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Introduction

It is specified in [1] that support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback is part of WI scope for R18 SON-MDT where RAN2 will focus on the specification of the UE reporting necessary to enhance the mobility parameter tuning.
Discussion
2.1 MRO enhancement for inter-system handover voice fallback

------------------------------------------------------------ From 38331-h10 ----------------------------------------------------------------
5.4.3.5
Mobility from NR failure

The UE shall:

1>
if the UE does not succeed in establishing the connection to the target radio access technology:

2>
if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:

3>
store handover failure information in VarRLF-Report according to 5.3.10.5;
2>
if voiceFallbackIndication is included in the MobilityFromNRCommand message:

3>
attempt to select an E-UTRA cell:

4>
if a suitable E-UTRA cell is selected:

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>
else:

5>
revert back to the configuration used in the source PCell;

5>
initiate the connection re-establishment procedure as specified in clause 5.3.7;

2>
else:

3>
revert back to the configuration used in the source PCell;

3>
initiate the connection re-establishment procedure as specified in clause 5.3.7;

1>
else if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand message; or

1>
if there is a protocol error in the inter RAT information included in the MobilityFromNRCommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2>
if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:

3>
store handover failure information in VarRLF-Report according to 5.3.10.5;

2>
revert back to the configuration used in the source PCell;

2>
initiate the connection re-establishment procedure as specified in clause 5.3.7.

------------------------------------------------------------ From 38331-h10 ----------------------------------------------------------------
Based on procedure highlighted above it can be observed that for UE supporting inter-RAT MRO EUTRA, UE will store the mobility from NR failure information as part ofRLF-report as long as the RAT type is set to EUTRA. Since the RAT type is a mandatory filed in mobilityFromNRCommand, which means for EPS fallback (i.e., fallback from NR to EPC due to voice service) the RAT type will also set as EUTRA. Therefore, for a UE supporting inter-RAT MRO EUTRA, UE will also includes the mobility from NR failure information due to failed voice fallback operation as part of RLF-report.

Observation 1: Based on existing specs, UE supporting inter-RAT MRO EUTRA will store mobility from NR failure information in RLF-report, which includes also the case where the mobility from NR is initiated for voice fallback.

Different from other inter-system HO failure where the failure is caused due to improper mobility decision (e.g., too late or to wrong HO failure), NW initiate EPS fallback is due to it’s incapability to support voice service, which could be limited by NW or UE’s capability or due to load consideration. Yet, this is different from the consideration on mobility management consideration. 
Observation 2: NW decide whether to initiate EPS fallback with consideration on both its and UE’s capability to support voice service, which is not part of MRO scope.

Based on above reasoning, it could be misleading to NW to include RLF-report containing mobility from NR failure information where the mobilityFromNRCommand is initiated for voice fallback. Therefore, indication is needed to be included in RLF-report to help NW identify whether the mobilityFromNRFailure is initiate for voice fallback or not, so that NW can exclude them when analyzing the root cause of inter-system MRO scenarios.

Observation 3: It could be misleading to NW to include RLF-report containing mobility from NR failure information where the mobilityFromNRCommand is initiated for voice fallback, since the HO initiated is not due to mobility management consideration but due to the service type and NW’s capability consideration.

Observation 4: Indication is needed to be included in RLF-report to help NW identify whether the mobilityFromNRFailure is initiate for voice fallback or not, so that NW can exclude them when analyzing the root cause of inter-system MRO scenarios.
Proposal 1: It is proposed to include indication in RLF-report to help NW identify whether the mobilityFromNRFailure is initiate for voice fallback or not.
2.2 MRO for MR-DC SCG failure scenario

Moreover, there are multiple scenarios can be considered for MR-DC scenarios therefore it is needed to discuss which scenario needs to be considered for studying. With the growing NR market, the need to maintain and update LTE system becomes less, therefore it is preferred to focus on MR-DC scenarios with connection to 5CC, which means NGEN-DC and NE-DC.
Proposal 2: It is proposed RAN2 to specify UE reporting to support MRO for NGEN-DC and NE-DC scenarios.
For NGEN-DC, where MN is an ng-eNB and SN is gNB, UE will initiate transmission of SCGFailureInformationNR upon SCG failure and transmit to ng-eNB as specified in TS 36331. For NE-DC where MN is an gNB and SN is ng-eNB, UE UE will initiate transmission of  SCGFailureInformationEUTRA upon SCG failure and transmit to gNB as specified in TS 38331. 

