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Introduction

In RAN3#119 meeting, the MRO enhancement for Rel-18 has been discussed, and some agreements have been reached as below.

	MRO for CPC and CPA:
Naming for too early CPA execution? No need to rename.

Update the definition to wrong PSCell change/addition should be splitting to sub cases: 1) the wrong candidate cell comes from the cell in the list provided by the initiating node or 2) the wrong candidate cell is selected by the target node.

Information available in the network nodes should not be included in the SCGFailureInformation.

Reusing R17 signalling mechanism to report CPA/CPC failure/ related information over Xn from MN to source SN or last serving SN.

For MRO for CPC and CPA, if there are multiple events configured for CPA/CPC, the UE reports the first triggered CPAC event, and the time duration between the two triggered CPAC events. 
MRO for the fast MCG recovery: 

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).

Case c/Case d/Case e/Case f would not be considered for MRO for fast MCG recovery failure?

Additional information to be reported by UE?


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.
Discussion
MRO for CPAC
In last meeting, it was agreed that the name of “Too Early CPA Execution” kept unchanged and the definition of wrong PSCell change/addition should be split into two sub-cases. Since all the cases related to MRO for CPAC have been discussed, the cases should be captured in stage 2 specification TS37.340.
Proposal 1: It is proposed to capture all the cases related to MRO for CPAC in TS 37.340.
For the enhancements of SCG Failure Information to support the MRO for CPAC, in last meeting, the first triggered CPAC event and the time duration between the two triggered CPAC events have been introduced if there are multiple events configured for CPA/CPC. 

Based on the existing SCGFailureInformation given in TS38.331, the measurement result for SCG failure, the previous PSCell ID and the failed PSCell ID have been already introduced. On the top of the existing information, the type of PSCell addition/change can help the receiving node to do the root analysis and differentiate the CPA or CPC.

Proposal 2: Introduce the type of CPA or CPC in the SCG failure information reported from UE.
MRO for Fast MCG Recovery
In last meeting, sub-case b1 and b2 have been removed, and the following cases are still under selection.
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.

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

Case e: Subsequent failure after successful fast MCG recovery.

Case f: dual failure case, i.e. MCG failure occur while at about the same time SCG is deactivated/suspended/de-configured.
For Case c, in principle, the near failure case should not be considered as the failure case, however, it could be useful for the network to extend the length of T316 time to avoid potential failure. While, the details and benefit should be further checked.

For Case d, the failure case for CHO based recovery failure after the MCG failure seems to be too complicated and we should focus on the general cases in the WI phase.
For Case e, it should be regarded as the normal failure, since the fast MCG recovery has succeed. The subsequent failure should be a normal radio link failure, which has no impact on the existing specification. 

For Case f, the dual failure case has been discussed in last meeting [1], and this could be split into two sub-cases as below:  

Case f1: SCG failure occurs before UE sends MCGFailureInformation for fast MCG recovery

Case f2: MCG failure occurs before UE sends SCGFailureInformation

To be more specific, Case f1 can be merged in Case a, since the SCG failure occurs after the MCG failure happens. While for Case f2, this scenario seems to be out of the scope of Rel-18 WI, and we should focus on the scenario where the MCG failure occurs firstly since this topic is related to the fast MCG recovery scenarios.
Proposal 3: Case d, Case e and Case f should not be considered for the MRO for Fast MCG Recovery.

In last meeting, it has been agreed to introduce the following information to the UE reported information.
	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).


There are still some parameters left to be discussed. Normally, the UE should report the MCGFailureInformation to the MN via SN after the MCG failure happens. However, considering the agreed Case a, i.e., 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 SCG failure may occur before the UE sends the MCGFailureInformation to the MN. 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.

MRO for inter-system handover 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 Case 1, since it has captured both HOF and RLF scenarios for the inter-system HO from NR to E-UTRAN with a a newly suitable E-UTRA cell, this case could be split into two sub-cases, i.e., HOF and RLF respectively. To be more specific, the RLF should be removed from Case 1, and the previous Case 3 [2] should be kept.

