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Introduction

In this contribution, we will further discuss the requirement and enhancement on RLF report regarding to the agreed MRO scenarios.
Discussion
The agreed MRO scenarios include the followings which are RLF report related:

Intra-system MRO:

- 
[Intra-system Too Late Handover] An RLF occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell.

- 
[Intra-system Too Early Handover] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.

- 
[Intra-system Handover to Wrong Cell] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.

Inter-system MRO:

- 
[Inter-system/ Too Late Handover] An RLF occurs after the UE has stayed in a cell belong to NG-RAN node which connects with 5GC for a long period of time; the UE attempts to re-connect to an E-UTRAN cell which connects with EPC.

- 
[Inter-system/ Too Early Handover] An RLF occurs shortly after a successful handover from a E-UTRAN cell which connects with EPC to a target cell in a NG-RAN node which connects with 5GC; the UE attempts to re-connect to the source cell or to another E-UTRAN cell which connects with EPC.

For intra-system MRO, the agreed 3 scenarios are applicable for NG-RAN node, i.e. both gNB and ng-eNB. In case of Intra-system Too Late Handover, the failed cell and the re-established cell or re-connected cell may be a NR cell (belong to gNB) or a LTE cell (belong to ng-eNB). In case of Intra-system Too Early Handover and Intra-system Handover to Wrong Cell, the previous cell (i.e the source cell), the failed cell (i.e. the target cell) and the re-established cell/ re-connected cell may be a NR cell or a LTE cell. Therefore, the previous cell, the failed cell and the re-established/re-connected cell cell included in RLF report may be a NR cell or a LTE cell, which concerns both intra-system inter-RAT and intra-system intra-RAT scenarios. 
Observation 1: NR intra-system MRO includes both intra-system inter-RAT and intra-system intra-RAT HO, where the previous cell, the failed cell and the re-established/re-connected cell may be a NR cell or a LTE cell.

For inter-system MRO, in case of Inter-system/ Too Late Handover, the failed cell belongs to NG-RAN node, maybe gNB or maybe ng-eNB, hence, the failed cell may be a NR cell or a LTE cell, and the re-connected cell is a LTE cell. In case of Inter-system/ Too Early Handover, the previous cell (i.e the source cell) is a LTE cell, the failed cell (i.e. the target cell) may be a NR cell or a LTE cell, and the re-connected cell is a LTE cell.
Observation 2: In case of inter-system MRO  failure, the previous cell is a LTE cell, the failed cell may be a NR cell or a LTE cell , and the re-connected cell is a LTE cell.

However, in current NR RLF report only previous NR cell, failed NR cell and re-establishment cell will be included, which is insufficient to support above MRO scenarios mentioned. Especially for inter-RAT HO, since current specs doesn’t support cross-RAT re-establishment procedure, if UE select a cell of different RAT to establish RRC connection after RLF/HOF, the selected cell ID won’t be included in the RLF report. 
Observation 3: Current NR RLF report only contains previous NR cell, failed NR cell and re-establishment cell, which is insufficient to support all MRO scenarios specified, especially for inter-RAT case.
In the LTE in order to support the similar scenarios, (i.e.,Too Late Inter-RAT Handover from E-UTRAN to UTRAN and the Too Early Inter-RAT Handover from UTRAN to E-UTRAN) the previousUTRA-CellId IE was introduced to indicate the source UTRA cell of the last successful handover to E-UTRAN, when RLF occurred at the target PCell; and the selectedUTRA-CellId IE to indicate the UTRA cell that the UE selects after RLF is detected, while T311 is running. As we can observe, current LTE RLF can only support inter-RAT HO between EUTRA and UTRA, and there is no similar parameters to support inter-RAT HO between EUTRA and NR.

Observation 4: In LTE RLF, previousUTRA-CellId and the selectedUTRA-CellId IE is introduced to support Inter-RAT HO between UTRAN and E-UTRAN, while there is lack of information to support inter-RAT HO between E-UTRAN and NR.
Based on the above observations, the same solution used to support support inter-RAT HO between UTRAN and E-UTRAN in LTE can be re-used. Similar IEs can be introduced in NR specification TS 38.331 to support Intra-system inter-RAT MRO and Inter-system MRO, e.g. previousEUTRA-PCellId IE to indicate the source EUTRA PCell of the last successful handover to NR, when RLF occurred at the target PCell; and selectedEUTRA-PCellId IE to indicate the EUTRA PCell that the UE selects after RLF is detected, while T311 is running.

