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1	Introduction
RAN3#117-e meeting discussed MRO enhancement for inter-system handover for voice fallback and achieved some agreements [1]: 
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.
WA: The RLF Report needs to indicate that the last failed inter-system inter-RAT HO was triggered due to voice fallback. FFS on whether an explicit or implicit method is needed or not.

In this paper, we would further discuss MRO for inter-system handover for voice fallback.
2	Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]The potential scenarios for MRO enhancements for inter-system handover for voice fallback are summarized in [2] as following: 
-	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.
-	Case 3: an RLF occurs shortly in target E-UTRAN cell after a successful inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, the UE connects to another E-UTRAN cell.
-	Case 4: after a successful inter-system inter-RAT handover from a first NG-RAN node to an E-UTRA node for voice fallback, the UE is handed over back to a second NG-RAN node from the E-UTRA node.
-	Case 5: the UE successfully performs inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, but the handover is about to failure.
Case 1 and Case 2 are agreed for MRO consideration in last RAN3 meeting. For Case 3, it is consensus that it can be categorized to Case 1, thus it would be considered. 
For Case 4, [3] states it is inter-system ping-pong due to voice fallback. However, currently a HO Cause Value (i.e. IMS voice EPS fallback or RAT fallback triggered) in UE history information can be transferred during HO preparation phase, when the UE is handed over back to a second NG-RAN node from the E-UTRA node, based on the HO cause value, the second NG-RAN node can underatand that previous inter-system inter-RAT handover from a first NG-RAN node to the E-UTRA node was for voice fallback, which means the second NG-RAN node would not consider there is a ping-pong issue. Therefore, Case 4 should be deprioritized before any spec impacts are found.
Proposal 1: Case 4 should be deprioritized for MRO enhancements for inter-system inter-RAT handover for voice fallback.
For Case 5, it is a near-failure successful inter-system inter-RAT HO for voice fallback. However, as discussed in [4], last RAN3 meeting agreed that SHR for intra-system inter-RAT, HO from NR to LTE would be treated first. Based on this principle, Case 5 should be deprioritized since inter-system inter-RAT SHR would be not supported at first stage in R18. 
Proposal 2: Case 5 should be deprioritized for MRO enhancements for inter-system inter-RAT handover for voice fallback.
Besides above five Cases, redirection for inter-system voice fallback is also proposed in [3], i.e. the NG-RAN node releases the UE into RRC_IDLE state with some redirected E-UTRA carrier information, the UE performs cell selection, and may find a suitable E-UTRA cell to establish RRC connection or not. In current WID objective [5], only handover case for inter-system voice fallback is listed clearly but no redirection case, additionally, redirection for inter-system voice fallback may have spec impacts on CEF report and RAN2 needs to be invloved. Therefore, we slightly prefer to focus on handover case for inter-system voice fallback in R18, and redirection case would not be considered.
Proposal 3: Redirection for inter-system inter-RAT voice fallback would not be considered for MRO enhancements.
Similar as R15 inter-system inter-RAT handover failure, RLF report may also be triggerred after failure of inter-system inter-RAT handover from NR to E-UTRA for voice fallback. In legacy MRO for inter-system inter-RAT handover failure which may be caused by radio link problem, network may detect the failure type, and modify mobility parameters or perform coverage optimisation for MRO purpose. However, since inter-system inter-RAT handover for voice fallback is a service based handover, and it is totally different from legacy inter-system inter-RAT handover which is a radio link quality based handover, network may configure different parameters for triggering inter-system inter-RAT handover for voice fallback compared with legacy inter-system inter-RAT handover. Additionally, the motivation of inter-system inter-RAT handover for voice fallback is prioritizing the UE to establish RRC connection to the E-UTRA cell to enable voice service, even if the inter-system inter-RAT handover procedure fails. Therefore, it is necessary for the network to distinguish failure case due to inter-system inter-RAT handover triggered by EPS fallback for IMS voice from legacy failure case in inter-system inter-RAT handover for the sake of proper MRO analysis and modification, e.g. based on different failure cases, network may update the parameters related with triggering handover correspondingly to ensure the successful completion of inter-system inter-RAT handover with specific motivations separately.
To distinguish failure case due to inter-system inter-RAT handover triggered by EPS fallback for IMS voice from legacy failure case in inter-system inter-RAT handover, last RAN2 meeting agreed to include an indication regarding voice fallback in the RLF report, and it is FFS on whether the indication is a implicit or explicit flag.
For Case1, since the UE establishes RRC connection to a E-UTRA cell, the RLF report may include the reconnectCellID to represent the suitable E-UTRA cell selected by the UE. Obviously in this case, the presence of reconnectCellID may implicitly show that the failure occurs in a inter-system inter-RAT handover for voice fallback. 
