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In last RAN3 meeting, we did general discussion and achieved some agreements [1]. In the document, we provide some further analysis on the below topic for MRO enhancements
MRO for the fast MCG recovery:
support pre-R18 UEs?
MRO for the voice fall-back:
Convert the WA into agreement “Define a new handover report type in the Inter-system HO Report over S1 and NG”.
Discussion
2.1 MRO for the fast MCG recovery
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 c: near failure fast MCG recovery.
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 previous meeting.
a) Time between MCG failure and SCG failure
b) SCG status e.g. PSCell change/PSCell addition
a) 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 fast MCG failure recovery.
Proposal 1: Enhance RLF report to recode Time between MCG failure and SCG failure. 
b) We agreed that the SN status includes SCG failure, SCG was deactivated or other Cases that SCG is not available and include them in the LS to RAN2. However, 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. A cause value may be needed but it can be decided by RAN2
[bookmark: _Toc60776804][bookmark: _Toc124712663][bookmark: _Toc60776806][bookmark: _Toc124712665]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: Revise Case f1: the SCG fails or is deactivated yet or PScell change/addition ongoing before the UE sends the MCGFailureInformation and send LS to RAN2. 
other problems are not precluded if legacy MRO mechanism cannot cope with it.
Another case about subsequent fast MCG recovery failure should be considered (not case e: subsequent failure after successful fast MCG recovery). The network may send a HO command after receiving the MCG Failure Information message for MCG recovery. But if the UE cannot successfully apply the received HO command, the fast MCG recovery failure may also occur. Since the UE can only store one entry of RLF report, the RLF report generated by fast MCG recovery failure will override the previous RLF report generated by MCG failure. To keep the information integrity for network side analysis, the consecutive failures are necessary to be recorded by the UE for the MRO usage.
Proposal 3: RAN3 considers a case that UE cannot successfully apply the received HO command from MN after MN receiving MCG Failure Information. Send LS to RAN2.
support pre-R18 UEs?
For pre-R18 UEs i.e., without cause value report, MN can identify three Cases (Case a/b/f1) by T316 elapsed time e.g., between MN receive MCG failure information and MN receives RRC message feedback. And MN can distinguish case c and case a by whether fast MCG recovery successful. 
Observation 1: Case a/c: T316 starts but not expire; Case b: T316 expire; Case f1: T316 does not start. 
If MN calculates the T316 elapsed time is 0, MN will classify the fast MCG recovery failure to Case f1. If the T316 elapsed time is bigger than 0 but smaller than T316, MN will classify it to Case a. If the T316 elapsed time is bigger than T316, MN will classify it to Case b. It assists MN to identify different fast MCG recovery scenarios in Rel-17.
Proposal 4: To support pre-R18 UEs, MN can calculate T316 elapsed time by itself and use it to distinguish case a/b/f1. 
2.2 MRO for inter-system 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.
In the last meeting, we achieve an agreement that a new handover report type is needed in Inter-system HO Report over S1 and NG to support RLF case in case 1. There are some FFS in specification are list as below.
· Re-connect cell: Currently, RLF case is only supported in case 1, UE tries RRC connection setup procedure for the voice service in the E-UTRA cell, the re-connect cell is E-UTRA cell.
Proposal 5: For RLF in case 1, re-connect cell ID i.e., E-UTRA CGI should be included in Inter-system Mobility Failure for Voice Fallback. 
Note that if UE fails in NR node and select a NR cell, UE should record re-establishment NR cell ID (case 2). If UE fails in NR node and select a LTE cell, UE should record re-connect E-UTRA cell ID (case 1). If UE fails and none cell can be selected or re-establishment fails, UE select a cell which can be NR/E-UTRA cell, UE should record re-connect NR/E-UTRA cell ID.
Observation 2: If UE selects a NR cell after failure, UE records re-establishment NR cell ID (case 2). If UE selects a LTE cell after failure, UE records re-connect E-UTRA cell ID (case 1).
RAN3 should discuss whether to support RLF in case 2. We do not see a big obstacle from technical point view. It will not introduce further RAN2 impact. If case 2 also supports RLF case, it benefits of sending re-establishment cell i.e., NR CGI to source NR node. It helps the source NR node to know whether the suitable LTE cell is selected i.e., distinguish case 1 and case 2. Another method is that the absent re-connect cell ID means UE re-establishes to NR cell, however, re-connect cell is an optional IE, it is not clear whether the UE re-establish to NR cell or just not include the re-connect cell ID in Inter-system HO Report in case of absenting re-connect cell ID hence we think include re-establishment cell ID under Inter-system Mobility Failure for Voice Fallback would be more straightforward for RLF in case 2.
Proposal 6: RAN3 to discuss whether support RLF case in case 2, if support, re-establishment cell ID should be included in Inter-system Mobility Failure for Voice Fallback to help source NR node distinguish case 1 and case 2 i.e., whether suitable E-UTRA cell is selected. 
· UE RLF Report Container
The present of UE RLF Report Container was discussed in last meeting. For RLF case, target E-UTRA decodes LTE RLF report and send contained information to source NR node because source NR node cannot analyse the LTE RLF report. Therefore, LTE RLF report sent to source NR node is not a mandatory behaviour. It also aligns with too early Inter-system HO.
Proposal 7: Include UE RLF Report Container in HO report as an optional IE which also aligns with too early inter-system HO type. 
The TP for TS38.413 can be found in Annex.
Conclusions
Proposal 1: Enhance RLF report to recode Time between MCG failure and SCG failure. 
Proposal 2: Revise Case f1: the SCG fails or is deactivated yet or PScell change/addition ongoing before the UE sends the MCGFailureInformation and send LS to RAN2. 
Proposal 3: RAN3 considers a case that UE cannot successfully apply the received HO command from MN after MN receiving MCG Failure Information. Send LS to RAN2.
Observation 1: Case a/c: T316 starts but not expire; Case b: T316 expire; Case f1: T316 does not start. 
Proposal 4: To support pre-R18 UEs, MN can calculate T316 elapsed time by itself and use it to distinguish case a/b/f1. 
Proposal 5: For RLF in case 1, re-connect cell ID i.e., E-UTRA CGI should be included in Inter-system Mobility Failure for Voice Fallback. 
Observation 2: If UE selects a NR cell after failure, UE records re-establishment NR cell ID (case 2). If UE selects a LTE cell after failure, UE records re-connect E-UTRA cell ID (case 1).
Proposal 6: RAN3 to discuss whether support RLF case in case 2, if support, re-establishment cell ID should be included in Inter-system Mobility Failure for Voice Fallback to help source NR node distinguish case 1 and case 2 i.e., whether suitable E-UTRA cell is selected. 
Proposal 7: Include UE RLF Report Container in HO report as an optional IE which also aligns with too early inter-system HO type. 
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[bookmark: _Toc46502095][bookmark: _Toc51971443][bookmark: _Toc52551426][bookmark: _Toc109124663][1] Chair notes, RAN3#121
5. 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
	Criticality
	Assigned Criticality