Observation 5: UE will initiate transmission SCGFailureInformationNR/SCGFailureInformationEUTRA in case SCG failure in NGEN-DC/NE-DC respectively.
In R17 SCGFailureInformation has been enhanced to includes below parameters in case PSCell change failure for NR-DC SCG failure MRO use case:

failedPSCellId : the physical cell identity and carrier frequency of the failed PSCell ;

previousPSCellId: the physical cell identity and carrier frequency of the source PSCell ;

timeSCGFailure: the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync for the SCG until declaring the SCG failure;

perRAInfoList in case failureType is synchReconfigFailureSCG or randomAccessProblem while T304 was running
To limit the specs impact, similar solution can be adopted to help MRO for MR-DC scenarios aforementioned. Therefore, it is proposed to enhance SCGFailureInformationNR SCGFailureInformationEUTRA to allow storing the same amount of parameters introduced for NR-DC MRO.
Observation 6: For NR-DC failure, SCGFailureInformation has been enhanced to includes failure PSCell identity, previous PSCell identity, timeSinceFailure and RA information in case PSCell change failure. The same enhancements can be adopted for SCGFailureInformationNR/SCGFailureInformationEUTRA to limit specs impact.
Considering for above mentioned scenarios the RAT type of MN and SN is different, how to capture required parameters for MRO will need to further discussed. For example, whether the information needs to be encoded based on SN or MN RAT type will depends on if anything needs to be exposed to MN, which relates to the detailed solution RAN3 decide for MRO scenarios.

Observation 7: For NGEN-DC/NE-DC case where the RAT type of MN and SN is different, how to capture the required information in corresponding SCG failure information needs further studies which depends on the detailed solution RAN3 decide for MRO (e.g., whether any information needs to be exposed to MN).
Based on above analysis, below proposal is given:

Proposal 3: SCGFailureInformationNR SCGFailureInformationEUTRA can be enhanced to includes below parameters in case PSCell change failure, and how the parameters is encoded in siganlling can be ffs:

the physical cell identity and carrier frequency of the failed PSCell ;

the physical cell identity and carrier frequency of the source PSCell ;

the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync for the SCG until declaring the SCG failure;

perRAInfoList in case failureType is synchReconfigFailureSCG or randomAccessProblem while T304 was running
It is noted that MRO consideration of CPAC failure is also part of the R18 SON-MDT scope, to avoid completing the discussion, it is suggested that for CAPC MRO case, NR-DC scenario shall be prioritized. After finishing the study, RAN2 can further discussed if the same solution can be extended to other MR-DC scenarios if time permits.

Proposal 4: For CPAC failure relevant MRO, RAN2 prioritize the discussion on NR-DC, while other scenarios can be further discussed if time permits.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

inter-System HO for voice fallback
Observation 1: Based on existing specs, UE supporting inter-RAT MRO EUTRA will store mobility from NR failure information in RLF-report, which includes also the case where the mobility from NR is initiated for voice fallback.

Observation 2: NW decide whether to initiate EPS fallback with consideration on both its and UE’s capability to support voice service, which is not part of MRO scope.

Observation 3: It could be misleading to NW to include RLF-report containing mobility from NR failure information where the mobilityFromNRCommand is initiated for voice fallback, since the HO initiated is not due to mobility management consideration but due to the service type and NW’s capability consideration.

Observation 4: Indication is needed to be included in RLF-report to help NW identify whether the mobilityFromNRFailure is initiate for voice fallback or not, so that NW can exclude them when analyzing the root cause of inter-system MRO scenarios.
Proposal 1: It is proposed to include indication in RLF-report to help NW identify whether the mobilityFromNRFailure is initiate for voice fallback or not.
MRO for MR-DC SCG failure scenario

Observation 5: UE will initiate transmission SCGFailureInformationNR/SCGFailureInformationEUTRA in case SCG failure in NGEN-DC/NE-DC respectively.
Observation 6: For NR-DC failure, SCGFailureInformation has been enhanced to includes failure PSCell identity, previous PSCell identity, timeSinceFailure and RA information in case PSCell change failure. The same enhancements can be adopted for SCGFailureInformationNR/SCGFailureInformationEUTRA to limit specs impact.

Observation 7: For NGEN-DC/NE-DC case where the RAT type of MN and SN is different, how to capture the required information in corresponding SCG failure information needs further studies which depends on the detailed solution RAN3 decide for MRO (e.g., whether any information needs to be exposed to MN).
Proposal 2: It is proposed RAN2 to specify UE reporting to support MRO for NGEN-DC and NE-DC scenarios.
Proposal 3: SCGFailureInformationNR and SCGFailureInformationEUTRA can be enhanced to includes below parameters in case PSCell change failure, and how the parameters is encoded in siganlling can be ffs:

the physical cell identity and carrier frequency of the failed PSCell ;

the physical cell identity and carrier frequency of the source PSCell ;

the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync for the SCG until declaring the SCG failure;

perRAInfoList in case failureType is synchReconfigFailureSCG or randomAccessProblem while T304 was running
Proposal 4: For CPAC failure relevant MRO, RAN2 prioritize the discussion on NR-DC, while other scenarios can be further discussed if time permits.
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