Proposal 1: To introduce previousEUTRA-PCellId IE and selectedEUTRA-PCellId IE in NR RLF report to support the agreed Intra-system inter-RAT MRO and Inter-system MRO scenaios.
Accordingly, similar IEs can be introduced in LTE specification TS 36.331 to support Intra-system inter-RAT MRO and Inter-system MRO, e.g. previousNR-PCellId IE to indicate the source NR PCell of the last successful handover to EUTRA, when RLF occurred at the target PCell; and selectedNR-PCellId IE to indicate the NR PCell that the UE selects after RLF is detected, while T311 is running. 
Proposal 2: To introduce previousNR-PCellId IE and selectedNR-PCellId IE in LTE RLF report to support the agreed Intra-system inter-RAT MRO and Inter-system MRO scenaios.

Furthermore, the previousEUTRA-PCellId IE and previousNR-PCellId IE are used to indicate the source of an inter-RAT or inter-system handover, there may no direct interface exists between the source and target, so, the TAC should be included for better routing (the target may forward RLF report to the source, e.g. in HANDOVER REPORT message). The selectedEUTRA-PCellId IE and selectedNR-PCellId IE are used to indicate the selected inter-RAT or inter-system cell after RLF, which may not have a direct interface with the optimizer (i.e. the source or failed node). When the optimizer takes subsequent action (e.g. to make handover to the selected inter-RAT or inter-system cell more easier), the TAC may be needed.
Proposal 3: TAC is included in previousEUTRA-PCellId IE and previousNR-PCellId IE, selectedEUTRA-PCellId IE and selectedNR-PCellId IE, for better routing to forward the RLF report or for the optimizer to take subsequent action more easier.

In the annex is attached with a text proposal to both 38.331 and 36.331, it is kindly asked that RAN2 review the details and agree the TP provided.

Conclusion and proposals

Based on above analysis, we have following observations: 

Observation 1: NR intra-system MRO includes both intra-system inter-RAT and intra-system intra-RAT HO, where the previous cell, the failed cell and the re-established/re-connected cell may be a NR cell or a LTE cell.

Observation 2: In case of inter-system MRO failure, the previous cell is a LTE cell, the failed cell may be a NR cell or a LTE cell , and the re-connected cell is a LTE cell.

Observation 3: Current NR RLF report only contains previous NR cell, failed NR cell and re-establishment cell, which is insufficient to support all MRO scenarios specified, especially for inter-RAT case.
Observation 4: In LTE RLF, previousUTRA-CellId and the selectedUTRA-CellId IE is introduced to support Inter-RAT HO between UTRAN and E-UTRAN, while there is lack of information to support inter-RAT HO between E-UTRAN and NR.
According to above observations, we have following proposals:
Proposal 1: To introduce previousEUTRA-PCellId IE and selectedEUTRA-PCellId IE in NR RLF report to support the agreed Intra-system inter-RAT MRO and Inter-system MRO scenaios.
Proposal 2: To introduce previousNR-PCellId IE and selectedNR-PCellId IE in LTE RLF report to support the agreed Intra-system inter-RAT MRO and Inter-system MRO scenaios.

Proposal 3: TAC is included in previousEUTRA-PCellId IE and previousNR-PCellId IE, selectedEUTRA-PCellId IE and selectedNR-PCellId IE,, for better routing to forward the RLF report or for the optimizer to take subsequent action more easier.

Two TPs based on the above proposals are provided in the following annex for NR RLF report and LTE RLF report.
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A.1 TP for TS 38.331

<<start of the change>>

5.3.7.3
Actions following cell selection while T311 is running

Upon selecting a suitable NR cell, the UE shall:

1>
ensure having valid and up to date essential system information as specified in clause 5.2.2.2;

1>
stop timer T311;

1>
if T390 is running:

2>
stop timer T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4;

1>
if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG, and

1>
if attemptCondReconfig is configured; and

1>
if the selected cell is one of the candidate cells which the reconfigurationWithSync is included in the masterCellGroup in VarCondtionalConfig:

2>
apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3; 

1>
else:

2>
if UE is configured with conditionalReconfiguration:

3>
release spCellConfig, if configured;

3>
suspend all RBs, except SRB0;

2>
remove all the entries within VarConditionalConfig, if any;

2>
for each measId, if the associated reportConfig has a reportType set to condTriggerConfig:

3>
for the associated reportConfigId:

4>
remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;

3>
if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:

4>
remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;

3>
remove the entry with the matching measId from the measIdList within the VarMeasConfig;

2>
start timer T301;

2>
apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;

2>
apply the default MAC Cell Group configuration as specified in 9.2.2;

2>
apply the CCCH configuration as specified in 9.1.1.2;

2>
apply the timeAlignmentTimerCommon included in SIB1;

2>
initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;

NOTE:
This procedure applies also if the UE returns to the source PCell.

