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1	Introduction
MRO enhancement for inter-system handover for voice fallback would be supported in R18 [1]: 
- Support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback,
· Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]
· Specification of the inter-node information exchange, including possible enhancements to interfaces    
[RAN3]

In this paper, we would discuss the details of MRO for inter-system handover for voice fallback.
2	Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]In R15 legacy inter-system inter-RAT handover from NR to E-UTRA, the UE will revert back to the configuration used in the source PCell and initiate re-establishment procedure if inter-system inter-RAT handover from NR failure happens. 
In R16, to enable the UE understand the handover is triggered by EPS fallback for IMS voice and prioritize to establish RRC connection to the E-UTRA cell, the voiceFallbackIndication IE is introduced in the MobilityFromNRCommand message, the UE shall attempt to select a E-UTRA cell for IMS voice if failing in inter-system inter-RAT handover from NR to E-UTRA for the purpose of voice fallback. 
The UE behaviour after inter-RAT mobility from NR failure is specified in TS38.331 [2] as below: 
[bookmark: _Toc60776864][bookmark: _Toc100929680]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;
Obviously, when MobilityFromNRCommand message including the voiceFallbackIndication IE is sent to the UE, the UE shall attempt to select a E-UTRA cell for IMS voice in priority if failing in inter-system inter-RAT handover from NR to E-UTRA for the purpose of voice fallback. If a suitable E-UTRA cell is selected, the UE performs the actions upon going to RRC_IDLE with release cause 'RRC connection failure'. But for some certain coverage of the cell, UE may not find a suitable E-UTRA cell, if so, the UE reverts back to the configuration used in the source PCell and initiates RRC re-establishment procedure. 
Therefore, after failure of inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, there may be two cases which should be taken into account for MRO:
· Case 1: a suitable E-UTRA cell is selected, and the UE tries RRC connection setup procedure for the voice service in the E-UTRA cell.
· Case 2: none suitable E-UTRAN cell can be selected, the UE reverts back to the configuration of the source PCell and initiates RRC re-establishment procedure in NR.
Proposal 1: The following cases should be considered for MRO enhancement for inter-system inter-RAT handover for voice fallback:
· after failure of inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, the UE establishes RRC connection to E-UTRA when a suitable E-UTRA cell is selected;
· after failure of inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, the UE reverts back to the configuration in source PCell and initiates RRC re-establishment procedure in NR when no suitable E-UTRA cell is found.
Similar as R15 inter-system inter-RAT handover failure, RLF report may also be triggerred after failure of inter-system inter-RAT handover from NR to E-UTRA for voice fallback:
· For Case1, since the UE establishes RRC connection to a E-UTRA cell, the RLF report including the indication on whether the failed inter-system inter-RAT handover was triggered by EPS fallback for IMS voice may be transmitted to the E-UTRA cell by the UE. Then, the E-UTRA cell may transfer the UE RLF Report Container which includes the indication to the source NR cell over S1 and NG interfaces. 
· For Case 2, the UE connects to a NR cell after RRC re-establishment, the RLF report including the indication on whether the failed inter-system inter-RAT handover was triggered by EPS fallback for IMS voice may be transmitted to the NR cell. Then, the NR cell may transfer the UE RLF Report Container which includes the indication to the source NR cell directly via Xn interface. Also, if there is no direct Xn interface, the NR cell may transfer the UE RLF Report Container to the source NR cell via NG interface.
In legacy MRO for inter-system inter-RAT handover failure which may be caused by radio link problem, network may detect the failure type, and modify mobility parameters or perform coverage optimisation for MRO purpose. However, since inter-system inter-RAT handover for voice fallback is a service based handover, and it is totally different from legacy inter-system inter-RAT handover which is a radio link quality based handover, network may configure different parameters for triggering inter-system inter-RAT handover for voice fallback compared with legacy inter-system inter-RAT handover. Additionally, the motivation of inter-system inter-RAT handover for voice fallback is prioritizing the UE to establish RRC connection to the E-UTRA cell to enable voice service, even if the inter-system inter-RAT handover procedure fails. Therefore, it is necessary for the network to distinguish failure case due to inter-system inter-RAT handover triggered by EPS fallback for IMS voice from legacy failure case in inter-system inter-RAT handover for the sake of proper MRO analysis and modification, e.g. based on different failure cases, network may update the parameters related with triggering handover correspondingly to ensure the successful completion of inter-system inter-RAT handover with specific motivations separately.
Observation: It is necessary for the network to distinguish failure case due to inter-system inter-RAT handover triggered by EPS fallback for IMS voice from legacy failure case in inter-system inter-RAT handover.
Since the UE can keep the RLF-Report as long as 48 hours after the failure is detected, there is a possibility that the network has released the UE context when receving the RLF-Report. Storing UE context is up to network implementation, so it is not reasonable to mandate the network to always keep the UE context. In order to enable the network distinguish the failure case due to inter-system inter-RAT handover triggered by EPS fallback for IMS voice, it is needed for the UE to report an indication on whether the failed handover was triggered by EPS fallback for IMS voice in the RLF report. 
For both Case1 and Case2, based on the received indication on whether the failed inter-system inter-RAT handover was triggered by EPS fallback for IMS voice, the source NG-RAN node may distinguish failure case due to inter-system inter-RAT handover for voice fallback from legacy failure case in inter-system inter-RAT handover when performing MRO analysis after receiving the UE RLF Report Container, furthermore, source NG-RAN node may modify handover related parameters to enable the UE perfrom a successful inter-system inter-RAT handover for voice fallback. 
Proposal 2: The UE reports an indication on whether the failed inter-system inter-RAT handover was triggered by EPS fallback for IMS voice in the RLF report.
3	Conclusion
In this paper, the details of MRO for inter-system handover for voice fallback are discussed, and the following observation and proposals are given:
Observation: It is necessary for the network to distinguish failure case due to inter-system inter-RAT handover triggered by EPS fallback for IMS voice from legacy failure case in inter-system inter-RAT handover.
Proposal 1: The following cases should be considered for MRO enhancement for inter-system inter-RAT handover for voice fallback:
· after failure of inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, the UE establishes RRC connection to E-UTRA when a suitable E-UTRA cell is selected;
· after failure of inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, the UE reverts back to the configuration in source PCell and initiates RRC re-establishment procedure in NR when no suitable E-UTRA cell is found.
Proposal 2: The UE reports an indication on whether the failed inter-system inter-RAT handover was triggered by EPS fallback for IMS voice in the RLF report.
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