[bookmark: OLE_LINK17]3GPP TSG-RAN WG2 Meeting #126                                  R2-2404947
Fukuoka, Japan May 20nd – 24th, 2024

Agenda Item:    7.13.2
Source:         CATT,Fujitsu, Ericsson
Title:         	[C307] Discussion on remaining issue on fast MCG recovery
Document for:	Discussion and Decision
1. [bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK8][bookmark: OLE_LINK3]In previous meeting, the issue related to whether and how to different the case a and case f1 of fast MCG recovery failure was discussed. But this is no conclusion on this issue. In this document, we provide our further analysis on this issue and provide the corresponding TP at the end of contribution. 
2. Discussion
In RAN2 and RAN3, several fast MCG recovery scenarios are confirmed including case a and case f1:
	Case a: SCG failure during fast MCG recovery (i.e., running of T316).
	Case f1: SCG fails or is deactivated before the UE sends the MCGFailureInformation.
But in current spec [1] as highlighted below, the case a and case f1 for fast MCG recovery failure is not distinguished. In these two cases, UE will record the same information in RLF report for fast MCG recovery. It is descripted that if the UE detected SCG failure while the timer T316 was running or SCG transmission is suspended at the moment of detecting RLF in the MCG, UE will record the PSCell where SCG failure happened and the SCG failure type and the time elapsed between SCG failure and MCG failure as highlighted below. 
	
5.3.10.3	Detection of radio link failure
The UE shall:
Omitted
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	if MP is configured:
6>	if T316 is configured, and MP indirect path transmission is not suspended; and
6>	if neither MP indirect path change nor MP indirect path addition is ongoing:
7>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
6>	else:
7>	initiate the connection re-establishment procedure as specified in 5.3.7.
5>	else:
6>	if the UE supports RLF-Report for fast MCG recovery procedure and if T316 is configured:
7>	if the SCG is deactivated at the moment of detecting RLF in the MCG:
8>	set the mcgRecoveryFailureCause in the VarRLF-Report to scgDeactivated;
7>	else if SCG transmission is suspended at the moment of detecting RLF in the MCG: 
8>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
8>	set the scgFailureCause value in the VarRLF-Report according to 5.7.3.5;
8>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
6>	if T316 is configured; and
Editor´s note: The use of scgDeactivated cause.
6>	if SCG transmission is not suspended; and
6>	if the SCG is not deactivated; and
6>	if neither PSCell change nor PSCell addition is ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):
7>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
6>	else:
7>	initiate the connection re-establishment procedure as specified in 5.3.7.
Omitted
2>	else:
3>	consider radio link failure to be detected for the SCG, i.e. SCG RLF;
3>	if the SCG is deactivated:
4>	stop radio link monitoring on the SCG;
4>	indicate to lower layers to stop beam failure detection on the PSCell;
3>	if MCG transmission is not suspended:
4>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
3>	else:
4>	if the UE is in NR-DC:
5>	if the UE supports RLF-Report for fast MCG recovery procedure and if the UE detected SCG failure while the timer T316 was running:
6>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
6>	set the scgFailureCause in the VarRLF-Report value according to 5.7.3.5;
6>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
5>	initiate the connection re-establishment procedure as specified in 5.3.7;
4>	else (the UE is in (NG)EN-DC):
5>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;