-
Case 3: an RLF occurs shortly in target E-UTRAN cell after a successful inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, the UE connects to another E-UTRAN cell.

Proposal 5: It is proposed to remove the RLF scenario from Case 1.

Proposal 6: It is proposed to capture Case 3 individually for the RLF of inter-system HO from NR to E-UTRAN with newly suitable E-UTRA cell.
Furthermore, whether the existing RLF report retrieval mechanisms are sufficient for the inter-system handover for voice fallback should be discussed case by case.

For 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 Case 3, 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. 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.
Proposal 7: Introduce 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. And an LS to RAN2 is needed.
Conclusion

In this contribution, the proposals are given as below.

MRO for CPAC:
Proposal 1: It is proposed to capture all the cases related to MRO for CPAC in TS 37.340.
Proposal 2: Introduce the type of CPA or CPC in the SCG failure information reported from UE.
MRO for Fast MCG Recovery:
Proposal 3: Case d, Case e and Case f should not be considered for the MRO for Fast MCG Recovery.

Proposal 4: Introduce the MCGFailureInformation in the RLF report.

MRO for Inter-system handover for voice fallback:
Proposal 5: It is proposed to remove the RLF scenario from Case 1.

Proposal 6: It is proposed to capture Case 3 individually for the RLF of inter-system HO from NR to E-UTRAN with newly suitable E-UTRA cell.

Proposal 7: Introduce 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 .And an LS to RAN2 is needed.
The TP for BL CR 37.340 on MRO for CPAC, the TP for BL CR 38.413 on MRO for inter-system handover for voice fallback and the LS to RAN2 on MRO for inter-system handover for voice fallback are given in the Annex.
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<<<<<<<<<<<<<<<<<<<< START OF CHANGE >>>>>>>>>>>>>>>>>>>>
10.18
Self-optimisation for PSCell change/addition
10.18.1
General

For analysis of PSCell change/addition failure, the UE makes the SCG Failure Information available to the MN.

MN performs initial analysis to identify the node that caused the failure. The MN may use the SCG Failure Information Report procedure to verify whether intra-SN PSCell change has been triggered in the last serving SN and stores the SCG Failure Information for the time needed to receive possible response from the last serving SN. If the failure is caused by a source SN, the MN forwards then the SCG Failure Information to the source SN. The node responsible for the last PSCell change/addtion (the source SN, the last serving SN or the MN) performs the final root cause analysis.

10.18.2
PSCell change failure

One of the functions of self-optimization for PSCell change is to detect PSCell change failures that occur due to Too late PSCell change or Too early PSCell change, or Triggering PSCell change to wrong PSCell. These problems are defined as follows:

-
Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found based on the measurements reported from the UE.

-
Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.

-
Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.

In the definition above, the "successful PSCell change" refers to the UE state, namely the successful completion of the RA procedure.

In case of Conditional PSCell Change, the conditional PSCell change failure that occur due to Too late CPC execution or Too early CPC execution, or CPC execution to wrong PSCell. These problems are defined as follows:
-
Too late CPC execution: UE recevies CPC configuration, while a SCG failure occurs before CPC execution condition is satisfied; a suitable PSCell different with source PSCell is found based on the measurement reported from the UE.
-
Too early CPC execution: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; source PSCell is still the suitable PSCell based on the measurements reported from the UE.
-
CPC execution to wrong PSCell: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.
-
if the suitable PSCell is one of the target PSCells provided from the source SN to the target SN, it is wrong target PSCell selection at the target SN;

-
if the suitable PSCell is not one of the target PSCells provided from the source SN to the target SN, it is wrong formulation of the list of target PSCells at the source SN.

In the definition above, the "successful CPC execution" refers to the UE state, namely the successful completion of the RA procedure.

10.18.X
PSCell addition failure

One of the functions of self-optimization for PSCell addition is to detect PSCell addition failures that occur due to Too early PSCell addition, or Triggering PSCell addition to wrong PSCell. These problems are defined as follows:

-
Too early PSCell addition: an SCG failure occurs shortly after a successful PSCell addition or a PSCell addition failure occurs during the PSCell addition procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.

