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1. Introduction 
In this paper, we discuss MRO related enhancements i.e., optimizing CPAC, MR-DC SCG failures and fast MCG recovery based on agreements and open issues identified last meeting.
2. Discussion
R3-226004 summarizes all Rel-18 MRO scenarios.
2.1 MRO for CPA/CPC	
RAN3 agreed in a previous meeting to reuse the Rel-17 signaling mechanism as seen below:

Reusing R17 signaling mechanism to report CPA/CPC failure related information over Xn from MN to source SN or last serving SN
Observation 1: In Rel-17, MN provides PSCell change failure related information (including PSCell measurements) to last serving SN via SCG FAILURE INFORMATION REPORT over Xn and last serving SN can feedback MN via SCG FAILURE TRANSFER if it is not responsible for the SCG failure

We therefore have the following proposals:
Proposal 1: Reuse SCG FAILURE INFORMATION REPORT over Xn for MN to report CPA/CPC failure related information to last serving SN

Proposal 2: Reuse SCG FAILURE TRANSFER over Xn so that last serving SN can feedback MN if it is not responsible for the SCG failure

In each of the defined CPA/CPC failure types (Too Late CPC Execution/Too Early CPC Execution/CPC Execution to wrong PSCell/CPA Execution to wrong PSCell/Too Early CPA execution), it is possible that the network did not prepare the right set of candidate PSCells or defined inappropriate execution conditions for CPA/CPC which resulted in an SCG failure. It is therefore important to optimize the set of candidate PSCells and execution conditions during CPA/CPC. 

Further as the MN is aware of most information during CPA/CPC, MN can inform some useful information (e.g., CPA/CPC Execution conditions that were configured, CPA/CPC candidate cell list that were configured, CPA/CPC related timer information) to last serving SN for MRO analysis

Proposal 3: Enhance SCG FAILURE INFORMATION REPORT over Xn so that MN can inform the following CPA/CPC related information to last serving SN for MRO analysis for CPA/CPC:
· CPA/CPC Execution conditions that were configured
· CPA/CPC candidate cell list that were configured
· CPA/CPC related timer information
· SCG failure type (classic PSCell change/addition vs. CPA/CPC).

2.2 MRO for voice fall back
The following is the list of cases for MRO for voice fall back which are captured in R3-226004
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, no 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.

TS 38.300 also captured the following:
Inter-system Mobility Failure during Voice Fallback: an RLF occurs shortly after a successful handover triggered due to Voice Fallback, or a failure occurs during an handover triggered due to Voice Fallback, from a cell belonging to an NG-RAN node to a cell belonging to an E-UTRAN node; the UE attempts to re-connect to a cell belonging to an E-UTRAN node or an NG-RAN node.
…
…
Inter-system Mobility Failure during Voice Fallback: in case the connection failure occurs during an inter-system handover for voice fall back from NR, the RLF Report from the UE includes a voice fallback indication.

Editor’s note 1: the name of the indication needs be refined when details are agreed in RAN2. 
Editor’s note 2 The following detection mechanism is FFS: In case the connection failure occurs in the target LTE cell after a recent inter-system handover for voice fall back (i.e., the UE reported timer is smaller than the configured threshold, e.g., Tstore_UE_cntxt)”

Consider the RLF case of case 1 as depicted in Figure 1, where UE collects an LTE RLF Report if it encounters an RLF shortly after a successful inter-system HO from NG-RAN1  E-UTRAN2 for voice fall back.
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Similar to NR RLF Report, we think the UE should include an indication for voicefallback in the LTE RLF Report.
Proposal 4: For the case where there is an RLF in target LTE cell immediately after a successful inter-system HO for voice fall back, include an indication for voice fall back in LTE RLF Report 
After the target E-UTRAN2 receives the FAILURE INDICATION (along with the LTE RLF Report) from a reconnected E-UTRAN3 or NG-RAN3, the target E-UTRAN2 performs root cause analysis and should identify the HO Failure type as “Inter-system mobility failure during voice fall back”. The Target E-UTRAN2 should then send the INTER-SYSTEM HO REPORT to source NG-RAN1 so that it can know the failure type. 
Also, the current definition of too early inter-system HO is only for the direction between LTE  NR and doesn’t cover the direction from NR  LTE. So that failure type can’t be reused. 
Observation 2: Current definition of too early inter-system HO is only for the direction from LTE  NR and doesn’t cover the direction from NR LTE
We therefore have the following proposal:
Proposal 5: Define a new HO Report Type “Inter-system Mobility Failure during Voice fall back” in INTER-SYSTEM REPORT that includes source NR cell ID, failed LTE cell ID and UE RLF Report container.
2.3 MRO for Fast MCG Recovery 

Case a, b and f1 are already agreed
· Case a: SCG fails when the UE is undergoing fast MCG recovery (i.e., SCG failure happens while T316 is running).
· Case b: the signaling delay is longer than the time the UE waits for the response (T316 expired).
· Case f1: SCG fails or is deactivated before the UE sends the MCGFailureInformation

FFS whether Case c/Case d/Case e should be considered for MRO for fast MCG recovery failure

	Cases

	View

	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.