Observation 1: In current spec, the cases of SCG failure while the timer T316 was running and before initiation of the fast MCG recovery procedure cannot be distinguished.
Actually, in case a and case f1, the failure reason of fast MCG recovery may be different. 
For case a, SCG failure happens during the running of T316. For case f1, SCG failure happens before UE sends the MCGFailureInformation. Due to the failure cause for these two case is different, when UE set the content of RLF rceport for fast MCG recovery failure, UE needs to include the different information in RLF report to distinguish different scenarios. Then the network can identify the fast MCG failure cause and make the correct optimization. 
For example, for case a, the fast MCG recovery failure due to the SCG failure happens during the running of T316. In this case, except for the issues in MCG, it is also possible that UE performs the SCG handover too late. When the network receive the failure information corresponding to case a, the network can optimize the MCG parameters and also need to optimize the SCG handover parameters to make UE can select a better SCG to perform fast MCG recovery.
For case f1, SCG failure happens before UE sending the MCGFailureInformation. It is possible that SCG failure happens before MCG failure which result the UE cannot trigger the fast MCG recovery. If the SCG failure happens before MCG failure, the possible reason maybe that UE performs the MCG handover too late. If SCG failure happens during the time between UE detects MCG failure and UE sends the MCGFailureInformation, the possible reason maybe that UE moves out of the coverage of both MCG and SCG. In this case, the main problem may due to the coverage issue of SCG rather than the not suitable SCG handover parameters. Then the network can optimize the selection of SCG.When the network receive the failure information corresponding to case f1, the network can optimize the MCG handover parameter to make UE can select a better MCG to perform SCG change. 
Based on the above analysis, the failure cause for fast MCG recovery is different in case a and case f1. It will benefit the network optimization if the network can differentiate case a and case f1. Besides, since RAN3 have already split these two cases, anyway UE needs to report different information for these two cases. Otherwise, there is no reason to split these two cases. So it is necessary and beneficial to report some information to differentiate these two cases to help the network to make the correct optimization.
Proposal 1: It is necessary and beneficial to report some information to differentiate these two cases to help the network to make the correct optimization.
As for how to distinguish these two different cases, the simplest way is that introduce a flag for case a. In this case, UE will report this flag and the existing information to the network to indicate that SCG failure happens when T316 is running. However in case f1, UE only report the existing information to the network to indicate that SCG failure happens before UE sending the MCGFailureInformation. 
Besides, in current spec, only when UE performs the fast MCG recovery successfully, UE will record the elapsed time of T316 and report it to the network to help the network to optimize the configuration value of T316. Some companies also think UE can also recored the elapsed time of T316 in case a and report it to the network. In case of f1, as the T316 will not start, UE does not need to report the elapsed time T316. Then the network can differentiate these two cases based on the reported elapsed time of T316. But if this method is adopted, UE need to record and report 11bits (the max value is 1024) to the network. This will introduce more signalling overhead.
Prposal 2: RAN2 to discuss these two solutions to differentiate the case of SCG was failed while the timer T316 was running or at the time of initiation of the fast MCG recovery procedure and adopt the corresponding TP in section 4:
· Solution 1: Introduce a one bit indication to indicate the SCG failure happens during T316 running;
· Solution 2: UE reports the elapsed time of T316 to network when SCG failed during T316 was running.
3. Conclusions
According to the analysis in section 2, we have the following ovservation and proposals:
Observation 1: In current spec, the cases of SCG failure while the timer T316 was running and before initiation of the fast MCG recovery procedure cannot be distinguished.
Proposal 1: It is necessary and beneficial to report some information to differentiate these two cases to help the network to make the correct optimization.
Prposal 2: RAN2 to discuss these two solutions to differentiate the case of SCG was failed while the timer T316 was running or at the time of initiation of the fast MCG recovery procedure and adopt the corresponding TP in section 4:
· Solution 1: Introduce a one bit indication to indicate the SCG failure happens during T316 running;
· Solution 2: UE reports the elapsed time of T316 to network when SCG failed during T316 was running.
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5. TP for TS38.331 (Based on TS38.331-i10)
· TP for [C307] Fast MCG Recovery MRO Enhancement
Solution 1:
[bookmark: _Toc60776825][bookmark: _Toc162894186]5.3.10.3	Detection of radio link failure
The UE shall:
1>	if any DAPS bearer is configured and T304 is running:
2>	upon T310 expiry in source SpCell; or
2>	upon random access problem indication from source MCG MAC; or
2>	upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or
2>	upon consistent uplink LBT failure indication from source MCG MAC:
3>	consider radio link failure to be detected for the source MCG i.e. source RLF;
[bookmark: _GoBack]3>	suspend the transmission and reception of all DRBs and multicast MRBs in the source MCG;
3>	reset MAC for the source MCG;
3>	release the source connection.
1>	else:
2>	during a DAPS handover: the following only applies for the target PCell;
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running and SDT procedure is not ongoing; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached while SDT procedure is not ongoing; or
2>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or
2>	upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:
3>	if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG, i.e. MCG RLF;
4>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
NOTE 1:	Void.
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB or multicast MRB or, for IAB and NCR, SRB2, have not been setup:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	if MP is configured:
6>	if T316 is configured, and MP indirect path transmission is not suspended; and
6>	if neither MP indirect path change nor MP indirect path addition is ongoing:
7>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
6>	else:
7>	initiate the connection re-establishment procedure as specified in 5.3.7.
5>	else:
6>	if the UE supports RLF-Report for fast MCG recovery procedure and if T316 is configured:
7>	if the SCG is deactivated at the moment of detecting RLF in the MCG:
8>	set the mcgRecoveryFailureCause in the VarRLF-Report to scgDeactivated;
7>	else if SCG transmission is suspended at the moment of detecting RLF in the MCG: 
8>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
8>	set the scgFailureCause value in the VarRLF-Report according to 5.7.3.5;
8>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
8>	set the scgFailureDuringT316 to true;
6>	if T316 is configured; and
Editor´s note: The use of scgDeactivated cause.
6>	if SCG transmission is not suspended; and
6>	if the SCG is not deactivated; and
6>	if neither PSCell change nor PSCell addition is ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):
7>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
6>	else:
7>	initiate the connection re-establishment procedure as specified in 5.3.7.
5>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;
…

