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1	Introduction
In RAN3#120 meeting, the MRO enhancement for Rel-18 has been discussed, and some agreements have been reached as below.
	MRO for the fast MCG recovery: 
Agree to define case c in R18. Solution can be further discussed.

Whether the network based solution or UE based solution should be used for Case c?
Whether the MRO for fast MCG recovery needs to support pre-R18 UEs?
MRO for CPAC:
Whether CPA/CPC candidate PSCell list can be sent from MN to the source/last serving SN?
UHI for CPAC?
MRO for voice fall back:
WA: Define a new handover report type in the Inter-system HO Report over S1 and NG.


Since there are still many open issues, in this contribution, we provide the further discussion on the MRO enhancements for different topics in Rel-18.
2	Discussion
In last meeting, the Case c, fast recovery near failure case, has been agreed in RAN3. While, the mechanism to support this case has not been decided, i.e. whether the network based solution or UE based solution should be used.
	· 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.


For the network based solution, as discussed in [1], the SN shall send the time info to the MN, i.e., the elapsed time between receiving the MCGFailureInformation and receiving confirmation from the UE of the reception of the reconfiguration from the MN.
For the UE based solution, the UE shall send the elapsed value of T316 to the network via Uu interface, and several options were raised in last meeting, e.g., introduce a new SHR-wise report, reuse the RLF report and reuse the SHR report.  
Comparing the two kinds of solution, the network based solution could lead to the delay issue and introduce more signalling over Xn. Therefore, the UE based solution is preferred. Furthermore, regarding the options of the UE based solution on the table, since the Case c does not belong to the SHR scenarios, and introducing a new report will bring too much complexity, reusing the RLF report seems to be the most straightforward choice. In this case, the UE could send the T316 related info to the network via the RLF report to help the network adjust the configured T316.
Proposal 1: It is proposed to reuse the RLF report to support Case c.
According to TS38.331, the UE shall starting storing the RLF report when the MCG failure is detected. If the fast MCG recovery is successfully performed, UE will clear the stored RLF report. And one example is given as below.
	[bookmark: _Toc60776816][bookmark: _Toc131064472]5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
1>	delay the following actions defined in this clause 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
1>	stop timer T380, if running;
1>	stop timer T320, if running;
1>	if timer T316 is running;
2>	stop timer T316;
2>	clear the information included in VarRLF-Report, if any;


To send the T316 related info via RLF report for Case c, the highlighted description could be removed, i.e., the UE will keep the RLF report after the fast MCG recovery. However, since the UE’s  behaviour is defined by RAN2, if RAN3 wants to reuse the RLF report to support Case c, an LS is needed to RAN2 to ask whether the above modification is feasible.
Regarding the details of the T316 related info, as given in [2], the UE could send the ratio between the value of the elapsed T316 timer and the configured value of the T316 timer. If the received ratio is too high, the NW shall extend the configured value of the T316 timer.
Proposal 2: If RAN3 wants to reuse the RLF report to support Case c, an LS to RAN2 is needed to clarify the UE’s behavior after fast MCG recovery.
Another open issue in last meeting is whether the MRO for fast MCG recovery needs to support pre-R18 UEs. Since the MRO for fast MCG recovery is an optimization for the network, there is not a must for the pre-R18 UEs to support this feature.
Proposal 3: The MRO for fast MCG recovery is not an essential feature for pre-R18 UEs.
Normally, the UE should report the MCGFailureInformation to the MN via SN after the MCG failure happens. However, considering the agreed Case f1, i.e. the SCG fails or is deactivated yet before the UE sends the MCGFailureInformation. In this scenario, the MCGFailureInformation cannot be send to MN or SN directly, and it should be sent to a new NG-RAN node via the RLF report. Then, the new NG-RAN node is able to send the MCGFailureInformation to the MN for root cause analysis. Otherwise, the MN will never receive the MCGFailureInformation.
Proposal 4: Introduce the MCGFailureInformation in the RLF report to support Case f1.