Upon selecting an inter-RAT cell, the UE shall:
1>
if the selected cell is a EUTRA cell, include selectedEUTRA-PCellId in the VarRLF-Report and set it to the global cell identity and the tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the selected EUTRA PCell;
1>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.
<<skip the unchanged>>

5.3.10.3
Detection of radio link failure
The UE shall:
1>
if dapsConfig is configured for any DRB:

2>
upon T310 expiry in source; 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:

3>
consider radio link failure to be detected for the source MCG i.e. source RLF;

4>
suspend all DRBs in the source;

4>
release the source connection.

1>
else:
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; or

2>
upon indication from MCG RLC that the maximum number of retransmissions has been reached; or

2>
if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or

2>
upon indication of consistent uplink LBT failures from MCG MAC:

3>
if the indication is from MCG RLC and CA duplication is configured and activated, 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. RLF;

4>
discard any segments of segmented RRC messages received;

4>
store the following radio link failure information in the VarRLF-Report by setting its fields as follows:

5>
clear the information included in VarRLF-Report, if any;

5>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

5>
set the measResultLastServCell to include the RSRP, RSRQ and the available SINR, of the source PCell based on the available SSB and CSI-RS measurements collected up to the moment the UE detected radio link failure;

5>
set the ssbRLMConfigBitmap and/or csi-rsRLMConfigBitmap in measResultLastServCell to include the radio link monitoring configuration of the source PCell;

5>
for each of the configured NR frequencies in which measurements are available:

6>
if the SS/PBCH block-based measurement quantities are available:

7>
set the measResultListNR in measResultNeighCells to include all the available measurement quantities of the best measured cells, other than the source PCell, ordered such that the cell with highest SS/PBCH block RSRP is listed first if SS/PBCH block RSRP measurement results are available, otherwise the cell with highest SS/PBCH block RSRQ is listed first if SS/PBCH block RSRQ measurement results are available, otherwise the cell with highest SS/PBCH block SINR is listed first, based on the available SS/PBCH block based measurements collected up to the moment the UE detected radio link failure;

8>
for each neighbour cell included, include the optional fields that are available;

6>
if the CSI-RS based measurement quantities are available:

7>
set the measResultListNR in measResultNeighCells to include all the available measurement quantities of the best measured cells, other than the source PCell, ordered such that the cell with highest CSI-RS RSRP is listed first if CSI-RS RSRP measurement results are available, otherwise the cell with highest CSI-RS RSRQ is listed first if CSI-RS RSRQ measurement results are available, otherwise the cell with highest CSI-RS SINR is listed first, based on the available CSI-RS based measurements collected up to the moment the UE detected radio link failure;

8>
for each neighbour cell included, include the optional fields that are available;

5>
for each of the configured EUTRA frequencies in which measurements are available:

6>
set the measResultListEUTRA in measResultNeighCells to include the best measured cells ordered such that the cell with highest RSRP is listed first if RSRP measurement results are available, otherwise the cell with highest RSRQ is listed first, and based on measurements collected up to the moment the UE detected radio link failure;

NOTE:
The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.

5>
if detailed location information is available, set the content of locationInfo as follows:
6>
if available, set the commonLocationInfo to include the detailed location information;
6>
if available, set the bt-LocationInfo in locationInfo to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;

6>
if available, set the wlan-LocationInfo in locationInfo to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;

6>
if available, set the sensor-LocationInfo in locationInfo to include the sensor measurement results;

5>
set the failedPCellId to the global cell identity and the tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;

5>
if an RRCReconfiguration message including the reconfigurationWithSync was received before the connection failure:

6>
if the last RRCReconfiguration message including the reconfigurationWithSync concerned an intra NR handover:

7>
include the previousPCellId and set it to the global cell identity and the tracking area code of the PCell where the last RRCReconfiguration message including reconfigurationWithSync was received;

7>
set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync;
6>if the last RRCReconfiguration message including the reconfigurationWithSync concerned a handover to NR from EUTRA:

7>
include the previousEUTRA-PCellId and set it to the global cell identity and the tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where the last RRCReconfiguration message including reconfigurationWithSync was received;

7>
set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync;
5>
set the connectionFailureType to rlf;

5>
set the c-RNTI to the C-RNTI used in the PCell;

5>
set the rlf-Cause to the trigger for detecting radio link failure;

5>
if the rlf-Cause is set to randomAccessProblem or beamFailureRecoveryFailure:

6>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources;

6>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources;

6>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the random-access resources;

6>
set the parameters associated to individual random-access attempt in the chronological order of attmepts in the perRAInfoList as follows:

7>
if the random-access resource used is associated to a SS/PBCH block, set the associated random-access parameters for the successive random-access attempts associated to the same SS/PBCH block for one or more radom-access attempts as follows:

8>
set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;

8>
set the numberOfPreamblesSentOnSSB to indicate the number of successive random access attempts associated to the SS/PBCH block; 
8>
for each random-access attempt performed on the random-access resource, include the following parameters in the chronological order of the random-access attempt:

9>
if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:

10>
set the contentionDetected to true;

9>
else:

10>
set the contentionDetected to false;

9>
if the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdSSB:

10>
set the dlRSRPAboveThreshold to true;

9>
else:

10>
set the dlRSRPAboveThreshold to false;

7>
else if the random-access resource used is associated to a CSI-RS, set the associated random-access parameters for the successive random-access attempts associated to the same CSI-RS for one or more radom-access attempts as follows:

8>
set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;

8>
set the numberOfPreamblesSentOnCSI-RS to indicate the number of successive random-access attempts associated to the CSI-RS; 
8>
for each random-access attempt performed on the random-access resource, include the following parameters in the chronological order of the random-access attempt:

9>
if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:

10>
set the contentionDetected to true;

9>
else:

10>
set the contentionDetected to false;

9>
if the CSI-RS RSRP of the CSI-RS corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdCSI-RS:

10>
set the dlRSRPAboveThreshold to true;

9>
else:

10>
set the dlRSRPAboveThreshold to false;

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 have not been setup:

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';

Editor's note: FFS if the check for SRB2 activation and the setup of one DRB is applicable to IAB nodes.

4>
else:

5>
if T316 is configured; and

5>
if SCG transmission is not suspended; and 

5>
if PSCell change is not 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):

6>
initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.

5>
else:

6>
initiate the connection re-establishment procedure as specified in 5.3.7.

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure is detected.

<<skip the unchanged>>

6.2.2
Message definitions
UEInformationResponse message

-- ASN1START

-- TAG-UEINFORMATIONRESPONSE-START

/Unrelated part 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                  CGI-Info-LoggingDetailed-r16    OPTIONAL,

        previousEUTRA-PCellId-r16


CHOICE {




cellGlobalId-EUTRA-r16




CGI-InfoEUTRALogging,




pci-arfcn-EUTRA-r16





SEQUENCE {





physCellId-r16






EUTRA-PhysCellId,





carrierFreq-r16






ARFCN-ValueEUTRA




}



}














OPTIONAL,
        failedPCellId-r16                    CHOICE {

            cellGlobalId-r16                     CGI-Info-LoggingDetailed-r16,

            pci-arfcn-r16                        SEQUENCE {

                physCellId-r16                       PhysCellId,

                carrierFreq-r16                      ARFCN-ValueNR

            }

        }                                                                    OPTIONAL,

        reestablishmentCellId-r16            CGI-Info-Logging-r16            OPTIONAL,
        selectedEUTRA-PCellId-r16


CHOICE {




cellGlobalId-EUTRA-r16




CGI-InfoEUTRALogging,




pci-arfcn-EUTRA-r16





SEQUENCE {





physCellId-r16






EUTRA-PhysCellId,





carrierFreq-r16






ARFCN-ValueEUTRA




}



}














OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)               OPTIONAL,

        timeSinceFailure-r16                 TimeSinceFailure-r16,

        connectionFailureType-r16            ENUMERATED {rlf, hof}           OPTIONAL,

        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,

                                                         beamFailureRecoveryFailure, spare4, spare3, spare2, spare1},

        locationInfo-r16                     LocationInfo-r16                OPTIONAL,
        absoluteFrequencyPointA-r16          ARFCN-ValueNR                   OPTIONAL,

        locationAndBandwidth-r16             INTEGER (0..37949)              OPTIONAL,

        subcarrierSpacing-r16                SubcarrierSpacing               OPTIONAL,

        msg1-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)  OPTIONAL,

        msg1-SubcarrierSpacing-r16           SubcarrierSpacing    OPTIONAL,

        msg1-FDM-r16                         ENUMERATED {one, two, four, eight}  OPTIONAL,

        perRAInfoList-r16                    PerRAInfoList-r16               OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}               OPTIONAL

