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Introduction
There were some agreements for the inter-system handover for voice fallback and MDT override, as showed below:
Agreements:
1	RAN2 to include an indication regarding voice fallback in the RLF report.
	FFS: implicit or explicit flag and other details.
2	RAN2 discuss the following scenarios: 
	Suitable EUTRA cell found after MobilityFromNR failure
	No suitable EUTRA cell found after MobilityFromNR failure
Meanwhile, there were some agreements for the inter-system handover for voice fallback in RAN3#117-e meeting on the cases. 
MRO for inter-system handover for voice fallback: 
Consider Case 1-2 for MRO enhancements for inter-system inter-RAT handover for voice fallback:
-	Case 1: after failure (HOF/RLF) of inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, 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: after failure (HOF) of inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, 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.
WA: The RLF Report needs to indicate that the last failed inter-system inter-RAT HO was triggered due to voice fallback. FFS on whether an explicit or implicit method is needed or not.
In this paper, for the agreed scenarios, we will give our considerations on the potential solution and prefer to introduce more possible scenarios.
Discussion
Enhancements on RLF report
1	RAN2 to include an indication regarding voice fallback in the RLF report.
	FFS: implicit or explicit flag and other details.
Currently, the IE previousPCellId, failedPCellId and reconnectCellId can be set to NR or LTE cell. In other words, the inter-system inter-RAT MRO can be supported based on the cell information included in the RLF report. In addition, the connection failure type can be HOF or RLF. However, based on the cell info and the failure type, it is impossible to know whether the connection failure from NR to LTE is due to voice fallback. It is a shared understanding to introduce the explicit indicator to indicate the voice fallback information.
Proposal 1: Introduce the explicit indicator to indicate the voice fallback in the RLF report.
2	RAN2 discuss the following scenarios: 
	Suitable EUTRA cell found after MobilityFromNR failure
	No suitable EUTRA cell found after MobilityFromNR failure
When the voice fallback is initiated and the handover failure occurs, the UE first attempts to select an E-UTRA cell to continue the voice service. If a suitable E-UTRA cell is selected, the UE performs connection setup with the selected E-UTRA cell. Otherwise, the UE reverts back to the configuration used in the source NR cell and performs reestablishment with the source NR cell.
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;
Besides, according to field description of the IE reconnectCellId, it will indicate the cell where the UE comes back to connected after connection failure and after failing to perform reestablishment. 
	reconnectCellId
This field is used to indicate the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment. If the UE comes back to RRC CONNECTED in an NR cell then nrReconnectCellID is included and if the UE comes back to RRC CONNECTED in an LTE cell then eutraReconnectCellID is included

	reestablishmentCellId
If the UE was not configured with conditionalReconfiguration at the time of re-establishment attempt, or if the cell selected for the re-establishment attempt is not a candidate target cell for conditional reconfiguration, this field is used to indicate the cell in which the re-establishment attempt was made after connection failure.


It is worth noting that if the UE selects a suitable E-UTRA cell, the UE enters idle and performs setup procedure with the selected suitable E-UTRA cell. There is no reestablishment procedure. In this case, the UE can include the selected suitable E-UTRA cell in the eutraReconnectCellID of the IE reconnectCellId. The IE reestablishmentCellId is absent. Alternatively, if there is no suitable E-UTRA cell, the UE performs reestablishment with the source NR cell. Correspondingly, the IE reestablishmentCellId is included and set to the source NR cell, the same as the cell information in the IE previousPCellId.
With the above discussion in mind, it is common understanding that the absence of the IE reestablishmentCellId can implicitly indicate the case that no suitable EUTRA cell is found after MobilityFromNRCommand failure. 
Observation 1: If IE reestablishmentCellId is absent and the IE reconnectCellId is present and set to an E-UTRA cell, it indicates that “Suitable EUTRA cell found after MobilityFromNR failure”. There is no extra RAN2 impact.
Observation 2: If the IE reestablishmentCellId is present and set to the source NR cell in the IE previousPCellId, it indicates that “no suitable E-UTRA cell found after MobilityFromNR failure”. There is no extra RAN2 impact.
UHI enhancement for inter-system voice fallback
Currently, when UE moves, it records the visited cell information and stayed time information into the UE History Information IE. Upon re-entering connected state, the UE indicates the availability of the UHI and reports it to the network if requested. With the information in UHI, the network can perform subsequent handover preparation for the UE. 
Generally, the cell in the UHI is decided based on cell reselection accounting for the cell quality. However, for the inter-system voice fallback, it is triggered mainly based on the service type rather than the quality. It seems necessary to identify this kind of UHI to avoid the wrong decision for the future handover.
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Fig.1 voice fallback
[bookmark: _GoBack]In the figure 1, it indicates one of the possible mobility trajectory of the UE for inter-system voice fallback. First, the UE is connected to the NR cell. If the voice service is coming, the NR cell decides to handover or redirect it to the E-UTRAN cell. When the voice traffic ends, it is possible that the UE is handed over or returns back to the NR cell, which may be different or the same as the first one. In this case, the UE stores the visited cell information into the UE History Information IE, e.g., {[NR cell 1, staying time 1], [LTE cell, staying time 2], [NR cell, staying time 3}. It is known that the resulting UHI information is then used in subsequent handover preparations. When the NR cell1 serves the UE in the future, it may configure the UE to measure the LTE cell to prepare for the potential handover as soon as possible. Actually, the handover to LTE is initiated due to voice service other than coverage reason. This may result in a waste of UE power to perform unnecessary inter-RAT measurement. If the NR cell1 can realize the reason for the inter-RAT handover, it may not be urgent to configure the inter-RAT measurement. 
To assist the network for optimal mobility configuration, it seems beneficial to consider the enhancements on the UHI for inter-system voice fallback in RAN2.
Proposal 2: Consider the enhancement on UHI to identify the voice fallback.
Redirection 
The redirection procedure can also be used for the inter-system voice fallback. In this case, the NG-RAN node first releases the UE into RRC_IDLE state and may provide some redirected E-UTRA carrier information. The UE performs cell selection and finds a suitable E-UTRA cell to establish RRC connection.
If the connection with the E-UTRA cell fails, the UE need attempt to find new suitable E-UTRA cell to continue the voice service. In our understanding, the redirection failure due to voice fallback will degrade system performance and users experience a lot. It is highly anticipated to assist the network to identify the issue as soon as possible. In this way, the network can quickly optimize the related configuration to alleviate the effect from the redirection failure due to inter-system voice fallback. Therefore, it is highly anticipated to consider the redirection case for inter-system voice fallback MRO.
Proposal 3: Redirection case for inter-system voice fallback is considered.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss miscellaneous enhancements, and we have the following observations and proposals:
[bookmark: _Hlk87520275]Observation 1: If IE reestablishmentCellId is absent, and the IE reconnectCellId is present and set to an E-UTRA cell, it indicates that “Suitable EUTRA cell found after MobilityFromNR failure”. There is no extra RAN2 impact.
Observation 2: If the IE reestablishmentCellId is present, and set to the source NR cell in the IE previousPCellId, it indicates that “no suitable E-UTRA cell found after MobilityFromNR failure”. There is no extra RAN2 impact.
Proposal 1: Introduce the explicit indicator to indicate the voice fallback in the RLF report.
Proposal 2: Consider the enhancement on UHI to identify the voice fallback.
Proposal 3: Redirection case for inter-system voice fallback is considered.
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