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1. Introduction 
Rel-18 further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) work item’s objective is as following[1]. This paper discusses on the MRO enhancement for inter-system handover voice fallback.
- 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]
- Support of SON/MDT enhancements for [RAN3, RAN2]:

· MR-DC CPAC

· Successful PScell change report

· Successful Handover Report (e.g. inter-RAT)
· NPN 

· RACH report
· fast MCG recovery

· NR-U (MRO and UL MLB)
2. Discussion
In Rel-16, the voiceFallbackIndication was introduced in mobilityFromNRCommand for EPS fallback for IMS voice. As shown in Figure1, if Voice over NR is not supported, gNB can handover UE to eNB1 for EPS fallback. If UE failed the handver to eNB1, since UE is infomed with voiceFallbackIndicaiton, it attempts to select an E-UTRA cell and do RRC connection establsihment. Failure of EPS fallback for IMS voice is important information for operator to identify the area of bad user experience of voice call which is more easily impacted by interruption compared with eMBB data. Moreover, emegercy call or high priority call may fail during EPS fallback for voice.

Observation1: In rel-16, voicefallbackIndication was introduced mobilityFromNRCommand for EPS fallback for IMS voice.

Observation2: Failure of EPS fallback for IMS voice is important information for operator to identify the area of bad voice call connection.
In Figure1, it shows after UE receives voiceFallbackIndication in MobilityFromNRCommand, it first tries to access to eNB1, and if the handover failed, UE attempts to reselect to another LTE cell and do RRC establishment. Since the retrieval of UE context is only supported between the same RAT nodes, and even it is supported there may be no Xn link set between eNB2 and source gNB, so it is highly possible that UE context cannot be fetched from gNB, and network cannot identify that the handover failure is for EPS fallback for voice, thus it is more preferable for UE to include its “voiceFallbackFailure” as indication in RLF and report it to eNB2. Another scenario is shown in Figure2, UE failed handover to eNB1 while cannot find any suitble LTE cell, then UE returns to source PCell to do RRC reestablsihment. For the latter case, it is preferable for UE to include both “voiceFallbackFailure” and “no sutiable LTE cell found” in RLF report.

Observation3: After UE failed EPS fallback to eNB1, UE prioritize to reselect to a LTE cell. 

Observation4: Since the retrieval of UE context fetch is only supported between the same RAT nodes, and even it is supported there may be no Xn link set between eNB2 and source gNB, so it is highly possible that UE context cannot be fetched from gNB, and network cannot identify that the handover failure is for EPS fallback for voice, thus it is more preferable for UE to include its “voiceFallbackFailure” as indication in RLF.

Proposal1: After EPS fallback for voice, UE should include “voiceFallbackFailure” as an indication in RLF report.

Observation5: If EPS fallback for voice failed while UE cannot find suitble LTE cell, then UE returns to source PCell.

Proposal2: After EPS fallback fails and no suitable LTE cell could be found, UE should include “voiceFallbackFailure” and “no suitable LTE cell found” in RLF report.
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Figure1 UE fails EPS fallback to eNB1 and reselect an LTE cell in eNB2
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Figure2 UE fails EPS fallack to eNB, since no sutitable LTE cell could be found, UE returns to NR cell.

--------------------------------------------------Excerpted from TS 38.331 5.4.3.5-----------------------------------------------------

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 UE supports Radio Link Failure Report for Inter-RAT MRO:

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 subclause 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 subclause 5.3.7;

--------------------------------------------------End of Excerpted-------------------------------------------------------------------------
3. Conclusion 

Based on the discussion in the previous sections, we made the following proposals:
Observation1: In rel-16, voicefallbackIndication was introduced mobilityFromNRCommand for EPS fallback for IMS voice.

Observation2: Failure of EPS fallback for IMS voice is important information for operator to identify the area of bad voice call connection.
Observation3: After UE failed EPS fallback to eNB1, UE prioritize to reselect to a LTE cell. 

Observation4: Since the retrieval of UE context fetch is only supported between the same RAT nodes, and even it is supported there may be no Xn link set between eNB2 and source gNB, so it is highly possible that UE context cannot be fetched from gNB, and network cannot identify that the handover failure is for EPS fallback for voice, thus it is more preferable for UE to include its “voiceFallbackFailure” as indication in RLF.

Observation5: If EPS fallback for voice failed while UE cannot find suitble LTE cell, then UE returns to source PCell.

Proposal1: After EPS fallback for voice, UE should include “voiceFallbackFailure” as an indication in RLF report.

Proposal2: After EPS fallback failed and no suitable LTE cell could be found, UE should include “voiceFallbackFailure” and “no suitable LTE cell found” in RLF report.
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