-
Triggering PSCell addition to wrong PSCell: an SCG failure occurs shortly after a successful PSCell addition or a PSCell addition failure occurs during the PSCell addition procedure; a suitable PSCell different with target PSCell is found based on the measurements reported from the UE.
In the definition above, the "successful PSCell addition" refers to the UE state, namely the successful completion of the RA procedure.

In case of Conditional PSCell Addition, the conditional PSCell addtion failures that occur due to Too Early CPA execution or CPA execution to wrong PSCell. These problems are defined as follows:
-
Too Early CPA execution: UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; no suitable PSCell is found based on the measurements reported from the UE.
-
CPA execution to wrong PSCell: UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; a suitable PSCell different with target PSCell is found based on the measurements reported from the UE.
-
if the suitable PSCell is one of the target PSCells provided from the source SN to the target SN, it is wrong target PSCell selection at the target SN;

-
if the suitable PSCell is not one of the target PSCells provided from the source SN to the target SN, it is wrong formulation of the list of target PSCells at the source SN.

In the definition above, the "successful CPAexecution" refers to the UE state, namely the successful completion of the RA procedure.

<<<<<<<<<<<<<<<<<<<< END OF CHANGE >>>>>>>>>>>>>>>>>>>>

Text Proposal for BL CR 38.413
<<<<<<<<<<<<<<<<<<<< START OF CHANGE >>>>>>>>>>>>>>>>>>>>
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

	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, …)
	


	Range bound
	Explanation

	maxnoofCandidateCells
	Maximum no. of candidate cells. Value is 32

	maxNRARFCN
	Maximum value of NRARFCNs. Value is 3279165.


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

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


id-AdditionalDLForwardingUPTNLInformation,


id-AdditionalULForwardingUPTNLInformation,


id-AdditionalDLQosFlowPerTNLInformation,


id-AdditionalDLUPTNLInformationForHOList,

>>Unchanged part skipped<<


id-BeamMeasurementsReportConfiguration,


id-TAI,


id-HFCNode-ID-new,


id-GlobalCable-ID-new,

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, ...},


iE-Extensions


ProtocolExtensionContainer { { IntersystemMobilityFailureDuringVoiceFallback-ExtIEs} }


OPTIONAL,


...

}

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


...

}

<<<<<<<<<<<<<<<<<<<<NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

-- **************************************************************

--

-- IEs

--

-- **************************************************************


id-AllowedNSSAI










ProtocolIE-ID ::= 0


id-AMFName











ProtocolIE-ID ::= 1


id-AMFOverloadResponse








ProtocolIE-ID ::= 2


id-AMFSetID











ProtocolIE-ID ::= 3

>>Unchanged part skipped<<


id-TargetHomeENB-ID









ProtocolIE-ID ::= xxx


id-EarlyMeasurement









ProtocolIE-ID ::= 360


id-BeamMeasurementsReportConfiguration




ProtocolIE-ID ::= 361


id-HFCNode-ID-new









ProtocolIE-ID ::= aaa


id-GlobalCable-ID-new








ProtocolIE-ID ::= bbb


id-IntersystemMobilityFailureDuringVoiceFallback     
ProtocolIE-ID ::= ccc
<<<<<<<<<<<<<<<<<<<< END OF CHANGE >>>>>>>>>>>>>>>>>>>>
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Overall Description:

Regarding MRO for inter-system handover for voice fallback, RAN3 decides to capture the following case.
Case 3: an RLF occurs shortly in target E-UTRAN cell after a successful inter-system inter-RAT handover from NR to E-UTRAN for voice fallback, the UE connects to another E-UTRAN cell.
To support this case, RAN3 introduces 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.
2. Actions:

RAN3 kindly asks RAN2 to take the above information into account.

3. Date of Next RAN3 Meetings:
TSG RAN WG3 Meeting #120           22th – 26th, May. 2023 

 Incheon, South Korea
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