However, for Case 2, the UE performs RRC re-establishment to a NR cell, the RLF report may include the reestablishCellID to represent the NR cell in which the UE performs RRC re-establishment, which is simlar as a RLF report for a legacy inter-system inter-RAT handover. Therefore, an explicit indication is needed in the RLF report to indicate whether the failed inter-system inter-RAT handover was triggered for voice fallback.
Proposal 4: The RLF report needs to indicate explicitly whether the failed inter-system inter-RAT handover was triggered for voice fallback or not.
To identify whether there was a suitable E-UTRA cell after voice fallback failure, as analyzed above, the presence of reconnectCellID or the absence of reestablishCellID can be used to implicitly indicate there was a suitable E-UTRA cell after inter-system inter-RAT handover for voice fallback failure, in other words, the presence of reestablishCellID or the absence of reconnectCellID the can be used to implicitly indicate there was no suitable E-UTRA cell after inter-system inter-RAT handover for voice fallback failure.
Proposal 5: The RLF report may implicitly indicate whether there was a suitable E-UTRA cell after inter-system inter-RAT handover for voice fallback failure, e.g. via the reconnectCellID or reestablishCellID.
For HOF in Case1, since the UE establishes RRC connection to a E-UTRA cell, the RLF report including the indication on whether the failed inter-system inter-RAT handover was triggered for voice fallback may be transmitted to the E-UTRA cell by the UE. Then, the E-UTRA cell may transfer the UE RLF Report Container which includes the indication to the source NR cell over S1 and NG interfaces. For example, the existing ENB CONFIGURATION TRANSFER message can be reused to transfer the UE RLF Report Container including the indication from the E-UTRA node to MME, MME shall transparently transfer the UE RLF Report Container towards the AMF serving the source NG-RAN node, then AMF shall transfer the UE RLF Report Container to the source NG-RAN node via the existing DOWNLINK RAN CONFIGURATION TRANSFER message.
[bookmark: _Hlk110700837]Proposal 6: The UE RLF Report Container including the indication on whether the failed inter-system inter-RAT handover was triggered for voice fallback may be transferred from the re-connected E-UTRA node to the source NG-RAN node via the existing ENB CONFIGURATION TRANSFER message and DOWNLINK RAN CONFIGURATION TRANSFER message.
For HOF in Case 2, the UE connects to a NR cell after RRC re-establishment, the RLF report including the indication on whether the failed inter-system inter-RAT handover was triggered for voice fallback may be transmitted to the NR cell. Then, the NR cell may transfer the UE RLF Report Container which includes the indication to the source NR cell directly via Xn interface, e.g. the existing FAILURE INDICATION message can be reused. Also, if there is no direct Xn interface, the NR cell may transfer the UE RLF Report Container to the source NR cell via NG interface, e.g. the existing UPLINK RAN CONFIGURATION TRANSFER message and DOWNLINK RAN CONFIGURATION TRANSFER message can be reused.
Proposal 7: The UE RLF Report Container including the indication on whether the failed inter-system inter-RAT handover was triggered for voice fallback may be transferred from the re-established NG-RAN node to the source NG-RAN node via the existing FAILURE INDICATION message, or UPLINK RAN CONFIGURATION TRANSFER message and DOWNLINK RAN CONFIGURATION TRANSFER message.
For both Case1 and Case2, based on the received indication on whether the failed inter-system inter-RAT handover was triggered for voice fallback, the source NG-RAN node may distinguish failure case due to inter-system inter-RAT handover for voice fallback from legacy failure case in inter-system inter-RAT handover when performing MRO analysis after receiving the UE RLF Report Container, furthermore, source NG-RAN node may modify handover related parameters to enable the UE perfrom a successful inter-system inter-RAT handover for voice fallback. 
In general, a failure in inter-system inter-RAT handover for voice fallback are different from a failure in legacy inter-system inter-RAT handover, so, to distinguish from the existing failure type definition and detection for Too Early or Too Late inter-system handovers in TS38.300, we need to have a separate failure type definition for inter-system inter-RAT HO from NR to E-UTRA for voice fallback in stage 2.
Proposal 8: Introduce a separate failure type definition for inter-system inter-RAT HO from NR to E-UTRA for voice fallback in stage 2.
The corresponding TP for TS38.300 is attached in the Annex.
3	Conclusion
In this contribution, we discussed MRO for inter-system inter-RAT handover for voice fallback, the following proposals are given:
[bookmark: _Hlk114840929]Proposal 1: Case 4 should be deprioritized for MRO enhancements for inter-system inter-RAT handover for voice fallback.
Proposal 2: Case 5 should be deprioritized for MRO enhancements for inter-system inter-RAT handover for voice fallback.
Proposal 3: Redirection for inter-system inter-RAT voice fallback would not be considered for MRO enhancements.
Proposal 4: The RLF report needs to indicate explicitly whether the failed inter-system inter-RAT handover was triggered for voice fallback or not.