[bookmark: _Toc60777089][bookmark: _Hlk54206646]6.2.2	Message definitions
[bookmark: _Toc60777132][bookmark: _Toc162894646]–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network
UEInformationResponse message
-- ASN1START
-- TAG-UEINFORMATIONRESPONSE-START

UEInformationResponse-r16 ::=        SEQUENCE {
    rrc-TransactionIdentifier            RRC-TransactionIdentifier,
    criticalExtensions                   CHOICE {
        ueInformationResponse-r16            UEInformationResponse-r16-IEs,
        criticalExtensionsFuture             SEQUENCE {}
    }
}

Omitted

RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
        measResultLastServCell-r16           MeasResultRLFNR-r16,
        measResultNeighCells-r16             SEQUENCE {
            measResultListNR-r16                 MeasResultList2NR-r16       OPTIONAL,
            measResultListEUTRA-r16              MeasResultList2EUTRA-r16    OPTIONAL
        }                                                OPTIONAL,
        c-RNTI-r16                           RNTI-Value,
        previousPCellId-r16                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        PCI-ARFCN-NR-r16
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    PCI-ARFCN-EUTRA-r16
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-r16            TimeUntilReconnection-r16                           OPTIONAL,
        reestablishmentCellId-r16            CGI-Info-Logging-r16                                OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)                                   OPTIONAL,
        timeSinceFailure-r16                 TimeSinceFailure-r16,
        connectionFailureType-r16            ENUMERATED {rlf, hof},
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, t312-expiry-r17, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...,
        [[
        csi-rsRLMConfigBitmap-v1650          BIT STRING (SIZE (96))                              OPTIONAL
        ]],
        [[
        lastHO-Type-r17                      ENUMERATED {cho, daps, spare2, spare1}              OPTIONAL,
        timeConnSourceDAPS-Failure-r17       TimeConnSourceDAPS-Failure-r17                      OPTIONAL,
        timeSinceCHO-Reconfig-r17            TimeSinceCHO-Reconfig-r17                           OPTIONAL,
        choCellId-r17                        CHOICE {
            cellGlobalId-r17                     CGI-Info-Logging-r16,
            pci-arfcn-r17                        PCI-ARFCN-NR-r16
        }                                                                                        OPTIONAL,
        choCandidateCellList-r17             ChoCandidateCellList-r17                            OPTIONAL
        ]],
        [[
        pSCellId-r18                         CHOICE {
            cellGlobalId-r18                     CGI-Info-Logging-r16,
            pci-arfcn-r18                        PCI-ARFCN-NR-r16
        }                                                                                        OPTIONAL,
        mcgRecoveryFailureCause-r18          ENUMERATED {t316-Expiry, scgDeactivated, spare2, spare1}  OPTIONAL,
        scgFailureCause-r18                  ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         synchReconfigFailureSCG, scg-ReconfigFailure,
                                                         srb3-IntegrityFailure, scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                         t312-Expiry-r16, bh-RLF-r16, beamFailure-r17, spare3, spare2, spare1 }
                                                                                                 OPTIONAL,
        elapsedTimeSCGFailure-r18            ElapsedTimeSCGFailure-r18                           OPTIONAL,
        voiceFallbackHO-r18                  ENUMERATED {true}                                   OPTIONAL,
        measResultLastServCell-RSSI-r18      RSSI-Range-r16                                      OPTIONAL,
        measResultNeighFreqList-RSSI-r18     MeasResultNeighFreqList-RSSI-r18                    OPTIONAL,
        bwp-Info-r18                         AttemptedBWP-Info-r18                               OPTIONAL,
        elapsedTimeT316-r18                  ElapsedTimeT316-r18                                 OPTIONAL,
          scgFailureDuringT316-r18               ENUMERATED {true}                                    OPTIONAL
        ]]
    },
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...,
        [[
        measResult-RLF-Report-EUTRA-v1690    OCTET STRING                                        OPTIONAL
        ]]
    }
}

