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1	Introduction
In RAN2#119-e meeting, the following agreements were taken
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

In this contribution, we provide further insights on the topic and propose solutions and way forwards.
[bookmark: _Ref178064866]2	MobilityFromNR with VoiceFallBack indication
It is apparent from the agreements that RAN2 is interested in discussing both scenarios after UE have experienced a MobilityFromNR failure.
[bookmark: _Toc115350392]RAN2 is interested in discussing the scenarios where UE has encountered MobilityFromNR failure and-
1) Found a suitable cell.
2) Didn’t find a suitable cell.
In RAN2#119-e meeting, companies agree that some form of indication in the RLF report is required to enable network to analyze the scenario and perform optimization accordingly. However, the detail of the indicator is FFS. In the following we discuss the above mentioned scenarios.
Suitable EUTRA cell found after MobilityFromNR failure
From section 5.4.3.5 in TS 38.331 [1]-
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';
Thus, if inter-RAT handover fails due to voicefallback reason, UE attempts to select an LTE cell and goes in RRC IDLE state if a suitable EUTRA cell is selected.
[bookmark: _Toc107842262][bookmark: _Toc110962886][bookmark: _Toc115350393]If the UE selects a suitable E-UTRA after experiencing HOF for a voice fallback handover, it attempts to select a suitable E-UTRA cell, instead of re-establishment procedure.
[bookmark: _Toc115266550]Hence, the RLF report generated for this handover failure contains source NR cell, target LTE cell information, but no RRC reconnect cell or re-establishment cell is included. For example, in below scenario:
If UE is served by NR cell A and is given handover command to perform inter-RAT handover to LTE cell B. If the handover fails and UE selects another LTE cell C and goes in RRC IDLE state in cell C. The relevant RLF report would contain the below cell identifiers along with other measurement reports-
	RLF report
	Included Cell

	previousPCellId-r16
	A (NR Cell)

	failedPCellId-r16
	B (LTE Cell)

	reconnectCellId-r16                  
	Not yet Logged

	reestablishmentCellId-r16 
	Not yet Logged



Since the UE doesn’t perform cell re-establishment to cell C, information about cell C is not included.
[bookmark: _Toc115350394]In case of selecting a suitable E-UTRA cell, the UE does not include the re-establishment cell ID in the RLF report. 

Thus, if cell C information is included as reestablishmentCellId-r16 in the RLF report, it can be implicitly understood by the network that the intended handover was for inter-system voice fallback reason (given that re-establishment cell ID will be logged with an LTE cell ID). In addition, including the E-UTRA cell ID in the reestablishmentCellId IE the network node can use this LTE cell ID to select the target cell more properly for the next mobilityFromNR operation i.e., this suitable EUTRA cell can be chosen as target cell of a MobilityFromNR for the next voice fallback handovers.
[bookmark: _Toc115350395]Logging the suitable EUTRA cell ID in the reestablishmentCellId IE assist the network to find the target cell for the next voice fallback handovers, avoiding the failrues. 

[bookmark: _Toc110963454][bookmark: _Toc115350427]The suitable LTE cell that UE selects after HOF due to voiceFallback is logged as reestablishementCellId in the RLF report. Hence explicit flag is not needed.

No suitable EUTRA cell found after MobilityFromNR failure
From section 5.4.3.5 in TS 38.331-
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;
From the highlighted section it is apparent that if UE doesn’t find a E-UTRAN suitable cell after experiencing RLF, it reverts to source PCell configurations and performs re-establishment. In this scenario, UE can log an indication in the RLF report indicating no E-UTRAN suitable cell was found.
[bookmark: _Toc115350428]UE logs an indication in RLF report that no E-UTRAN suitable cell was found after HOF due to voiceFallback.
With the two indications, it is not required for the UE to log an indicator in the RLF report to indicate that the RLF report concerns a voiceFallback based HO.
[bookmark: _Toc115350429]UE does not need to log an explicit indication that RLF report concerns a voice fallback HO.
In addition, as part of RAN2 TEI it has been agreed to enable the UE in the voice fallback handover procedure to select an acceptable cell if no suitable E-UTRA cell is found. Hence, we propose to enable the RAN node to distinguish the suitable and acceptable cells based on the RLF report. This assists the network to differentiate the suitable and acceptable cells that can be treated differently as target cell for the for the next fallback handovers depending on the fall back type i.e., fallback due to voice call or fallback due to emergency service.
[bookmark: _Toc115350430]RAN2 enable distinguishing an acceptable cell from a suitable cell in the RLF report.

Early Measurements in RLF report logged for voice fallback HO failure
It is possible that a NR IDLE UE is required to perform a RRC state transition to RRC_CONNECTED and immediately sent to the LTE network for voice fallback purposes (when the voice service is not supported by the NR). Such UE may have some early measurement results stored and network may not have had the chance to fetch the EM results. 
[bookmark: _Toc115350396]Network may not be able to configure the UE to perform RRM measurements prior to a voice fallback HO.
[bookmark: _Toc115350397]Early measurements may not be fetched by the network due to immediate HO to LTE for voice fallback purpose. 
Since network needs to perform blind handover to LTE, there is a higher likelihood of handover failure. In such scenario, UE may include the un-fetched EM results into the RLF report so that the network is able to optimize decision for future handovers.
[bookmark: _Toc115350431]UE includes un-fetched early measurements in the RLF report after experiencing HOF for a voice fallback handover.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN2 is interested in discussing the scenarios where UE has encountered MobilityFromNR failure and- 1) Found a suitable cell. 2) Didn’t find a suitable cell.
Observation 2	If the UE selects a suitable E-UTRA after experiencing HOF for a voice fallback handover, it attempts to select a suitable E-UTRA cell, instead of re-establishment procedure.
Observation 3	In case of selecting a suitable E-UTRA cell, the UE does not include the re-establishment cell ID in the RLF report.
Observation 4	Logging the suitable EUTRA cell ID in the reestablishmentCellId IE assist the network to find the target cell for the next voice fallback handovers, avoiding the failrues.
Observation 5	Network may not be able to configure the UE to perform RRM measurements prior to a voice fallback HO.
Observation 6	Early measurements may not be fetched by the network due to immediate HO to LTE for voice fallback purpose.


Based on the discussion in the previous sections we propose the following:
Proposal 1	The suitable LTE cell that UE selects after HOF due to voiceFallback is logged as reestablishementCellId in the RLF report. Hence explicit flag is not needed.
Proposal 2	UE logs an indication in RLF report that no E-UTRAN suitable cell was found after HOF due to voiceFallback.
Proposal 3	UE does not need to log an explicit indication that RLF report concerns a voice fallback HO.
Proposal 4	RAN2 enable distinguishing an acceptable cell from a suitable cell in the RLF report.
Proposal 5	UE includes un-fetched early measurements in the RLF report after experiencing HOF for a voice fallback handover.
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