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Introduction

Below agreements were achieved in RAN2#119-e meeting:

	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


Based on above agreements, this contribution intends to further discuss the details on MRO for voice fallback via inter-system HO procedure.
Discussion
As agreed in last meeting RAN2 will consider both suitable EUTRA cell found after MobilityFromNR failure and no suitable EUTRA cell found after MobilityFromNR failure for MRO for inter-system handover voice fallback use case. Also it has been agreed that information is required in RLF report to allow NW to know whether the Mobility From NR failure is caused due to voice fallback or not while the details is ffs.

Observation 1: RAN2 has agreed to study both suitable EUTRA cell found after MobilityFromNR failure and no suitable EUTRA cell found after MobilityFromNR failure scenarios with indication in RLF-report to indicate voice fallback failure while the details (e.g., implicit/explicit indication) is ffs.

In general there could be three method to indicate above agreed voice fallback scenarios:

Opt1: One bit explicit indication in RLF-report without differentiation whether suitable EUTRA cell is found or not;

Opt2: Implicit indication, with suitable EUTRA cell and not suitable EUTRA cell found indication in RLF-report;
Opt3: Explicit indication to indicate whether suitable EUTAR cell is found or not.
Observation 2: Below options can be considered for RLF-report enhancements to support voice fallback scenarios as discussed in observation 1:

Opt1: One bit explicit indication in RLF-report to indicate whether voiceFallbackIndication is included in the MobilityFromNRCommand message;

Opt2: Implicit indication, with suitable EUTRA cell and not suitable EUTRA cell found indication in RLF-report;
Opt3: Explicit indication to indicate whether suitable EUTAR cell is found or not.
Both option 1/3 only requires one bit indication in RLF-report while the difference is that opt3 allow further differentiation between suitable/non suitable cell found scenarios, and for option 3 the presence of such indication can also served as implicit indication to differentiate EPS fallback failure from other scenarios. Option2 can provide additional information on the selected EUTRA cell information while it will caused additional signalling overhead compared to option 3. 

Observation 3: Opt1/3 requires only one bit while opt 3 allow further differentiation whether suitable EUTRA cell is found or not. Option 2 can provide additional information on selected EUTRA but requires more signalling overhead. 

In our understanding the intention to introduce indication in RLF-report is to allow differentiation inter system HO failure caused due to voice fallback from normal inter-system HO failure since the failure cause is very different. For voice fallback case the HO decision is made due to consideration on both UE and NW’s capability to support voice service which is irrelevant to other inter-system HO decision (due to coverage or load issue). 
Observation 4: There is a need to differentiation EPS fallback failure from conventional inter-system HO failure is because the voice fallback decision is made due to capability concerns which is irrelevant to normal mobility considerations (e.g., coverage or load issue).

All candidate solutions can achieve purpose as discussed above, Thus in order to select on above candidate options the key issue here is whether there is a need to differentiate suitable EUTRA cell is found or not, furthermore if there is a need to provide detail cell identity of suitable EUTRA cell information selected and what’s gain of such information at NW side?

Observation 5: The reasoning to select among candidate options lies in the answer to whether NW needs to differentiate suitable EUTRA cell is found or not in case of EPS fallback and how NW can make use of the additional information provided (e.g., suitable EUTRA cell id).

In conventional MRO discussion the intention to introduce reestablishment cell identity is allow NW to make use of this information together with other information, e.g., timeConnFailure, to differentiate whether the HO timing and/or target cell is proper or not. While for EPS fallback, the HO decision is made due to arrival of voice service thus there is no room to adjust HO timing.

Observation 6: EPS fallback decision is made due to arrival of voice service thus there is no room to adjust HO timing.
One may argue that EUTRA cell identity information included can be used to help map the EUTRA coverage and help adjust the EUTRA cell priorities. However since UE will include the latest neighboring cell measurements in RLF-report the information seems duplicated and less useful than neighboring cell measurements. Also, the EUTRA cell coverage can be achieved by logged MDT and/or accessibility measurement in EUTRA cell, thus the additional provide information is not necessary.

Observation 7: Suitable EUTRA cell id is unnecessary since neighboring cell measurements included in RLF-report as well as logged MDT/CEF report can provide more detailed and useful information for optimizing the cell (re)selection criteria and coverage.

Based on above analysis there is no additional gain forseen in inclusion of EUTRA cell id as proposed in option 2. As for option 1 and option 3 the required signaling overhead is the same (1-bit), while for option 3 it allows NW to further identify whether suitable cell is found or not which might be useful for evaluating the voice fallback performance. It is proposed RAN2 to discuss and select either option 1 or option 3 for RLF report enhancement for EPS fallback failure scenarios.
Proposal 1: RAN2 to discuss and select either option 1 or option 3 for RLF report enhancement when mobilioty from NR fails and voiceFallbackIndication is included in the MobilityFromNRCommand message:

Opt1: One bit explicit indication in RLF-report to indicate whether voiceFallbackIndication is included in the MobilityFromNRCommand message or not;
Opt3: Explicit indication to indicate whether suitable EUTAR cell is found or not.
It is fine to go with either options, but since the signalling overhead is the same we slightly prefer option 3.
Conclusion and proposals

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

Observation 1: RAN2 has agreed to study both suitable EUTRA cell found after MobilityFromNR failure and no suitable EUTRA cell found after MobilityFromNR failure scenarios with indication in RLF-report to indicate voice fallback failure while the details (e.g., implicit/explicit indication) is ffs.

Observation 2: Below options can be considered for RLF-report enhancements to support voice fallback scenarios as discussed in observation 1:

Opt1: One bit explicit indication in RLF-report to indicate whether voiceFallbackIndication is included in the MobilityFromNRCommand message;

Opt2: Implicit indication, with suitable EUTRA cell and not suitable EUTRA cell found indication in RLF-report;
Opt3: Explicit indication to indicate whether suitable EUTAR cell is found or not.
Observation 3: Opt1/3 requires only one bit while opt 3 allow further differentiation whether suitable EUTRA cell is found or not. Option 2 can provide additional information on selected EUTRA but requires more signalling overhead. 

Observation 4: There is a need to differentiation EPS fallback failure from conventional inter-system HO failure is because the voice fallback decision is made due to capability concerns which is irrelevant to normal mobility considerations (e.g., coverage or load issue).

Observation 5: The reasoning to select among candidate options lies in the answer to whether NW needs to differentiate suitable EUTRA cell is found or not in case of EPS fallback and how NW can make use of the additional information provided (e.g., suitable EUTRA cell id).

Observation 6: EPS fallback decision is made due to arrival of voice service thus there is no room to adjust HO timing.
Observation 7: Suitable EUTRA cell id is unnecessary since neighboring cell measurements included in RLF-report as well as logged MDT/CEF report can provide more detailed and useful information for optimizing the cell (re)selection criteria and coverage.

Proposal 1: RAN2 to discuss and select either option 1 or option 3 for RLF report enhancement when mobilioty from NR fails and voiceFallbackIndication is included in the MobilityFromNRCommand message:

Opt1: One bit explicit indication in RLF-report to indicate whether voiceFallbackIndication is included in the MobilityFromNRCommand message or not;
Opt3: Explicit indication to indicate whether suitable EUTAR cell is found or not.
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