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In last RAN3 meeting, we made general discussion 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:
Case f1, where the SCG fails or is deactivated yet before the UE sends the MCGFailureInformation is to be addressed. 
Case (c), i.e. the “near-failure scenario” will be addressed.
WA: In order to enable support for pre-Rel.18 UEs (and help avoid wasting Uu resources), the T316 will be delivered from the MN to the SN.
Scenario ‘a’ is redefined: SCG fails when the UE is undergoing fast MCG recovery (i.e. SCG failure happens while T316 is running).
MRO for the voice fall-back:
Stage-2 description of the detection mechanism will be introduced in TS 38.300 (based on R3-231585).
Discussion
2.2 MRO for the fast MCG recovery
Case c is a case that the MCG successful recovery, while the T316 is near to be expired. In this case, network can adjust T316 e.g., increase or decrease T316 to optimize fast MCG recovery. For example, increasing T316 can give more time for MCGfailureinfomration/RRC message transmission to avoid fast MCG recovery near failure. 
Proposal 1: Case c can be support for optimizing near failure case.
Case a: SCG fails when the UE is undergoing fast MCG recovery (i.e. SCG failure happens while T316 is running).
Case b: the signalling delay is longer than the time the UE waits for the response (T316 expired).
Case f1: the SCG fails or is deactivated yet before the UE sends the MCGFailureInformation.
In R18, we consider keeping the RLF report and report it to network in fast MCG recovery failure scenario for optimization. There is some information for RLF report enhancement has been discussed but not achieved agreement in the last meeting.
a) T316 elapsed time
b) Time between MCG failure and SCG failure
c) SCG status e.g. PSCell change/PSCell addition
a) We are not sure the benefit of reporting T316 elapsed time in RLF report. For the Case f1, T316 will not run. In case of T316 running i.e., Case b, the network can identify too short T316 by the cause of T316 expiry. However, network cannot identify whether the T316 setting is too long because the fast MCG recovery is failed. For Case a, the T316 running time is not an essential point for fast MCG recovery failure. We do need to optimize T316 value for this case. 
b) If the time between MCG failure and SCG failure are close, the MCG recovery and SCG recovery may impact each other. For example, fast MCG recovery failed due to SCG failure before MCG failure (Case f1). Network should optimize such time to make sure that both failures are independent enough. It can increase success rate of MCG failure recovery.
c) We agreed that the SN status includes SCG failure, SCG was deactivated or other cases that SCG is not available in the LS to RAN2. It should be clarified that the “other cases” includes the case of PScell change/PScell addition. If the PScell change/addition is performed during fast MCG recovery, the RRC message or MCG failure information cannot be sent to UE and leading to T316 expire. Therefore, the PScell change/addition is performed during fast MCG recovery can be covered by Case b. However, if the PScell change/addition is ongoing before MCG failure, the UE will perform RRC re-establishment instead of fast MCG failure recovery when MCG fails. In this case, the fast MCG recovery cannot be performed because SCG is not available due to PScell change/PScell ongoing and lead to fast MCG recovery failure.
[bookmark: _Toc60776806][bookmark: _Toc124712665][bookmark: _Toc60776804][bookmark: _Toc124712663]5.3.7	RRC connection re-establishment
5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG while PSCell change or PSCell addition is ongoing, in accordance with 5.3.10; or
Case f1 can be revised as “the SCG fails or is deactivated yet or PScell change/addition ongoing before the UE sends the MCGFailureInformation.
Proposal 2: Enhance RLF report to recode Time between MCG failure and SCG failure. 
Proposal 3: Revise Case f1: the SCG fails or is deactivated yet or PScell change/addition ongoing before the UE sends the MCGFailureInformation. 
WA: In order to enable support for pre-Rel.18 UEs (and help avoid wasting Uu resources), the T316 will be delivered from the MN to the SN.
For pre-Rel.18 UEs, SN can calculate T316 when it receives MCG failure information. In case of T316 expires from SN perspective, SN does not need to send RRC message to UE to save Uu resource. In addition, it can also be used in Case b in Rel.18. In this case, SN may receive MCG failure information and it can calculate the T316 running time.
Proposal 4: T316 can be delivered from MN to SN for both pre-Rel.18 UEs and Rel.18 UEs (Case b) to save Uu resource.
2.3 MRO for inter-system handover for voice fallback
-	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)”
For RLF in Case1, UE should record voice fallback indication in LTE report which is sent back to RLF LTE node (target LTE) via failure indication. 
Proposal 5: RAN3 send LS to RAN2 to ask to add e.g., voiceFallbackIndication in LTE RLF report in TS36.331.
Given that RLF in Case 1 will impact TS36.331 and the LTE target node is the one to identify whether this is a RLF after successful handover hence the following stage-2 description about detection mechanism should be introduced in TS36.300. 