Omitted


-- TAG-UEINFORMATIONRESPONSE-STOP
-- ASN1STOP

	UEInformationResponse-IEs field descriptions

	coarseLocationInfo
Parameter type Ellipsoid-Point defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit. The least significant bits of degreesLatitude and degreesLongitude are set to 0 to meet the accuracy requirement corresponds to a granularity of approximately 2 km.
It is up to UE implementation how many LSBs are set to 0 to meet the accuracy requirement.

	connEstFailReport
This field is used to provide connection establishment failure or connection resume failure information.

	connEstFailReportList
This field is used to provide the list of connEstFailReport that are stored by the UE for the past up to maxCEFReport-r17.

	flightPathInfoReport
This field is used to provide the flight path information as list of waypoints and, if available, corresponding timestamps. List of size zero indicates the previously provided flight path information is no longer valid.

	logMeasReport
This field is used to provide the measurement results stored by the UE associated to logged MDT. 

	measResultIdleEUTRA
EUTRA measurement results performed during RRC_INACTIVE or RRC_IDLE.

	measResultIdleNR
NR measurement results performed during RRC_INACTIVE or RRC_IDLE.

	ra-ReportList
This field is used to provide the list of RA reports that is stored by the UE for the past upto maxRAReport-r16 number of successful random access procedures, or failed or successful completion of on-demand system information request procedure. If the UE is an eRedCap UE, this field is used to provide the list of RA reports that is stored by the UE for the past up to 2 number of successful random access procedures, or failed or successful completion of on-demand system information request procedure.

	rlf-Report
This field is used to indicate the RLF report related contents.

	successHO-Report
This field is used to provide the successful handover report if triggered based on the successful handover configuration.

	successPSCell-Report
This field is used to provide the successful PSCell change or addition report if triggered based on the successful PSCell change or addition report configuration.



Omitted
	RLF-Report field descriptions

	bwp-Info
This field is used to indicate the BWP information in which the UE detected consistent uplink LBT failure. This field is set only when the detected consistent uplink LBT failure did not trigger the random access procedure.

	choCandidateCellList
This field is used to indicate the list of candidate target cells for conditional handover included in condRRCReconfig at the time of connection failure. The field does not include the candidate target cells included in measResultNeighCells.

	choCellId
This field is used to indicate the candidate target cell for conditional handover included in condRRCReconfig that the UE selected for CHO based recovery while T311 is running.

	connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

	csi-rsRLMConfigBitmap,csi-rsRLMConfigBitmap-v1650
These fields are used to indicate the CSI-RS indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF. The UE first fills in the csi-rsRLMConfigBitmap-r16 to indicate the first 96 CSI-RS indexes and then csi-rsRLMConfigBitmap-v1650 to indicate the latter 96 CSI-RS indexes. The first/leftmost bit in csi-rsRLMConfigBitmap-r16 corresponds to CSI-RS index 0, the second bit corresponds to CSI-RS index 1. The first/leftmost bit in csi-rsRLMConfigBitmap-v1650 corresponds to CSI-RS index 96, the second bit corresponds to CSI-RS index 97. These fields are included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

	elapsedTimeSCGFailure
This field is used to indicate the time elapsed between the SCG failure and the MCG failure. The maximum value 1023 means 1023ms or longer.

	elapsedTimeT316
This field is used to indicate the value of the elapsed time of the timer T316. Value in milliseconds.

	failedPCellId
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. For intra-NR handover nrFailedPCellId is included and for the handover from NR to EUTRA eutraFailedPCellId is included. The UE sets the ARFCN according to the frequency band used for transmission/ reception when the failure occurred.

