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1. Introduction

In RAN2#119bis meeting, the following agreements and remaining issues were made for RACH enhancement:

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 
Meanwhile, there were some agreements for the inter-system handover for voice fallback in RAN3#117bis 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.

The RLF Report needs to indicate that the last failed inter-system inter-RAT HO was triggered due to voice fallback.
In this contribution, taking into consideration both RAN2 and RAN3 agreements. For the agreed scenarios, we would like to provide further insights on potential issues and propose solutions accordingly.

2. Discussion

2.1 Enhancements to support shortly RLF after successful voice fallback
In RAN2#119bis-e meeting, it was agreed to introduce an explicit indication into RLF report for voice fallback.
Agreements:

1
An explicit indication is included in RLF-report when mobility from NR fails and the corresponding MobilityFromNRCommand includes voiceFallbackIndication

From RAN2 perspective, we analyse the impact on RLF report to support case 1, which are confirmed by RAN3#117bis meeting:

· 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.

First, Case 1 should be divided into the following two sub-cases, which has different requirements of RLF report format and forwarding:
Case 1a: handover failure from source cell1 to E-UTRA cell1 occurs, a suitable E-UTRA cell2 is selected; 

Case 1b: handover from NG-RAN cell1 to E-UTRA cell 1 succeeds but shortly RLF in E-UTRA cell1 occurs, a suitable E-UTRA cell2 is selected.

In our understanding, UE records NR RLF report in case 1a and LTE RLF report in case 1b. That means, in order to support case 1b, the LTE RLF report should also include the explicit indication of voice fallback to enable the MRO analysis performed by the NR node.
Observation 1: To support case 1b (RLF in E-UTRA cell after successful voice fallback), there will be LTE specification impact on TS36.331.
Proposal 1: If case 1b (RLF in E-UTRA cell after successful voice fallback) is confirmed by RAN2, the indication of voice fallback should be introduced to the LTE RLF report.
2.2 Voice fallback triggered by Emergency call 
According to section 5.2.8 in TS 38.304, for emergency calls, the UE shall perform the cell selection/reselection to an acceptable cell if no suitable cell is found. 
	5.2.8
Camped on Any Cell state
This state is only applicable for RRC_IDLE state. In this state, the UE shall perform the following tasks:

[……]
-
if the UE supports voice services, the UE is not in SNPN access mode, and the current cell does not support IMS emergency calls as indicated by the field ims-EmergencySupport in SIB1 as specified in TS 38.331 [3], the UE shall perform cell selection/reselection to an acceptable cell that supports emergency calls in any supported RAT regardless of priorities provided in system information from current cell, if no suitable cell is found.

-
if the UE supports voice services, the UE is in SNPN access mode, and the current cell does not support IMS emergency calls for any SNPN(s) as indicated by the field imsEmergencySupportForSNPN in SIB1 as specified in TS 38.331 [3], the UE shall perform cell selection/reselection to an acceptable cell of any available SNPN that supports emergency calls, if no suitable cell is found.


In combination with section 5.4.3.5 in TS 38.331, when the HOF occurs during the voice fallback procedure, the UE attempts to select a suitable E-UTRA cell first. If the voice fallback is triggered for the emergency call and no suitable E-UTRA cell is found, the UE will attempt to select an acceptable E-UTRA cell. If neither is found, UE reverts back to the configuration used in the source PCell. 
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For emergency call related voice fallback case, regardless that UE selects a suitable or an acceptable E-UTRA cell, the UE enters idle and performs setup procedure towards the selected suitable/acceptable E-UTRA cell. When the UE comes back to connected with the selected suitable/acceptable E-UTRA cell, the UE includes the selected suitable/acceptable E-UTRA cell in the eutraReconnectCellId of the IE reconnectCellId. 
Observation 2: The UE can set the eutraReconnectCellId of the IE reconnectCellId to the suitable E-UTRA cell or the acceptable one for emergency voice fallback.
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Fig. emergency voice fallback handover
As showed in the figure, HOF occurs when the UE is handed over to E-UTRA target cell 1 due to emergency voice service. The UE cannot find any suitable E-UTRA cell upon HOF. Finally, the UE selects the acceptable E-UTRA cell 2 as and successfully completes the connection setup procedure. The UE includes the E-UTRA cell 2 into the IE eutraReconnectCellId of the IE reconnectCellId in the RLF report. Technically speaking, the E-UTRA cell 2 cannot be taken as the proper E-UTRA target cell for next EPS fallback for IMS voice other than emergency call.
Observation 3: The acceptable E-UTRA cell cannot be used as proper target cell for normal voice fallback case.
However, based on the existing information provided in RLF report, the network cannot distinguish the suitable cell from acceptable one.  Consequently, the network may wrongly consider the acceptable E-UTRA cell as the properly potential target one and make wrong optimization. Thus, we think it is beneficial to indicate whether the cell in the IE eutraReconnectCellId is an acceptable E-UTRA cell or not.
Proposal 2: Introduce the indication of whether the reconnected E-UTRA cell is acceptable E-UTRA cell or not.

3. Conclusion

In this paper, we discuss miscellaneous enhancements, and we have the following observations and proposals:

Observation 1: To support case 1b (shortly RLF in E-UTRA cell after successful voice fallback), there will be LTE specification impact on TS36.331.
Observation 2: The UE can set the eutraReconnectCellId of the IE reconnectCellId to the suitable E-UTRA cell or the acceptable one for emergency voice fallback.
Observation 3: The acceptable E-UTRA cell is not suitable for optimization to support normal voice fallback case.
Proposal 1: If case 1b is confirmed by RAN2, the indication of voice fallback should be introduced to the LTE RLF report.
Proposal 2: Introduce the indication of whether the reconnected E-UTRA cell is acceptable E-UTRA cell or not.