[bookmark: _Toc46498957][bookmark: _Toc52491270][bookmark: _Toc131026597]22.4.2.x	Connection failure due to inter-system Mobility Failure during Voice Fallback
One of the functions of Mobility Robustness Optimisation is to detect connection failures that occurred due to inter-system Mobility Failure during Voice Fallback. The problem is defined as follow: 
· Inter-system Mobility Failure during Voice Fallback: an RLF occurs shortly after a successful 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 as defined in TS38.300.
Detection mechanism
In case the last serving node is eNB node, the detection mechanisms for Inter-system Mobility Failure during Voice Fallback are carried out through the following:
· Inter-system Mobility Failure during Voice Fallback: the connection failure occurs in an E-UTRAN node, and there is a recent inter-system handover for voice fall back for UE prior to the connection failure i.e., the UE reported timer is smaller than the configured threshold, e.g., Tstore_UE_cntxt, and the first cell where the UE attempts to re-connect is a E-UTRAN node.
For stage-3 impact, we will discuss them based on different scenarios.
Case 1a for HOF: 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.
Compared with two solutions, solution 1aB seems no further Xn or NG impact while solution 1aA needs report source NR cell ID in RLF report.
Proposal 6: For HOF of case 1, UE reports NR RLF report to NR cell, there is no further NG impact.
Case 1b for RLF: 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 identifies E-UTRA cell 1 via failedPCellId-EUTRA) conveyed in LTE RLF report, E-UTRA cell1 decodes LTE RLF report and further explicitly send the content of LTE RLF report to NG-RAN cell1.
RLF-Report-r16 ::= 
nr-RLF-Report-r16
<<<<skip irrelevant part>>>>
eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...,
        [[
        measResult-RLF-Report-EUTRA-v1690    OCTET STRING                                        OPTIONAL
        ]]
Both solution 1bA and solution 1bB need explicitly transfer the source cell ID, failure cell ID UE and RLF Report container (optional) in NG inter-system HO report with a new handover report type.
Proposal 7: For RLF of Case 1, UE can report LTE RLF report to E-UTRA cell or NR cell. Introduce source cell ID, failure cell ID, optional UE RLF Report container in inter-system HO report in NG with a new handover report type for Inter-system Mobility Failure during Voice Fallback.
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 cell3, NG-RAN cell2/NG-RAN cell3 sends a failure indication to NG-RAN cell1 conveyed NR RLF report.
Proposal 8: For Case 2, UE reports NR RLF report to NR cell, there is no further NG impact.
Proposal 9: TP for 36.300 and 38.413 in the Annex can be the start point to support RLF in Case 1.
Conclusions
Proposal 1: Case c can be support for optimizing near failure case.
Proposal 2: Enhance RLF report to recode Time between MCG failure and SCG failure 
Proposal 3: Revise Case f1: the SCG fails or is deactivated yet or PScell change/addition ongoing before the UE sends the MCGFailureInformation. 
Proposal 4: T316 can be delivered from MN to SN for both pre-Rel.18 UEs and Rel.18 UEs (Case b) to save Uu resource.
Proposal 5: RAN3 send LS to RAN2 to ask to add e.g., voiceFallbackIndication in LTE RLF report in TS36.331.
Proposal 6: For HOF of case 1, UE reports NR RLF report to NR cell, there is no further NG impact.
Proposal 7: For RLF of Case 1, UE can report LTE RLF report to E-UTRA cell or NR cell. Introduce source cell ID, failure cell ID, optional UE RLF Report container in inter-system HO report in NG with a new handover report type for Inter-system Mobility Failure during Voice Fallback.
Proposal 8: For Case 2, UE reports NR RLF report to NR cell, there is no further NG impact.
Proposal 9: TP for 36.300 and 38.413 in the Annex can be the start point to support RLF in Case 1.
4. Reference
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5. Annex: TP for TS36.300
22.4.2.x	Connection failure due to inter-system Mobility Failure during Voice Fallback
One of the functions of Mobility Robustness Optimisation is to detect connection failures that occurred due to inter-system Mobility Failure during Voice Fallback. The problem is defined as follow: 
· Inter-system Mobility Failure during Voice Fallback: an RLF occurs shortly after a successful 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 different cell belonging to an E-UTRAN node as defined in TS38.300.
Detection mechanism
In case the last serving node is eNB node, the detection mechanisms for Inter-system Mobility Failure during Voice Fallback are carried out through the following:
· Inter-system Mobility Failure during Voice Fallback: the connection failure occurs in an E-UTRAN node, and there is a recent inter-system handover for voice fall back for UE prior to the connection failure i.e., the UE reported timer is smaller than the configured threshold, e.g., Tstore_UE_cntxt, and the first cell where the UE attempts to re-connect to a different cell belonging to an E-UTRAN node.
[bookmark: _GoBack]6. Annex: TP for TS38.413
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This IE contains the inter-system HO report to be transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Handover Report Type
	M
	