	failedPCellId-EUTRA
This field is used to indicate the PCell in which RLF is detected or the source PCell of the failed handover in an E-UTRA RLF report.

	lastHO-Type
This field is used to indicate the type of the last executed handover before the last detected connection failure. The field is set to cho if the last executed handover was initiated by a conditional reconfiguration execution. The field is set to daps if the last executed handover was a DAPS handover.

	mcgRecoveryFailureCause
This field is used to indicate the cause of the fast MCG recovery failure.

	measResultListEUTRA
This field refers to the last measurement results taken in the neighboring EUTRA Cells, when the radio link failure or handover failure happened.

	measResultListNR
This field refers to the last measurement results taken in the neighboring NR Cells, when the radio link failure or handover failure happened.

	measResultLastServCell
This field refers to the log measurement results taken in the PCell upon detecting radio link failure or the source PCell upon handover failure.

	measResultLastServCell-RSSI
This field refers to the log RSSI measurement results in dBm (see TS 38.215 [9]) taken for the frequency of the PCell upon detecting radio link failure or handover failure.

	measResultNeighFreqList-RSSI
This field is used to log the RSSI measurement results in dBm (see TS 38.215 [9]) taken for the neighbouring frequencies upon detecting radio link failure or handover failure, when UE operates in unlicensed spectrum.

	measResult-RLF-Report-EUTRA
Includes the E-UTRA RLF-Report-r9 IE as specified in TS 36.331 [10].

	measResult-RLF-Report-EUTRA-v1690
Includes the E-UTRA RLF-Report-v9e0 IE as specified in TS 36.331 [10].

	noSuitableCellFound
This field is set by the UE when the T311 expires.

	previousPCellId
This field is used to indicate the source PCell of the last handover (source PCell when the last executed RRCReconfiguration message including reconfigurationWithSync was received). For intra-NR handover nrPreviousCell is included and for the handover from EUTRA to NR eutraPreviousCell is included.

	pSCellId
This field is used to indicate the PSCell in which the UE failed to perform fast MCG recovery procedure or the UE successfully performed fast MCG recovery procedure.

	ra-InformationCommon
This field is optionally included when connectionFailureType is set to 'hof' or when connectionFailureType is set to 'rlf' and the rlf-Cause equals to 'randomAccessProblem' or 'beamRecoveryFailure'; otherwise this field is absent.

	reconnectCellId
This field is used to indicate the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment, or to indicate the suitable cell in which the UE reconnects after failure in performing MobilityFromNRCommand for voice fallback (without initiating re-establishment procedure). If the UE comes back to RRC CONNECTED in an NR cell then nrReconnectCellID is included and if the UE comes back to RRC CONNECTED in an LTE cell then eutraReconnectCellID is included.

	reestablishmentCellId
If the UE was not configured with conditionalReconfiguration at the time of re-establishment attempt, or if the cell selected for the re-establishment attempt is not a candidate target cell for conditional reconfiguration, this field is used to indicate the cell in which the re-establishment attempt was made after connection failure.

	rlf-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to 'hof'), the UE is allowed to set this field to any value, except for the case in which a radio link failure was detected in the source PCell while performing a DAPS handover..

	scgFailureDuringT316
This field is used to indicate the UE detects the SCG transmission is suspended while T316 was running.

	ssbRLMConfigBitmap
This field is used to indicate the SS/PBCH block indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF.The first/leftmost bit corresponds to SSB index 0, the second bit corresponds to SSB index 1. This field is included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	timeConnFailure
This field is used to indicate the time elapsed since the last HO execution until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeConnSourceDAPS-Failure
This field is used to indicate the time that elapsed between the last DAPS handover execution and the radio link failure detected in the source cell while T304 is running. Value in milliseconds. The maximum value 1023 means 1023ms or longer.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (radio link or handover) failure. Value in seconds. The maximum value 172800 means 172800s or longer. In the case of failure(s) (either at source or at target or at both) associated to DAPS handover, this field indicates the time elapsed since the latest connection (radio link or handover) failure.

	timeSinceCHO-Reconfig
In case of handover failure, this field is used to indicate the time elapsed between the initiation of the last handover execution towards the target cell and the reception of the latest conditional reconfiguration. In case of radio link failure, this field is used to indicate the time elapsed between the radio link failure and the reception of the latest conditional reconfiguration while connected to the source PCell. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeUntilReconnection
This field is used to indicate the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC CONNECTED in an NR or EUTRA cell, after failing to perform reestablishment. Value in seconds. The maximum value 172800 means 172800s or longer.

	voiceFallbackHO
This field is set if for the failed mobility from NR, the voiceFallbackIndication was included in the MobilityFromNRCommand message.