Proposal 5: The RLF report may implicitly indicate whether there was a suitable E-UTRA cell after inter-system inter-RAT handover for voice fallback failure, e.g. via the reconnectCellID or reestablishCellID.
Proposal 6: The UE RLF Report Container including the indication on whether the failed inter-system inter-RAT handover was triggered for voice fallback may be transferred from the re-connected E-UTRA node to the source NG-RAN node via the existing ENB CONFIGURATION TRANSFER message and DOWNLINK RAN CONFIGURATION TRANSFER message.
Proposal 7: The UE RLF Report Container including the indication on whether the failed inter-system inter-RAT handover was triggered for voice fallback may be transferred from the re-established NG-RAN node to the source NG-RAN node via the existing FAILURE INDICATION message, or UPLINK RAN CONFIGURATION TRANSFER message and DOWNLINK RAN CONFIGURATION TRANSFER message.
[bookmark: _Hlk114835733][bookmark: _Hlk114835704]Proposal 8: Introduce a separate failure type definition for inter-system inter-RAT HO from NR to E-UTRA for voice fallback in stage 2.
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[bookmark: _Hlk114835908]Annex: Way forward on Scenarios for MRO enhancements for inter-system handover for voice fallback
[bookmark: _Hlk114836201][bookmark: _Hlk114839961]The potential scenarios for MRO enhancements for inter-system handover for voice fallback are summarized in [2] as following: 
-	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.
-	Case 3: an RLF occurs shortly in target E-UTRAN cell after a successful inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, the UE connects to another E-UTRAN cell. (Note: it is consensus in RAN3#117-e meeting that Case 3 can be categorized to Case 1)
-	Case 4: after a successful inter-system inter-RAT handover from a first NG-RAN node to an E-UTRA node for voice fallback, the UE is handed over back to a second NG-RAN node from the E-UTRA node.
-	Case 5: the UE successfully performs inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, but the handover is about to failure.
[bookmark: _Hlk114842014]Besides above five Cases, redirection for inter-system voice fallback is also summarized in [1], i.e. the NG-RAN node releases the UE into RRC_IDLE state with some redirected E-UTRA carrier information, the UE performs cell selection, and may find a suitable E-UTRA cell to establish RRC connection or not.

Conclusion until RAN3#117-e:
[bookmark: _Hlk114836742]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.
To be concluded in RAN3#117bis-e: 
For MRO enhancements for inter-system inter-RAT handover for voice fallback, Case 4 and Case 5 should be deprioritized.
Redirection for inter-system inter-RAT voice fallback would not be considered for MRO enhancements.

Annex: TP for TS38.300
15.5.2.2.x	Connection failure due to inter-system inter-RAT HO from NR to E-UTRA for voice fallback
One of the functions of Mobility Robustness Optimization is to detect connection failures that occurred due to inter-system inter-RAT HO from NR to E-UTRA for voice fallback. The problem is defined as follow:
-	A handover failure occurs during the handover procedure from a cell belonging to an NG-RAN node to a cell belonging to an E-UTRAN node; the UE tries RRC connection setup procedure for the voice service in a cell belonging to an E-UTRAN node or the UE attempts to re-connect to a cell belonging to an NG-RAN node.
Detection mechanism
A failure indication may be sent to the node last serving the UE when the NG-RAN node fetches the RLF REPORT from UE by triggering:
-	The Failure Indication procedure over Xn;
-	The Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer procedure over NG.
In case the last serving node is an NG-RAN node, the detection mechanisms for inter-system inter-RAT HO failure from NR to E-UTRA for voice fallback is carried out through the following:
-	There is a recent handover procedure from a cell belonging to an NG-RAN node to a cell belonging to an E-UTRAN node for the UE prior to the connection failure, and, the successful re-connect cell is a cell belonging to an E-UTRAN node where the UE attempts a RRC connection setup procedure, or the re-establishment attempt cell is a cell belonging to an NG-RAN node where the UE attempts a RRC re-establishment procedure.
An indication on whether a failure in a recent handover procedure from a cell belonging to an NG-RAN node to a cell belonging to an E-UTRAN node was triggered by EPS fallback for IMS voice may be included in the RLF Report. 
In case the re-establishment attempt cell is a cell belonging to an NG-RAN node where the UE attempts a RRC re-establishment procedure, the UE may make the RLF Report available to an NG-RAN node. The NG-RAN node may forward the information using the FAILURE INDICATION message over Xn or by means of the Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer over NG to the node that served the UE before the reported connection failure.
In case the re-connect cell is a cell belonging to an E-UTRAN node where the UE attempts a RRC connection setup procedure, the UE may make the RLF Report available to an E-UTRAN node. The E-UTRAN node may forward the information by means of the ENB configuration transfer procedure over S1 and Downlink RAN configuration transfer over NG to the node that served the UE before the reported connection failure.
