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1	Introduction
[bookmark: _Hlk118118368]On MRO for inter-system HO for voice fallback and the fast MCG recovery and, RAN3 has achieved some agreements at previous meetings. This contribution discussed the leftover open issues on the two features.

2	Discussion
2.1	 MRO for inter-system handover for voice fallback
The following scenarios were agreed to be considered on MRO enhancement for inter-system handover for voice fallback at RAN3#117 meeting: 
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.

At RAN3#117bis-e meeting, it was agreed to introduce stage 2 description of failure type definition.
Introduce stage 2 descriptions of failure type definition for inter-system inter-RAT HO from NR to E-UTRA for voice fallback. The detailed descriptions are FFS.

[bookmark: OLE_LINK90][bookmark: OLE_LINK58][bookmark: OLE_LINK59]At RAN3#119 meeting, the stage 2 TP for capturing the definition was agreed in R3-230993. 
At RAN3#119bis-e meeting, the detection mechanism was agreed to stage 2:
Stage-2 description of the detection mechanism will be introduced in TS 38.300 (based on R3-231585).
At RAN3#120 meeting, the following working assumption was agreed:
WA: Define a new handover report type in the Inter-system HO Report over S1 and NG.

[bookmark: OLE_LINK28]RAN2#122 agreements:
Agreements:

1	Introduce a new indication in the LTE RLF report for the case an RLF occurs shortly after successful HO from NR to E-UTRAN for voice fallback.

2	UE to log the time until reconnection during RRC connection establishment to the acceptable cell and reconnection cell ID in is absent, which will reuse the legacy field.


At RAN3#121 meeting, the following was agreed:
Convert the WA into agreement “Define a new handover report type in the Inter-system HO Report over S1 and NG”.
The corresponding TP for TS38.413 was agreed. Some FFSs are left in the BLCR.
	>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

	
	FFS
	FFS 
	
	

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



For the IE name “Re-connect Cell ID”, it can be kept, or alternatively “Suitable Cell ID” can be used because this cell should be a suitable target cell to handover the UE from the source. 
For the IE type and reference of “Re-connect Cell ID”, E-UTRA cell is enough to cover the agreed two scenarios. We think it is beneficial to include both E-UTRA cell and NR cell for future proof.
For the presence of UE RLF Report Container, the source NR node may not decode the LTE UE RLF Report Container, it is write as Option for this reason. For simplicity, the IE can also be defined as Mandatory. We have no strong view.
A TP is provided in Annex to fix those FFSs in Annex.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: Agree the TP for TS38.413 in Annex.

[bookmark: OLE_LINK6][bookmark: OLE_LINK7]2.3	 MRO for the fast MCG recovery
Two scenarios for fast MCG failure recovery has been agreed at RAN3#117-e. Other problems are not precluded if legacy MRO mechanism cannot cope with it.
MRO for the fast MCG recovery: 
SCG fails or is deactivated when the UE attempts MCG recovery (i.e. a SCG failure/deactivation while T316 is running after MCG failure) 
the signalling delay is longer than the time the UE waits for the response (T316 expired); 
other problems are not precluded if legacy MRO mechanism cannot cope with it.
No agreement can be achieved at RAN3#117bis-e meeting.

A minimum set of parameters reported from the UE has been agreed at last RAN3#118 meeting:
[bookmark: OLE_LINK13]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).

Agreement achieved at RAN3#119 meeting:
Sub-Case b1/Sub-Case b2 would not be considered for MRO for fast MCG recovery failure.
It is beneficial for the UE to report at least PSCell where SCG failure happened, the cause of the fast MCG recovery failure (at least T316 expiry, SCG failure, SCG was deactivated or other cases that SCG is not available), and also if the problem is SCG failure, the SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx).

Agreement achieved at RAN3#119bis-e meeting:
Case f1, where the SCG fails or is deactivated yet before the UE sends the MCGFailureInformation is to be addressed. 
Scenario ‘a’ is redefined: SCG fails when the UE is undergoing fast MCG recovery (i.e. SCG failure happens while T316 is running).

Agreement achieved at RAN3#120 meeting:
Agree to define case c in R18. Solution can be further discussed.

Agreement achieved at RAN2#122 meeting:
Agreements:
1	RAN2 confirms scenario of near failure fast MCG recovery.
2	RAN2 confirms scenario f1, i.e., SCG fails or is deactivated before the UE sends the MCGFailureInformation. FFS RAN2 impact.


Agreement achieved at RAN2#123 meeting:
Agreements:
1	UE reports the elapsed T316 between the transmission of MCGFailureInformation and receiving RRC reconfiguration or RRC release message.
2	No T316 related triggering threshold is introduced.
[bookmark: OLE_LINK9]3	Reuse existing RLF report to capture fast MCG recovery related information.


Agreements:
1	RAN2 confirms the “SCG deactivation during fast MCG recovery” is not a valid scenario, therefore would not be considered in fast MCG MRO.
2   UE logs the new information for fast MCG link recovery optimziation, only when AS security has been activated.


Agreement achieved at RAN2#123bis meeting:
Agreements:

 1	UE includes following time information in RLF report for fast MCG link recovery optimization: Time between MCG failure (or transmitting MCGFailureInformation, only for case a) and SCG failure for case a and f1.
2	Upon MCG recovery failure due to SCG failure all possible SCG failure types (that in legacy may be included in the SCGFailureInformation) can be logged for MCG recovery failure cause in the RLF report. Details can be further discussed through running CR.