	Not needed

This “near” failure scenario doesn’t belong under the MRO objective. If this is to be supported, this would bring more work in RAN2/RAN3 e.g., whether to introduce a new SON report for this purpose (this can’t be covered under SHR), which node decides the T316 trigger value, which node sends the T316 trigger value to UE, when to send the T316 trigger value, 

Observation 3: Supporting case c) would just bring more work in RAN2/RAN3 without much benefit e.g., 
· whether to introduce a new SON report for this purpose (this can’t be covered under SHR)
· which node decides the T316 trigger value
· which node sends the T316 trigger value to UE
· when to send the T316 trigger value

Observation 4: A good MN implementation should send RRCReconfig/RRCRelease immediately upon receiving the MCGFailureInformation. As long as the T316 value is set to a large enough value, there is no need to optimize the configured T316 value for “near failures”


	Case d: Failure case for CHO based recovery failure after fast MCG recovery failure.

Case e: Subsequent failure after successful fast MCG recovery.

	Not needed

We are not sure if there is benefit in distinguishing a failure after a fast MCG recovery vs. a “normal” failure. The failure after a fast MCG recovery can happen due to any random reason (e.g., radio conditions suddenly going bad) and not because the fast MCG recovery led to UE being handover to a “bad” cell.

Observation 5: The failure after a fast MCG recovery can happen due to any random reason (e.g., radio conditions suddenly going bad) and there is no benefit in distinguishing a failure after a fast MCG recovery vs. a “normal” failure

In case e), the UE initially records RLF Report corresponding to MCG Failure. After the fast MCG recovery succeeds (e.g., after the UE receives RRCReconfiguration for handover), a subsequent failure happens (HOF). In this case, the UE should clear the stored RLF Report and record a new RLF Report for the subsequent failure. There is no reason for UE to store and report both RLF Reports. This is same as existing behaviour where the stored RLF Report is overwritten upon encountering another RLF. 

Further, we think there is no need for network to correlate the fast MCG recovery failure event with MCG RLF event as these are two independent events.



Proposal 6: There is no need to consider case c, case d and case e in Rel-18

In the previous meetings, further enhancements to RLF report were proposed e.g., time between MCG failure and SCG failure were proposed. In our view, the “time between MCG failure and SCG failure” might not be very useful in our opinion as MCG RLF and SCG RLF are independent events. gNB can’t optimize much knowing this exact timer value. We therefore think there is no need to include “time between MCG failure and SCG failure” in RLF Report

Proposal 7: There is no need to include “time between MCG failure and SCG failure” in RLF Report

It is also proposed to send an LS to RAN2 with the updated definition of scenarios (case a, case b and case f1) and clarify the previous LS as the wording is not clear and might cause confusion.

Proposal 8: Send an LS to RAN2 with the updated definition of scenarios (case a, case b and case f1) and clarify the requirements in the previous LS more clearly as follows:

It is beneficial for the UE to report the following:
i) fast MCG recovery failure due to T316 expiry
ii) SCG failure while T316 was running and the SCG failure cause
iii) fast MCG recovery initiation failure because SCG was not available (could be due to SCG failure, SCG was deactivated)
3. Conclusion
MRO for CPAC

Observation 1: In Rel-17, MN provides PSCell change failure related information (including PSCell measurements) to last serving SN via SCG FAILURE INFORMATION REPORT over Xn and last serving SN can feedback MN via SCG FAILURE TRANSFER if it is not responsible for the SCG failure

Proposal 1: Reuse SCG FAILURE INFORMATION REPORT over Xn for MN to report CPA/CPC failure related information to last serving SN

Proposal 2: Reuse SCG FAILURE TRANSFER over Xn so that last serving SN can feedback MN if it is not responsible for the SCG failure

Proposal 3: Enhance SCG FAILURE INFORMATION REPORT over Xn so that MN can inform the following CPA/CPC related information to last serving SN for MRO analysis for CPA/CPC:
· CPA/CPC Execution conditions that were configured
· CPA/CPC candidate cell list that were configured
· CPA/CPC related timer information
· SCG failure type (classic PSCell change/addition vs. CPA/CPC).


MRO for voice fall back

Proposal 4: For the case where there is an RLF in target LTE cell immediately after a successful inter-system HO for voice fall back, include an indication for voice fall back in LTE RLF Report 
Observation 2: Current definition of too early inter-system HO is only for the direction from LTE  NR and doesn’t cover the direction from NR LTE
Proposal 5: Define a new HO Report Type “Inter-system Mobility Failure during Voice fall back” in INTER-SYSTEM REPORT that includes source NR cell ID, failed LTE cell ID and UE RLF Report container.

MRO for Fast MCG Recovery

Observation 3: Supporting case c) would just bring more work in RAN2/RAN3 without much benefit e.g., 
· whether to introduce a new SON report for this purpose (this can’t be covered under SHR)
· which node decides the T316 trigger value
· which node sends the T316 trigger value to UE
· when to send the T316 trigger value to UE

Observation 4: A good MN implementation should send RRCReconfig/RRCRelease immediately upon receiving the MCGFailureInformation. As long as the T316 value is set to a large enough value, there is no need to optimize the configured T316 value for “near failures”

Observation 5: The failure after a fast MCG recovery can happen due to any random reason (e.g., radio conditions suddenly going bad) and there is no benefit in distinguishing a failure after a fast MCG recovery vs. a “normal” failure

Proposal 6: There is no need to consider case c, case d and case e in Rel-18

Proposal 7: There is no need to include “time between MCG failure and SCG failure” in RLF Report

Proposal 8: Send an LS to RAN2 with the updated definition of scenarios (case a, case b and case f1) and clarify the requirements in the previous LS more clearly as follows:

It is beneficial for the UE to report the following:
iv) fast MCG recovery failure due to T316 expiry
v) SCG failure while T316 was running and the SCG failure cause
vi) fast MCG recovery initiation failure because SCG was not available (could be due to SCG failure, SCG was deactivated)
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