	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.. maxNRARFCN)
	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 for Voice Fallback 
	
	
	
	
	YES
	ignore

	>>Source Cell ID
	M
	
	NG-RAN CGI 9.3.1.73
	CGI of the source cell for HO
	
	

	>>Failure Cell ID
	M
	
	E-UTRA CGI
9.3.1.9
	CGI of the failure cell for HO
	
	

	>>Re-connect Cell ID 
(FFS on the name)
	O

	
	E-UTRA CGI
9.3.1.9FFS
	CGI of the re-connect cell for HOFFS 
	
	

	>>Re-establishment Cell ID 

	O
	
	NG-RAN CGI 9.3.1.73
	CGI of the re-establishment cell for HO
	
	

	>>UE RLF Report Container
	O
(FFS on the presence)
	
	9.3.3.41
	
	
	



	Range bound
	Explanation

	maxnoofCandidateCells
	Maximum no. of candidate cells. Value is 32

	maxNRARFCN
	Maximum value of NRARFCNs. Value is 3279165.


9.4.5	Information Element Definitions
<<<Unchanged part is omitted>>>
InterSystemHandoverReportType ::= CHOICE {
	tooearlyIntersystemHO				TooearlyIntersystemHO,
	intersystemUnnecessaryHO			IntersystemUnnecessaryHO,
	choice-Extensions		ProtocolIE-SingleContainer { { InterSystemHandoverReportType-ExtIEs} }
}

InterSystemHandoverReportType-ExtIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-intersystemMobilityFailureforVoiceFallback  CRITICALITY ignore	TYPE  IntersystemMobilityFailureforVoiceFallback 	PRESENCE mandatory },
	...
}

IntersystemMobilityFailureforVoiceFallback ::= SEQUENCE {
	sourcecellID			NGRAN-CGI,
	targetcellID			EUTRA-CGI,
	reconnectCellID	EUTRA-CGI                      OPTIONAL,(FFS on name and type)
uERLFReportContainer	UERLFReportContainer		OPTIONAL,(FFS on presence)
reestablishmentCellID	NGRAN-CGI                       OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer { { IntersystemMobilityFailureforVoiceFallback-ExtIEs} }			OPTIONAL,
	...
}

IntersystemMobilityFailureforVoiceFallback-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
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