2.2   MRO for CPAC
Regarding the information transferred between the MN to the source/last serving SN, the candidate PSCell list should be included, which can help the receiving node to avoid making wrong CPAC execution decision. And this candidate PSCell list can be sent via the SCG FAILURE INFORMATION REPORT message.
Proposal 5: It is proposed to send the candidate PSCell list from MN to the source/last serving SN.
According to the objective in the WID, the enhancement on MR-DC CPAC is in the scope indeed. However, there is no significant description on the UHI for CPAC. Since the stage 2 description on UHI has already been introduced for MR-DC CHO in Rel-17, there is no harm to introduce the stage 2 description on UHI for CPC in Rel-18. Of course, only the stage 2 description is enough.
Proposal 6: The stage 2 description on UHI for CPAC for Rel-18 is needed.

2.3   MRO for voice fallback
In previous meetings, the following cases have been introduced in the MRO for inter-system handover 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.


For the HOF scenario of Case 1 and Case 2, after the HOF, the NR RLF Report shall be generated and it could be stored in the UE for 48 hours. When the UE moves back to NR, the NR RLF Report should be sent to the source NR cell by using the existing Xn or NG procedures. And the NG-RAN node is able to decode the NR RLF Report. Therefore, there is no RAN3 impact for the two cases.
However, for the RLF scenario of Case 1, after the RLF, the LTE RLF Report is generated and it cannot be decoded directly be the source NG-RAN node after the UE moves back to NR. Therefore, the LTE RLF Report should be sent to the new E-UTRAN cell for decoding, by using the existing X2 or S1 procedures. 
In last RAN2 meeting, the indication for the case an RLF occurs shortly after successful HO from NR to E-UTRAN for voice fallback has been introduced in the LTE RLF Report[3]. Then, the RLF related information should be sent from the E-UTRAN cell to the source NR cell. In this case, the S1 and NG interfaces should be enhanced to support the inter-system handover for voice fallback. To be more specific, the Inter-system Mobility Failure during Voice Fallback should be introduced as one of the handover report types in the Inter-system HO Report over NG, which could be reused over S1 accordingly. Therefore, the WA reached in last meeting (i.e. Define a new handover report type in the Inter-system HO Report over S1 and NG) should be turned into agreement.
Proposal 7: Define the “Inter-system Mobility Failure during Voice Fallback” as one of the handover report types in the Inter-system HO Report over NG and S1. 
3	Conclusion
MRO for fast MCG recovery
Proposal 1: It is proposed to reuse the RLF report to support Case c.
Proposal 2: If RAN3 wants to reuse the RLF report to support Case c, an LS to RAN2 is needed to clarify the UE’s behavior after fast MCG recovery.
Proposal 3: The MRO for fast MCG recovery is not an essential feature for pre-R18 UEs.
Proposal 4: Introduce the MCGFailureInformation in the RLF report to support Case f1.
MRO for CPAC
Proposal 5: It is proposed to send the candidate PSCell list from MN to the source/last serving SN.
Proposal 6: The stage 2 description on UHI for CPAC for Rel-18 is needed.
MRO for voice fallback
Proposal 7: Define the “Inter-system Mobility Failure during Voice Fallback” as one of the handover report types in the Inter-system HO Report over NG and S1. 
The corresponding draft LS on MRO for fast MCG recovery and the TP for SON BL CR 38.413 on MRO for voice fallback are given in the Annex.
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Annex
Draft LS on MRO for fast MCG recovery
Title:	[Draft] LS on the support of case c in MRO for fast MCG recovery
Release:	Rel-18
Work Item:	NR_ENDC_SON_MDT_enh2-Core

Source:	ZTE (to be RAN3)
To:	RAN2
Cc:	N/A

Contact Person:
Name:	Jiren Han
E-mail Address:	han.jiren@zte.com.cn

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	


1. Overall Description:
RAN3 has agreed to define the Case c in MRO for fast MCG recovery, i.e., fast recovery near failure case. To support this case, the UE shall send the T316 related info to the NW by reusing the RLF report.
Question: RAN3 consult RAN2 to whether the UE is able to send the T316 related info to the NW by reusing the RLF report?