    },

    eutra-RLF-Report-r16                 SEQUENCE {

        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,

        measResult-RLF-Report-EUTRA-r16      OCTET STRING
    }

}
MeasResultList2NR-r16 ::=            SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2NR-r16

MeasResultList2EUTRA-r16 ::=         SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2EUTRA-r16
MeasResult2NR-r16 ::=                SEQUENCE {
    ssbFrequency-r16                     ARFCN-ValueNR                       OPTIONAL,

    refFreqCSI-RS-r16                    ARFCN-ValueNR                       OPTIONAL,

    measResultList-r16                   MeasResultListNR
}

MeasResultListLogging2NR-r16 ::=     SEQUENCE(SIZE (1..maxFreq)) OF MeasResultListLoggingNR-r16

MeasResultListLoggingNR-r16 ::=      SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultLoggingNR-r16

MeasResultLoggingNR-r16 ::=          SEQUENCE {

    physCellId-r16                       PhysCellId,

    resultsSSB-Cell-r16                  MeasQuantityResults,

    numberOfGoodSSB-r16                  INTEGER (1..maxNrofSSBs-r16) OPTIONAL

}

MeasResult2EUTRA-r16 ::=             SEQUENCE {

    carrierFreq-r16                      ARFCN-ValueEUTRA,

    measResultList-r16                   MeasResultListEUTRA

}

MeasResultRLFNR-r16 ::=              SEQUENCE {

    measResult-r16                       SEQUENCE {

        cellResults-r16                      SEQUENCE{

            resultsSSB-Cell-r16                  MeasQuantityResults         OPTIONAL,

            resultsCSI-RS-Cell-r16               MeasQuantityResults         OPTIONAL

        },

        rsIndexResults-r16                   SEQUENCE{

            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList     OPTIONAL,

            ssbRLMConfigBitmap-r16               BIT STRING (SIZE (64))      OPTIONAL,

            resultsCSI-RS-Indexes-r16            ResultsPerCSI-RS-IndexList  OPTIONAL,

            csi-rsRLMConfigBitmap-r16            BIT STRING (SIZE (96))      OPTIONAL

        }                                                                    OPTIONAL

    }

}

TimeSinceFailure-r16 ::= INTEGER (0..172800)

MobilityHistoryReport-r16 ::= VisitedCellInfoList-r16
-- TAG-UEINFORMATIONRESPONSE-STOP

-- ASN1STOP

	RLF-Report field descriptions

	connectionFailureType

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

	csi-rsRLMConfigBitmap

This field is used to indicate the CSI-RS indexes that are also part of the RLM configurations.

	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.

	failedCellId

This field is used to indicate the cell in which connection establishment failed.

	failedPCellId

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

	measResultLastServCell

This field refers to the last measurement results taken in the PCell, where radio link failure or handover failure happened.

	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. UE does not include the resultsSSB-Indexes IE, if the measResultListNR IE is included in the LogMeasInfo-r16 IE.

	measResultServCell

This field refers to the log measurement results taken in the Serving cell.

	measResult-RLF-Report-EUTRA

Includes the E-UTRA RLF-Report-r9 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 RRCReconfiguration message including reconfigurationWithSync was received).

	previousEUTRA-PCellId

This field is used to indicate the source EUTRA PCell of the last successful handover to NR, when RLF occurred at the target PCell.

	reestablishmentCellId

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.

	selectedEUTRA-PCellId

This field is used to indicate the EUTRA PCell that the UE selects after RLF is detected, while T311 is running.

	ssbRLMConfigBitmap

This field is used to indicate the SS/PBCH block indexes that are also part of the RLM configurations.

	timeConnFailure

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

	timeSinceFailure

This field is used to indicate the time that elapsed since the connection (establishment) failure. Value in seconds. The maximum value 172800 means 172800s or longer.


<<end of the change>>
A.2 TP for TS 36.331

<<start of the change>>

5.3.7.3
Actions following cell selection while T311 is running

Upon selecting a suitable E-UTRA cell, the UE shall:

1>
if T309 is running:

2>
stop timer T309 for all access categories;

2>
perform the actions as specified in 5.3.16.4.

