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In last RAN3 meeting, we made general discuss and achieved some agreements. In the document, we provide some analysis on the below topic of MRO enhancements:
MRO for the fast MCG recovery
MRO for inter-system handover for voice fallback
Discussion
2.2 MRO for the fast MCG recovery
MRO for Fast MCG Failure Recovery:
· whether to consider Sub-Case b1/Sub-Case b2/Case c-e for MRO enhancements for Fast MCG Failure Recovery;
· enhancements of UE reported information for MRO enhancements for Fast MCG Failure Recovery.
Some scenarios raised by companies list as below:
· Sub-Case b1: T316 runs out on the UE side while the SN is trying to deliver the MN message, in this case the maximum number of retransmissions at the SN side has not been reached.
· Sub-Case b2: The SN reaches the maximum number of retransmissions while T316 has not expired on the UE side. In this case the SN cannot make any further attempts to deliver the MN message but the UE will continue to wait for it for the remainder of the T316 time.
· Case c: Fast recovery near failure case, i.e. UE receives the response message from MN via SN while T316 is running which almost expires but not yet.
· Case d: Failure case for CHO based recovery failure after fast MCG recovery failure.
· Case e: Subsequent failure after successful fast MCG recovery.
The purpose of sub-Case b1is to optimize T316 e.g., T316 should be extended if SN reaches the maximum number of retransmissions while T316 has not expired. This is a valuable case but it can be covered by the Case b i.e., T316 expired.
Sub-Case b2 is one of the reason of SCG RLF failure i.e., SN reaches the maximum number of retransmissions. The main purpose seems to optimize the maximum number of retransmissions because the fast MCG recovery failure still cannot be resolved even if the T316 is reduced. However, we think the optimization of T316 should be discussed first.
Observation 1: Sub-Case b1 is a valuable case but it can be covered by Case b. Sub-Case b2 aim to optimize the maximum number of retransmissions which should be deprioritized.
After receiving MCGfailureinformation, MN may trigger handover procedure or release UE. If the handover failure or near failure, it can be covered by the legacy MRO mechanism. MRO enhancement for fast MCG recovery ends at the MN initials handover/release procedure.
Observation 2: MRO enhancement for fast MCG recovery failure shall end at the MN initials handover/release procedure.
Based on the discussion above, case c-e are the optimizations after MN initials handover/release procedure.
Proposal 1: RAN3 focus on the optimization of T316 and the case cannot be covered by legacy MRO. Deprioritize Sub-Case b1/b2 and Case e-f.
In R18, we consider to keep the RLF report and report it to network in fast MCG recovery failure scenario for network optimization. The RLF report is not real-time. It can be enhanced to record the following information and LS to RAN2 to make finial decides.
· SCG status i.e., SCG failure/deactivation/activation;
· T316status i.e., T316 is running/T316 expired. 
In case of the time between MCG failure and SCG failure are close, it may considers that MCG failure leads to SCG failure or SCG failure leads to MCG failure hence the time between MCG failure and SCG failure and which node failure first also can be used for network optimization.
· Time between MCG failure and SCG failure 
· Which node failure first i.e., MN or SN
Proposal 2: Enhance RLF report to recode following information and LS to RAN2:
· SCG status i.e., SCG failure/deactivation/activation;
· T316status i.e., T316 is running/T316 expired. 
· Time between MCG failure and SCG failure 
· Which node failure first i.e., MN or SN
2.3 MRO for inter-system handover for voice fallback
MRO for inter-system handover for voice fallback:
· 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.
Case 4 as below 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 specification impact.
· 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 3: Case 4 is a classical voice fallback procedure. There is no specification 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 last meeting. 
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 NR cell or E-UTRA cell. 
Proposal 4: 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. 
Option 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.
Option 1aB: UE reports NR RLF report to cell3 (UE dwells in cell3 which has the same RAT as source cell1 in the further), 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.
Option 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 source cell1.
Option 1bB: UE reports LTE RLF report to cell3 (UE dwells in cell3 which has the same RAT as source cell1 in the further), cell3 sends a failure indication to source cell1 explicitly convey the content of LTE RLF report.
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.
Option 2A: UE reports NR RLF report to NG-RAN cell 2, NG-RAN cell2 sends a failure indication to NG-RAN cell1 conveyed NR RLF report.
Proposal 5: 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: Sub-Case b1 is a valuable case but it can be covered by Case b. Sub-Case b2 aim to optimize the maximum number of retransmissions which should be deprioritized.
Observation 2: MRO enhancement for fast MCG recovery failure shall end at the MN initials handover/release procedure.
Proposal 1: RAN3 focus on the optimization of T316 and the case cannot be covered by legacy MRO. Deprioritize Sub-Case b1/b2 and Case e-f.
Proposal 2: Enhance RLF report to recode following information and LS to RAN2:
· SCG status i.e., SCG failure/deactivation/activation;
· T316status i.e., T316 is running/T316 expired. 
· Time between MCG failure and SCG failure 
· Which node failure first i.e., MN or SN
Proposal 3: Case 4 is a classical voice fallback procedure. There is no specification impact.
Proposal 4: Introduce inter-system voice fallback as a failure type in handover report type in Xn/NG.
Proposal 5: RAN3 to discuss the RAT of RLF report and how to transfer the RLF report.
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