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In last RAN3 meeting, we made general discuss and achieved some agreements [1]. In the document, we provide some analysis on the below topic of MRO enhancements
MRO for the fast MCG recovery
It is beneficial for the UE to report at least the cause of the fast MCG recovery failure (at least T316 expiry, SCG failure) and also, if the problem is SCG failure, the SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx).
MRO for inter-system handover for voice fallback
The solution details on MRO for inter-system handover for voice fallback?
Discussion
2.2 MRO for the fast MCG recovery
In R18, we consider keeping the RLF report and report it to network in fast MCG recovery failure scenario for network optimization. There is some information for RLF report enhancement was discussed in the last meeting [1].
a) The cause of the fast MCG recovery failure: T316 expiry, SCG RLF, SCG status 
b) The PSCell where SCG failure happened
c) If SCG RLF occurs: The SCG RLF failure type: t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, etc.
d) T316 elapsed time
e) Time between MCG failure and SCG failure (or time between SCG failure and report?)
f) Which node failed first i.e., MN or SN
g) MCG Failure Information
h) MCG Failure Indication.
a) and c) were agreed in the last RAN3 meeting but did not cover the SCG deactivation case. In RAN2#120, the SCG deactivation has been introduced in fast MCG recovery failure as a cause. 
2	Consider at least below scenarios for fast MCG recovery MRO:
a.	T316 expiry  
b.	SCG failure/deactivation during fast MCG recovery (i.e., running of T316). The “upon fast MCG recovery case” is FFS.
However, T316 running means MN has failed, MN cannot trigger SCG deactivation. SN may trigger SCG deactivation but MN cannot configure SCG deactivation to UE. Hence it should be clarified that the SCG deactivation should be performed before fast MCG recovery instead of during fast MCG recovery.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Also, MCG failure information cannot be sent to network during PSCell change/addition. Note that PSCell change /addition will not stop T316 which is different from SCG failure. The cause of PSCell change /addition can be covered by the cause of T316 expiry. But we prefer to give clear information to network for optimization.
Observation 1: SCG deactivation before fast MCG recovery and PSCell change /addition ongoing can be the cause of fast MCG recovery failure.
b), e) and f): In case of both MCG failure and SCG failure and the time between MCG failure and SCG failure are close, network may consider the correlation between these two failures. It may optimize SN to make it later fails to achieve MCG failure recovery success. The network has to be award of information of SN failure via RLF report because SCG failure information message cannot send to network in case of MCG failure. Also, SCG failure information is aim to quickly recovery SCG link instead of SN failure optimization. Here we focus on the SCG failure optimization hence PScell ID and the time between MCG failure and SCG failure should be introduced in RLF report. The time can help the network to retrieve the configuration of SN. 
Observation 2: The a) PSCell where SCG failure happened and e) time between MCG failure and SCG failure can be introduced in RLF report for optimizing fast MCG recovery failure.
d) It is T316 timer optimization. The similar timer optimization also discussed in SHR/SPCR but here is different. In this case, optimize T316 may address fast MCG failure recovery. For example, T316 is set too short so that the RRC reconfiguration/RRC release message not reaching UE while T316 expire. However, it is difficult for the network to distinguish between fast MCG recovery failure due to short T316 and bad link quality. Hence it is appropriate to introduce both running time of T316 and SCG RRM measurement result for network optimization.
Observation 3: The d) T316 elapsed time and SCG RRM measurement result can be introduced in RLF report for optimizing fast MCG recovery failure.
g) and h) RAN2 agree to reuse RLF report for fast MCG recover failure optimization hence MCG Failure Information and MCG Failure Indication are not needed.
3	RLF report is enhanced to support fast MCG recovery MRO.
Proposal 1: Enhance RLF report to recode following information and LS to RAN2:
· The cause of the fast MCG recovery failure: T316 expiry, SCG RLF, SCG deactivation before fast MCG recovery, PSCell change /addition ongoing. 
· If SCG RLF occurs: The SCG RLF failure type: t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, etc.
· T316 elapsed time.
· SCG RRM measurement result
· Time between MCG failure and SCG failure.
2.3 MRO for inter-system handover for voice fallback
MRO for inter-system handover for voice fallback:
RAN3#117bis
· whether to consider Case 4 for MRO for inter-system handover for voice fallback;
· details on failure type definition for inter-system inter-RAT HO from NR to E-UTRA for voice fallback in stage 2;
· network interface to deliver RLF report for inter-system inter-RAT HO from NR to E-UTRA for voice fallback.
RAN3#118
The solution details on MRO for inter-system handover for voice fallback?
