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1	Introduction
In RAN2#119bis-e meeting, the following agreements were taken on MRO for inter-system handover for voice fallback.
Agreements:
1	An explicit indication is included in RLF-report when mobility from NR fails and the corresponding MobilityFromNRCommand includes voiceFallbackIndication
2	The below content is included in RLF-report when reestablishment procedure is initiated due to mobility From NR failure.
	a. reestablishmentCellID 

In this contribution, we address remaining issues that need to be resolved as part of RLF report enhancements in Rel-18.
[bookmark: _Ref178064866]2	Differentiating suitable cell from acceptable cell
As part of Rel-17 MobilityFromNR procedure, RAN2 agreed to enable the UE in the voice fallback handover procedure to select an acceptable cell if no suitable E-UTRA cell is found in particular in case of ongoing emergency call. This has been captured in TS 38.331 (version 17.3.0). An excerpt from the procedural text concerning selection of acceptable cell is shown in the following.
[bookmark: _Toc60776864][bookmark: _Toc124712726]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; or
2>	if the mobility from NR procedure is for emergency services fallback as specified in TS 23.502 [43]:
3>	attempt to select an E-UTRA cell:
4>	if a suitable E-UTRA cell is selected; or
4>	if no suitable E-UTRA cell is available and an acceptable E-UTRA cell supporting emergency call is selected when the UE has an ongoing emergency call:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';














According to the above procedural text, for emergency calls and for scenarios in which the UE does not find a suitable cell (upon MobilityFromNR failure), the UE can reselect an acceptable cell to continue the emergency calls. In such scenarios, according to the solution designed for the RLF in case of voice fallback failure the UE includes the selected EUTRA cell ID in the RLF report (as part of reconnectCellID). This cell ID will be later used for the next MobilityFromNR related handovers from NR to LTE. This will become misleading for the failure analysis, since an acceptable EUTRA cell would not be a good target for the next handover for the UEs with regular MTSI service (not emergency calls).
[bookmark: _Toc131689418]UE may select an acceptable cell after voiceFallback HOF if no suitable EUTRA cell is found.

[bookmark: _Toc127441940][bookmark: _Toc131689419]Not differentiating acceptable cell from suitable cell that UE connected to after the failure, in the RLF report, can mislead the network to conclude that an acceptable cell can be a candidate for the next handovers with different services type.

Therefore, we propose to enable the network to differentiate the suitable cells from the acceptable cells based on the RLF report content to avoid misleading conclusions. This assists the network to treat the selected acceptable cells differently from the suitable cells enhancing the network insight on the UE behavior.

[bookmark: _Toc127437339][bookmark: _Toc131689423]RAN2 agree to differentiate an acceptable cell from a suitable cell in the RLF report in case of voiceFallback HOF. 

RLF after successful voiceFallback HO:
In RAN3#119 meeting, the following definition of voicefallback HOF was captured in Ts 38.300-
-    Inter-system Mobility Failure during Voice Fallback: an RLF occurs shortly after a successful handover triggered due to Voice Fallback, or a failure occurs during an handover triggered due to Voice Fallback, from a cell belonging to an NG-RAN node to a cell belonging to an E-UTRAN node; the UE attempts to re-connect to a cell belonging to an E-UTRAN node, or the UE attempts to re-connect to a cell belonging to an NG-RAN node.

In the agreed definition, RAN3 has considered the scenario where RLF occurs shortly after a successful handover for voice fallback purpose; such RLF occurs in LTE cell and would be captured in LTE RLF report. This requires enhancing the LTE RLF report, i.e., logging the voice fallback indication in the LTE RLF report to enable detection of the highlighted scenarios in RAN3 agreement. 
[bookmark: _Toc131689420]For the RLF shortly after successful handover for voice fallback purpose, the voice fallback indication should be logged in the LTE RLF report.
However, same can happen for normal handover and as per current specification, it is not deducible from LTE RLF report if the handover was performed due to voicefallback reason or not. In NR RLF report, an explicit indication is already agreed to differentiate between normal and voicefallback handover. We propose to re-use the same indication in the LTE RLF report.
[bookmark: _Toc131689424]UE logs the explicit indication for voice fallback handover in the LTE RLF report for RLF after successful voice fallback HOs.


Voice fallback HO failure due to blind handover:
It is a plausible scenario that a NR IDLE UE is required to perform a RRC state transition to RRC_CONNECTED and be immediately sent to the LTE network for voice fallback purposes (e.g., when the voice service is not supported by the NR). In such scenarios NR gNB would not have the time and possibility to configure the UE with relevant RRM measurements configuration.
[bookmark: _Toc115350396][bookmark: _Toc131689421]Network may not be able to configure the UE to perform RRM measurements prior to a voice fallback HO.
Since the network is forced to perform a blind handover, there is a chance that it ends in HOF and UE needs to generate a RLF report. However, UE would not have relevant L3 measurement results available to log in the RLF report upon declaring the radio link failure.
[bookmark: _Toc131689425]RAN2 consider the scenario that upon transition to connected state from IDLE and immediate HO to LTE network due to voice fallback, the UE may not have L3 measurements available to report in the RLF report.
Moreover, such UE may have some early measurement results stored and network may not have had the chance to fetch the EM results. In such scenarios, UE may include the un-fetched EM results in the RLF report so that the network is able to optimize decision for future handovers.
[bookmark: _Toc115350431][bookmark: _Toc131689426]UE includes un-fetched early measurements in the RLF report after experiencing voice fallback HOF.
Furthermore, if the UE includes time it stayed in the source cell in the RLF report, network would be able to analyze and understand that it didn’t have enough time to perform a proper handover of the UE to LTE. Such information enables the network to conclude that lack of sufficient measurements concerning the neighboring cell is not due to lack of radio coverage but due to lack of proper RRM configuration at the UE. Needless to mention, that the UE already logs time spent in a cell as part of mobility history information and including such information in the RLF report upon voice fallback failure requires negligible effort by the UE.
[bookmark: _Toc131689422]In case of immediate/blind handovers, logging time spent in the source cell in the RLF report (already logged as part of MHI) assists the network to distinguish the lack of proper RRM measurement at the UE than the lack of radio coverage.

[bookmark: _Toc131689427]UE includes time spent in the source cell in the RLF report upon voiceFallback HOF.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	UE may select an acceptable cell after voiceFallback HOF if no suitable EUTRA cell is found.
Observation 2	Not differentiating acceptable cell from suitable cell that UE connected to after the failure, in the RLF report, can mislead the network to conclude that an acceptable cell can be a candidate for the next handovers.
Observation 3	For the RLF shortly after successful handover for voice fallback purpose, the voice fallback indication should be logged in the LTE RLF report.
Observation 4	Network may not be able to configure the UE to perform RRM measurements prior to a voice fallback HO.
Observation 5	In case of immediate/blind handovers, logging time spent in the source cell in the RFL report (already logged as part of MHI) assist the network to distinguish the lack of proper RRM measurement at the UE than the lack of radio coverage.
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 agree to differentiate an acceptable cell from a suitable cell in the RLF report in case of voiceFallback HOF. FFS how/details.
Proposal 2	UE logs the explicit indication for voice fallback handover in the LTE RLF report for the scenario of RLF after successful voice fallback HOs.
Proposal 3	RAN2 consider the scenario that upon transition to connected state from IDLE and immediate HO to LTE network due to voice fallback, the UE may not have L3 measurements available to report in the RLF report.
Proposal 4	UE includes un-fetched early measurements in the RLF report after experiencing voice fallback HOF.
Proposal 5	UE includes time spent in the source cell in the RLF report upon voiceFallback HOF.