One open issue for fast MCG failure recovery is the forwarding of the information over network interface. RAN2 has agreed to “Reuse existing RLF report to capture fast MCG recovery related information”. failedPCellId is included in RLF report. If a third node receives the RLF Report from the UE, it can forward the RLF report to the failed MN using the existing RLF Indication message. 
Observation 1: The existing RLF Indication message can be used to forwarding RLF Report from the node receiving RLF Report from the UE to the failed MN.
In case of SCG failure happens, there was discussion whether it is beneficial to forward this information to the SN. The key problem comes from the failure of the MN. E.g. the MN cannot trigger a PSCell change due to the MCG failure. Or both MCG failure and SCG failure are due to the coverage problem. We are not sure what the SN can optimise if the information is received. Seems there is no strong need to forward the information to the SN.
If the forwarding is needed, the existing RLF Indication message can be used from the MN to the SN as well. 
Observation 2: More clarification is needed what the SN can optimise if the MCG failure information is received.
Observation 3: If the forwarding is needed, the existing RLF Indication message can be used from the MN to the SN.

3	Conclusion
In this contribution, the stage 3 impacts on MRO for inter-system inter-RAT handover for voice fallback are discussed. We have the following observations and proposals.
[bookmark: _Hlk114840929]Proposal 1: Agree the TP for TS38.413 in Annex.
Observation 1: The existing RLF Indication message can be used to forwarding RLF Report from the node receiving RLF Report from the UE to the failed MN.
Observation 2: More clarification is needed what the SN can optimise if the MCG failure information is received.
Observation 3: If the forwarding is needed, the existing RLF Indication message can be used from the MN to the SN.
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[bookmark: _Toc45652516][bookmark: _Toc45658948][bookmark: _Toc45720768][bookmark: _Toc45798646][bookmark: _Toc45898035][bookmark: _Toc51746240][bookmark: _Toc64446504][bookmark: _Toc73982374][bookmark: _Toc88652464][bookmark: _Toc97891508][bookmark: _Toc99123690][bookmark: _Toc99662496][bookmark: _Toc105152574][bookmark: _Toc105174380][bookmark: _Toc106109378][bookmark: _Toc107409836][bookmark: _Toc112757025][bookmark: _Toc138761162]9.3.3.40	Inter-system HO Report 
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 

	O

	
	CGI
9.3.1.xx
	
CGI of a suitable E-UTRA cell or NR Cell
	
	

	>>UE RLF Report Container
	O

	
	9.3.3.41
	
	
	



	Range bound
	Explanation

	maxnoofCandidateCells
	Maximum no. of candidate cells. Value is 32

	maxNRARFCN
	Maximum value of NRARFCNs. Value is 3279165.



[bookmark: _Toc20955237][bookmark: _Toc29503686][bookmark: _Toc29504270][bookmark: _Toc29504854][bookmark: _Toc36553300][bookmark: _Toc36555027][bookmark: _Toc45652338][bookmark: _Toc45658770][bookmark: _Toc45720590][bookmark: _Toc45798470][bookmark: _Toc45897859][bookmark: _Toc51746063][bookmark: _Toc64446327][bookmark: _Toc73982197][bookmark: _Toc88652286][bookmark: _Toc97891329][bookmark: _Toc99123472][bookmark: _Toc99662277][bookmark: _Toc105152344][bookmark: _Toc105174150][bookmark: _Toc106109148][bookmark: _Toc107409606][bookmark: _Toc112756795][bookmark: _Toc138760931]9.3.1.xx	CGI
This IE is used to globally identify a cell in NG-RAN or E-UTRAN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE CGI
	M
	
	
	

	>NR
	
	
	
	

	>>NR CGI
	M
	
	9.3.1.7
	

	>E-UTRA
	
	
	
	

	>>E-UTRA CGI
	M
	
	9.3.1.9
	





**************************** Next Change *************************

[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc88652509][bookmark: _Toc97891553][bookmark: _Toc99123758][bookmark: _Toc99662564][bookmark: _Toc105152643][bookmark: _Toc105174449][bookmark: _Toc106109447][bookmark: _Toc107409905][bookmark: _Toc112757094][bookmark: _Toc138761232]9.4.5	Information Element Definitions
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]****** skip unchanged part******

	id-IncludeBeamMeasurementsIndication,
	id-IntersystemSONInformationRequest,
	id-IntersystemSONInformationReply,
	id-IntersystemResourceStatusUpdate,
	id-intersystemMobilityFailureforVoiceFallback,
	id-LastEUTRAN-PLMNIdentity,

****** skip unchanged part******

CEmodeBrestricted ::= ENUMERATED {
	restricted,
	not-restricted,
	...
}

CGI ::= CHOICE {
	nR-CGI			NR-CGI,
	eUTRA-CGI		EUTRA-CGI,
	choice-Extensions		ProtocolIE-SingleContainer { { CGI-ExtIEs} }
}

CGI-ExtIEs NGAP-PROTOCOL-IES ::= {
	...
}

CNAssistedRANTuning ::= SEQUENCE {
	expectedUEBehaviour					ExpectedUEBehaviour							OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {CNAssistedRANTuning-ExtIEs} }	OPTIONAL,
	...
}

****** skip unchanged part******


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	CGI                   OPTIONAL,
uERLFReportContainer	UERLFReportContainer		OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer { { IntersystemMobilityFailureforVoiceFallback-ExtIEs} }			OPTIONAL,
	...
}

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


-- S