Case 4 is a classical voice fallback procedure and it can be distinguished with ping-pong via HO Cause Value contained in UE history information. There is no stage 3 impact but it needs some clarification in TS38.300.
· 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.
Proposal 2: Case 4 is a classical voice fallback procedure. There is no stage 3 impact.
In case source NG-RAN decides handover UE to an E-UTRA cell due to voice fallback but handover failure or RLF occurs after successful handover, network needs to know that the handover from NR cell to E-UTRAN cell was due to voice fallback rather than bad signal quality in NR cells. RAN2 agreed to include an explicit indication in RLF-report when mobility from NR fails and the corresponding MobilityFromNRCommand includes voiceFallbackIndication in the previous meeting. 
We think the RLF in Case 1 is valid though it may impact RAN2 specifications e.g., add voiceFallbackIndication in LTE RLF report. As we known, R17 only support inter-system too early in RLF instead of HOF to avoid LTE specification impact. However, the network optimization in R17 was for E-UTRAN rather than NR so we did not want to introduce too much specification impact especially for LTE. In R18, the inter-system voice fallback is aim to optimize NR (source cell). The limited impact on LTE specification is acceptable. 
From RAN3 perspective, the inter-system voice fallback as a handover report type needs to be introduced in Xn/NG i.e., inter-system handover report in case RLF occurs after successful voice fallback then UE connects to an E-UTRA cell. 
Proposal 3: Introduce inter-system voice fallback as a failure type in handover report type in Xn/NG.
One of an issue to support the optimization of the selection of E-UTRAN cell in inter-system voice fallback is that which RAT is used to record RLF report i.e., NR or E-UTRA. 
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.
Case 1a: UE handovers from NG-RAN cell1 to E-UTRA cell1 fails, a suitable E-UTRA cell2 is selected. 
Solution 1aA: UE reports NR RLF report to E-UTRA cell2 with NG-RAN cell1 ID, E-UTRA cell2 sends a failure indication to source cell1 conveyed NR RLF report.
Solution 1aB: UE reports NR RLF report to NR cell3 (UE dwells in NR cell3 which has the same RAT as source cell1 in the future), NR cell3 sends a failure indication to source cell1 conveyed NR RLF report.
Case 1b: UE handovers from NG-RAN cell1 to E-UTRA cell 1 success but fails in E-UTRA cell1, a suitable E-TURA cell2 is selected.
Solution 1bA: UE reports LTE RLF report to E-UTRA cell2, E-UTRA cell2 sends a failure indication to E-UTRA cell1 conveyed LTE RLF report. E-UTRA cell1 further explicitly send the content of LTE RLF report to NG-RAN cell1.
Solution 1bB: UE reports LTE RLF report to NR cell3 (UE dwells in NR cell3 in the future), NR cell3 sends failure indication to E-UTRA cell 1 (NR cell3 awards E-UTRA cell 1 via failedPCellId-EUTRA), E-UTRA cell1 decodes LTE RLF report and further sends handover report to source NR cell1.
Case 2: UE handovers from NG-RAN cell1 to E-UTRA cell1 fails, none suitable E-UTRA cell can be selected, the UE reverts back to the configuration of the source PCell and initiates RRC re-establishment procedure in NG-RAN cell 2.
Solution 2: UE reports NR RLF report to NG-RAN cell2, NG-RAN cell2 sends a failure indication to NG-RAN cell1 conveyed NR RLF report.
Proposal 4: RAN3 to discuss the RAT of RLF report and how to transfer the RLF report.
Conclusions
Based on the discussion in section 2 the followings are proposed:
Observation 1: SCG deactivation before fast MCG recovery and PSCell change /addition ongoing can be the cause of fast MCG recovery failure.
Observation 2: The a) PSCell where SCG failure happened and e) time between MCG failure and SCG failure can be introduced in RLF report for optimizing fast MCG recovery failure.
Observation 3: The d) T316 elapsed time and SCG RRM measurement result can be introduced in RLF report for optimizing fast MCG recovery failure.
Proposal 1: Enhance RLF report to recode following information and LS to RAN2:
· The cause of the fast MCG recovery failure: T316 expiry, SCG RLF, SCG deactivation before fast MCG recovery, PSCell change /addition ongoing. 
· If SCG RLF occurs: The SCG RLF failure type: t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, etc.
· T316 elapsed time.
· SCG RRM measurement result
· Time between MCG failure and SCG failure.
Proposal 2: Case 4 is a classical voice fallback procedure. There is no stage 3 impact.
Proposal 3: Introduce inter-system voice fallback as a failure type in handover report type in Xn/NG.
Proposal 4: RAN3 to discuss the RAT of RLF report and how to transfer the RLF report.
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