT WI developed the solution for MRO for NR-DC SCG failures [3]. In Rel-17, SON/MDT WI considered primarily two SCG failure scenarios as follows:
1. SCG RLF, and 
2. Legacy PSCell change or addition failure.

Observation 1: In Rel-17, SCGFailureInformation was enhanced for reporting relevant MRO parameters for SCG failures.

In Rel-17, MR-DC WI further developed conditional PSCell addition or change (CPAC) solutions for improving the success rate of PSCell change or addition. While rel-18 SON/MDT WID [1] captures the SON/MDT enhancements for MR-DC CPAC, in the RAN2#119-emeeting, RAN2 agreed to prioritize the MR-DC CPAC scenarios for NR-NR DC.

Agreements
MR-DC CPAC
1	For MR-DC CPAC, NR-NR DC scenario is prioritized, and other MR-DC scenarios can be discussed later.

UE upon CPA or CPC configuration reception, UE starts evaluating the configured execution conditions. If the configured execution conditions for a PSCell meet, UE performs PSCell change/addition procedures to the selected target PSCell. Note that the CPA or CPC procedures may fail if are performed too late, or too early, or UE selects the wrong PSCell to perform CPA or CPC procedure. Upon the failure of the CPA or CPC procedure, UE sends SCGFailureInformation to the MN indicating the failure of the CPA or CPC failure while providing relevant information. 

Observation 2: Upon CPA and CPC failure, SCGFailureInformation is used to report CPA or CPC failures. 

Proposal 1: Similar to rel-17 MRO for NR-DC SCG Failure reporting, use existing SCGFailureInformation for MRO for MR-DC CPAC.

Note that similar to the conditional handover, in the CPA and CPC configuration, the network can configure multiple (up to 8) PSCells for PSCell addition or change having different execution conditions. Note that CPA or CPC procedure can be MN-initiated or SN-initiated, however, UE may not be aware of whether a CPA or CPC procedure is MN-initiated or SN-initiated. Therefore, from the RAN2 point-of-view, differentiating whether a CPA or CPC procedure is MN-initiated or SN-initiated may not be required. 

Observation 3: A CPA or CPC procedure can be MN-initiated or SN-initiated, however, UE may not be aware of whether a CPA or CPC procedure is MN-initiated or SN-initiated.

Proposal 2: As UE is not aware of whether a CPA or CPC procedure is MN-initiated or SN-initiated, therefore, from the RAN2 point-of-view, differentiating whether a CPA or CPC procedure is MN-initiated or SN-initiated is not required. 

In Rel-17, Legacy PSCell change failure scenarios were captured in TS 37.340 [4], as the following,

-	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 the 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 from the source PSCell or target PSCell is found based on the measurements reported from the UE.
For CPA and CPC, the aforementioned failure scenarios can be further extended where RAN2 can study the optimization of CPA and CPC configurations in addition to the optimized selection of target cells. The following scenario can be considered, 

-	Too late CPC: a UE receives CPC configuration, but SCG failure is detected before the execution of the CPC command. 

        
-	Too early CPC: an SCG failure occurs shortly after a successful CPC procedure, or a CPC failure occurs during the CPC procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.

        
-	Wrong PSCell CPC or CPA: an SCG failure occurs shortly after a successful CPA or CPC procedure, or a CPA or CPC failure occurs during the CPA or CPC procedure; a suitable PSCell different from the source PSCell or target PSCell is found based on the measurements reported from the UE.

       
Note that as there is a previous PSCell for CPA procedure, therefore only the wrong PSCell CPA is a relevant failure scenario for CPA. SCGFailureInformation can be enhanced to capture relevant information for the above CPA and CPC failure scenarios. 

Proposal 3: RAN2 should consider enhancements of SCGFailureInformation for the following CPC failure scenarios,
· SCG failure before CPC execution
· Failed CPC execution, i.e., SCG T304 expiry 
· Successful CPC execution but RLF at target PSCell immediately after Successful CPC execution

Proposal 4: RAN2 should consider enhancements of SCGFailureInformation for the following CPA failure scenarios,
· Failed CPA execution, i.e., SCG T304 expiry 
· Successful CPA execution but RLF at target PSCell immediately after Successful CPA execution

As previously discussed in rel-17, SCGFailureInformation is a mandatory report. Therefore, we should limit extending the size of SCGFailureInformation by only including the information not available on the network. We can take rel-17 discussions on CHO as the baseline, and SCGFailureInformation can be enhanced to include relevant information. 

Proposal 5: Minimize the impact on SCGFailureInformation size by only including the relevant information for CPAC failure not available or retrieved at the network.

Proposal 6: Include the following information in the SCGFailure for CPA and CPC optimization:
· Indicate which configured execution event has been met if multiple execution conditions are configured at the UE
· The time gap between the reception of CPA or CPC configuration until execution or SCGFailure 
· The time gap between configured execution conditions if multiple execution conditions are configured at the UE and CPA or CPC execution is performed 

Note that there may have coexisting MR-DC failure scenarios such as legacy HOF, CHO failure, or PCell RLF with CPAC failures. However, RAN2 can deprioritize studying co-existing scenarios until RAN2 makes initial agreements on standalone CPAC failure scenarios. 