	
	

	>Too early Inter-system HO 
	
	
	
	

	>>Source Cell ID
	M
	
	E-UTRA CGI
9.3.1.9
	CGI of the source cell for the HO. 

	>>Failure Cell ID
	M
	
	NG-RAN CGI 9.3.1.73
	CGI of the target cell for the HO.

	>>UE RLF Report Container
	O
	
	9.3.3.41
	

	>Inter-system Unnecessary HO
	
	
	
	

	>>Source Cell CGI
	M
	
	NG-RAN CGI 9.3.1.73
	Source NR cell in NG-RAN

	>>Target Cell CGI
	M
	
	E-UTRA CGI
9.3.1.9
	Target cell in E-UTRAN

	>>Early IRAT HO
	M
	
	ENUMERATED (true, false, ...)
	Is set to “true” if the measurement period expired due to an inter-RAT handover towards NR executed within the configured measurement duration and otherwise set to “false”

	>>Candidate Cell List
	
	1
	
	

	>>>Candidate Cell Item
	
	1..<maxnoofCandidateCells>
	
	

	>>>>CHOICE Candidate Cell Type
	M
	
	
	

	>>>>>Candidate CGI
	
	
	
	

	>>>>>>Candidate Cell ID
	M
	
	NR CGI
9.3.1.7
	This IE contains an NR CGI.

	>>>>>Candidate PCI
	
	
	
	

	>>>>>>Candidate PCI
	M
	
	INTEGER (0..1007, …)
	This IE includes the NR Physical Cell Identifier of detected cells not included in the Candidate Cell List IE and for which an NR CGI could not be derived.

	>>>>>>Candidate NR ARFCN
	M
	
	INTEGER (0.. maxNARFCN)
	RF Reference Frequency as defined in TS 38.104 [39], section 5.4.2.1. The frequency provided in this IE identifies the absolute frequency position of the reference resource block (Common RB 0) of the carrier. Its lowest subcarrier is also known as Point A.

	> Inter-system Mobility Failure during Voice Fallback 
	
	
	
	

	>>Source Cell ID
	M
	
	NG-RAN CGI 9.3.1.73
	CGI of the source cell for the Inter-system Mobility Failure during Voice Fallback. 

	>>Failure Cell ID
	M
	
	E-UTRA CGI
9.3.1.9
	CGI of the target cell for the Inter-system Mobility Failure during Voice Fallback.

	>>UE RLF Report Container
	O
	
	9.3.3.41
	



	Range bound
	Explanation

	maxnoofCandidateCells
	Maximum no. of candidate cells. Value is 32

	maxNARFCN
	Maximum value of NR carrier frequency, defined in TS 38.331 [18]
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