2. Actions:
To RAN2 group.
ACTION: 	RAN3 kindly asks RAN2 to answer the above question.

3. Date of Next RAN3 Meetings:
TSG RAN WG3 Meeting #121bis     9th – 13th, Oct. 2023 		 Xiamen, China

[bookmark: _GoBack]
Text Proposal for SON BL CR 38.413 on MRO for voice fallback
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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.. 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 during Voice Fallback

	
	
	
	

	>>Source Cell ID
	M

	
	NG-RAN CGI 9.3.1.73
	CGI of the source cell for the HO

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

	>>Inter-system HO for voice fallback
	M
	
	ENUMERATED (true, …)
	

	>>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.
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9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

[bookmark: _Hlk512952190]	id-AdditionalDLForwardingUPTNLInformation,
	id-AdditionalULForwardingUPTNLInformation,
	id-AdditionalDLQosFlowPerTNLInformation,
	id-AdditionalDLUPTNLInformationForHOList,
	
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

	id-BeamMeasurementsReportConfiguration,
	id-TAI,
	id-HFCNode-ID-new,
	id-GlobalCable-ID-new,
	id-SuccessfulPSCellChangeReportList,
	id-IntersystemMobilityFailureDuringVoiceFallback,
	maxnoofAllowedAreas,
	maxnoofAllowedCAGsperPLMN,
	maxnoofAllowedS-NSSAIs,
	maxnoofBluetoothName,

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
	
InterSystemHOReport ::= SEQUENCE {
	handoverReportType		InterSystemHandoverReportType,
	iE-Extensions			ProtocolExtensionContainer { { InterSystemHOReport-ExtIEs} }			OPTIONAL,
	...
}

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

InterSystemHandoverReportType ::= CHOICE {
	tooearlyIntersystemHO				TooearlyIntersystemHO,
	intersystemUnnecessaryHO			IntersystemUnnecessaryHO,
	choice-Extensions		ProtocolIE-SingleContainer { { InterSystemHandoverReportType-ExtIEs} }
}

InterSystemHandoverReportType-ExtIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-intersystemMobilityFailureDuringVoiceFallback		CRITICALITY reject	TYPE IntersystemMobilityFailureDuringVoiceFallback		PRESENCE mandatory	},

	...
}

IntersystemUnnecessaryHO ::= SEQUENCE {
	sourcecellID			NGRAN-CGI,
	targetcellID			EUTRA-CGI,
	earlyIRATHO				ENUMERATED {true, false, ...},
	candidateCellList		CandidateCellList,
	iE-Extensions			ProtocolExtensionContainer { { IntersystemUnnecessaryHO-ExtIEs} }			OPTIONAL,
	...
}

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

IntersystemMobilityFailureDuringVoiceFallback ::= SEQUENCE {
	sourcecellID			                NGRAN-CGI,
	targetcellID		                 	EUTRA-CGI,
	intersystemHOForVoiceBack				ENUMERATED {true, ...},
    uERLFReportContainer	                UERLFReportContainer,	OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer { { IntersystemMobilityFailureDuringVoiceFallback-ExtIEs} }			OPTIONAL,
	...
}

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

<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>

-- **************************************************************
--
-- IEs
--
-- **************************************************************

	id-AllowedNSSAI											ProtocolIE-ID ::= 0
	id-AMFName												ProtocolIE-ID ::= 1
	id-AMFOverloadResponse									ProtocolIE-ID ::= 2
	id-AMFSetID												ProtocolIE-ID ::= 3

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
	id-EarlyMeasurement										ProtocolIE-ID ::= 360
	id-BeamMeasurementsReportConfiguration					ProtocolIE-ID ::= 361
	id-HFCNode-ID-new										ProtocolIE-ID ::= 362
	id-GlobalCable-ID-new									ProtocolIE-ID ::= 363
	id-TargetHomeENB-ID										ProtocolIE-ID ::= 364
	id-HashedUEIdentityIndexValue							ProtocolIE-ID ::= 365
    id-SuccessfulPSCellChangeReportList						ProtocolIE-ID ::= 3xx
	id-IntersystemMobilityFailureDuringVoiceFallback     	ProtocolIE-ID ::= 3yy

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