Proposal 7: RAN2 should deprioritize studying coexisting failure scenarios such as legacy HOF, CHO failure, or PCell RLF with CPAC failures, at least until RAN2 makes initial agreements on standalone CPAC failure scenarios.

2.2 SON/MDT enhancements for fast MCG recovery

In rel-16, fast MCG recovery was introduced to increase the resiliency of the MCG link, whereupon the detection of MCG RLF, a UE in RRC_CONNECTED sends the MCGFailureInfomration to recover the MCG link. UE also stores the relevant radio link information in the varRLF-report. Upon transmission of MCGFailureInfomration, UE starts timer T316 and waits for RRCReconfiguration from the network. Upon T316 expiry, UE performs the connection re-establishment procedure. Note that while T316 is running, the SCG failure may happen, and in such a scenario UE will not receive RRCReconfiguration from the network. 

In rel-16/rel-17, the RLF report is sent to the network upon successful MCG recovery procedure or upon establishment procedure. If the fast MCG recovery procedure succeeds, then UE indicates the RLF availability in the following RRCReconfigurationComplete and other following RRC complete messages. If fast MCG recovery fails, then UE indicates the RLF availability in the following RRCReestablishmentComplete and other following RRC complete messages. Note that, in the scenario, fast MCG recovery fails (i.e., T316 expires) or SCG Fails or SCG is deactivated, UE can provide additional information that can help enhance the fast MCG recovery procedure. 

Proposal 8: Upon the detection of fast MCG recovery failure, enhance the RLF report to include the following additional information,
· Upon t316 expiry, include an indicator to indicate fast MCG recovery failure
· Introduce an indicator to indicate if SCG Failure is detected during the MCG recovery procedure
· Introduce an Indicator to indicate if SCG was deactivated when MCG failure is detected at the UE 
· Include the cause of SCG failure, if SCG failure detected before the t316 expiry  
· Include configured SCG RRM measurements in the RLF report, if SCG RLF is detected during the fast MCG recovery procedure
3. Conclusion 
Observation 1: In Rel-17, SCGFailureInformation was enhanced for reporting relevant MRO parameters for SCG failures.

Observation 2: Upon CPA and CPC failure, SCGFailureInformation is used to report CPA or CPC failures. 

Proposal 1: Similar to rel-17 MRO for NR-DC SCG Failure reporting, use existing SCGFailureInformation for MRO for MR-DC CPAC.

Observation 3: A CPA or CPC procedure can be MN-initiated or SN-initiated, however, UE may not be aware of whether a CPA or CPC procedure is MN-initiated or SN-initiated.

Proposal 2: As UE is not aware of whether a CPA or CPC procedure is MN-initiated or SN-initiated, therefore, from the RAN2 point-of-view, differentiating whether a CPA or CPC procedure is MN-initiated or SN-initiated is not required. 

Proposal 3: RAN2 should consider enhancements of SCGFailureInformation for the following CPC failure scenarios,
· SCG failure before CPC execution
· Failed CPC execution, i.e., SCG T304 expiry 
· Successful CPC execution but RLF at target PSCell immediately after Successful CPC execution

Proposal 4: RAN2 should consider enhancements of SCGFailureInformation for the following CPA failure scenarios,
· Failed CPA execution, i.e., SCG T304 expiry 
· Successful CPA execution but RLF at target PSCell immediately after Successful CPA execution

Proposal 5: Minimize the impact on SCGFailureInformation size by only including the relevant information for CPAC failure not available or retrieved at the network.

Proposal 6: Include the following information in the SCGFailure for CPA and CPC optimization:
· Indicate which configured execution event has been met if multiple execution conditions are configured at the UE
· The time gap between the reception of CPA or CPC configuration until execution or SCGFailure 
· The time gap between configured execution conditions if multiple execution conditions are configured at the UE and CPA or CPC execution is performed 

Proposal 7: RAN2 should deprioritize studying coexisting failure scenarios such as legacy HOF, CHO failure, or PCell RLF with CPAC failures, at least until RAN2 makes initial agreements on standalone CPAC failure scenarios.

Proposal 8: Upon the detection of fast MCG recovery failure, enhance the RLF report to include the following additional information,
1. Upon t316 expiry, include an indicator to indicate fast MCG recovery failure
2. Introduce an indicator to indicate if SCG Failure is detected during the MCG recovery procedure
3. Introduce an Indicator to indicate if SCG was deactivated when MCG failure is detected at the UE 
4. Include the cause of SCG failure, if SCG failure detected before the t316 expiry  
5. Include configured SCG RRM measurements in the RLF report, if SCG RLF is detected during the fast MCG recovery procedure
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