Solution 2:
5.3.10.3	Detection of radio link failure
The UE shall:
1>	if any DAPS bearer is configured and T304 is running:
2>	upon T310 expiry in source SpCell; or
2>	upon random access problem indication from source MCG MAC; or
2>	upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or
2>	upon consistent uplink LBT failure indication from source MCG MAC:
3>	consider radio link failure to be detected for the source MCG i.e. source RLF;
3>	suspend the transmission and reception of all DRBs and multicast MRBs in the source MCG;
3>	reset MAC for the source MCG;
3>	release the source connection.
1>	else:
2>	during a DAPS handover: the following only applies for the target PCell;
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running and SDT procedure is not ongoing; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached while SDT procedure is not ongoing; or
2>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or
2>	upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:
3>	if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG, i.e. MCG RLF;
4>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
NOTE 1:	Void.
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB or multicast MRB or, for IAB and NCR, SRB2, have not been setup:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	store the radio link failure information in the VarRLF-Report as described in clause 5.3.10.5;
5>	if MP is configured:
6>	if T316 is configured, and MP indirect path transmission is not suspended; and
6>	if neither MP indirect path change nor MP indirect path addition is ongoing:
7>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
6>	else:
7>	initiate the connection re-establishment procedure as specified in 5.3.7.
5>	else:
6>	if the UE supports RLF-Report for fast MCG recovery procedure and if T316 is configured:
7>	if the SCG is deactivated at the moment of detecting RLF in the MCG:
8>	set the mcgRecoveryFailureCause in the VarRLF-Report to scgDeactivated;
7>	else if SCG transmission is suspended at the moment of detecting RLF in the MCG: 
8>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
8>	set the scgFailureCause value in the VarRLF-Report according to 5.7.3.5;
8>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
6>	if T316 is configured; and
Editor´s note: The use of scgDeactivated cause.
6>	if SCG transmission is not suspended; and
6>	if the SCG is not deactivated; and
6>	if neither PSCell change nor PSCell addition is ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):
7>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
6>	else:
7>	initiate the connection re-establishment procedure as specified in 5.3.7.
A L2/L3 U2N Relay UE shall:
1>	upon detecting radio link failure:
2>	either indicate to upper layers (to trigger PC5 unicast link release) or send NotificationMessageSidelink to the connected L2/L3 U2N Remote UE(s) in accordance with 5.8.9.10.
A N3C Relay UE shall:
1>	upon detecting radio link failure:
2>	indicates to the associated N3C remote UE via the Non-3GPP Connection.
NOTE 2:	How the N3C Relay UE indicates Uu RLF on the Non-3GPP Connection is left to implementation.
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon T312 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached; or
1>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the SCG; or
1>	upon consistent uplink LBT failure indication from SCG MAC:
2>	if the indication is from SCG RLC and CA duplication is configured and activated for SCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the SCG, i.e. SCG RLF;
3>	if the SCG is deactivated:
4>	stop radio link monitoring on the SCG;
4>	indicate to lower layers to stop beam failure detection on the PSCell;
3>	if MCG transmission is not suspended:
4>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
3>	else:
4>	if the UE is in NR-DC:
5>	if the UE supports RLF-Report for fast MCG recovery procedure and if the UE detected SCG failure while the timer T316 was running:
6>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
6>	set the scgFailureCause in the VarRLF-Report value according to 5.7.3.5;
6>	set the elapsedTimeSCGFailure in the VarRLF-Report to the time elapsed between SCG failure and the MCG failure;
6>	set the elapsedTimeT316 in the VarRLF-Report to the value of the elapsed time of the timer T316;
5>	initiate the connection re-establishment procedure as specified in 5.3.7;
4>	else (the UE is in (NG)EN-DC):
5>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;