1>
if the UE is connected to 5GC and the selected cell is only connected to EPC; or

1>
if the UE is connected to EPC and the selected cell is only connected to 5GC:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

1>
else:

2>
stop timer T311;

2>
if attemptCondReconf is configured; and

2>
if the selected cell is one of the target candidate cells in VarConditionalReconfiguration:

3>
apply the stored condReconfigurationToApply of the selected cell and perform the actions as specified in 5.3.5.3;

3>
remove all entries within VarConditionalReconfiguration;

2> else:

3>
start timer T301;

3>
apply the timeAlignmentTimerCommon included in SystemInformationBlockType2;

3>
if the UE is a NB-IoT UE and AS security has not been activated:

4>
if the UE is connected to EPC, the UE supports RRC connection re-establishment for the Control Plane CIoT EPS optimisation and cp-reestablishment is included in SystemInformationBlockType2-NB; or

4>
if the UE is connected to 5GC and the UE supports RRC connection re-establishment for the Control Plane CIoT 5GS optimisation:

5>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.4;

4>
else:

5>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

NOTE:
This procedure applies also if the UE returns to the source PCell.

Upon selecting an inter-RAT cell, the UE shall:

if the selected cell is a UTRA cell, and if the UE supports Radio Link Failure Report for Inter-RAT MRO, include selectedUTRA-CellId in the VarRLF-Report and set it to the physical cell identity and carrier frequency of the selected UTRA cell;
1>
if the selected cell is a NR cell, and if the UE supports Radio Link Failure Report for Inter-RAT MRO, include selectedNR-PCellId in the VarRLF-Report and set it to the global cell identity and the tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the selected NR PCell;
1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

<<skip the unchanged>>

5.3.11.3
Detection of radio link failure

The UE shall:

1>
upon T310 expiry; or

1>
upon T312 expiry; or

1>
upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from MCG RLC, which is allowed to be send on PCell, that the maximum number of retransmissions has been reached for an SRB or DRB:

2>
consider radio link failure to be detected for the MCG i.e. RLF;

2>
discard any segments of segmented RRC messages received;

2>
if the UE is configured with (NG)EN-DC; and

2>
if T316 is configured; and

2>
if SCG transmission is not suspended; and

2>
if NR PSCell change is not ongoing (i.e. T304 for the NR PSCell is not running as specified in TS 38.331 [82], clause 5.3.5.5.2, in (NG)EN-DC):

3>
initiate the MCG failure information procedure as specified in 5.6.26 to report MCG radio link failure;

2>
else:

3>
store the following radio link failure information in the VarRLF-Report by setting its fields as follows:

4>
clear the information included in VarRLF-Report, if any;

4>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

4>
set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on measurements collected up to the moment the UE detected radio link failure;

4>
except for NB-IoT, set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected radio link failure, and set its fields as follows;

5>
if the UE was configured to perform measurements for one or more EUTRA frequencies, include the measResultListEUTRA;

5>
if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA;

5>
if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;

5>
if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000;

5>
if the UE was configured to perform measurement reporting for one or more neighbouring NR frequencies, include the measResultListNR;

5>
for each neighbour cell included, include the optional fields that are available;

NOTE 1:
The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.

4>
except for NB-IoT, if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;

4>
except for NB-IoT, if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;

4>
if detailed location information is available, set the content of the locationInfo as follows:

5>
include the locationCoordinates;

5>
include the horizontalVelocity, if available;

4>
set the failedPCellId to the global cell identity, if available, and otherwise , except for NB-IoT, to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
4>
except for NB-IoT, set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failure is detected;

4>
except for NB-IoT, if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the connection failure:

5>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned an intra E-UTRA handover:

6>
include the previousPCellId and set it to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

6>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
5>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned a handover to E-UTRA from UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO:

6>
include the previousUTRA-CellId and set it to the physical cell identity, the carrier frequency and the global cell identity, if available, of the UTRA Cell in which the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

6>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
5>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned a handover to E-UTRA from NR and if the UE supports Radio Link Failure Report for Inter-RAT MRO:
6>
include the previousNR-CellId and set it to the global cell identity and the tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the NR Cell in which the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

6>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
4>
except for NB-IoT, if the UE supports QCI1 indication in Radio Link Failure Report and has a DRB for which QCI is 1:

5>
include the drb-EstablishedWithQCI-1;

4>
except for NB-IoT, set the connectionFailureType to rlf;

4>
except for NB-IoT, set the c-RNTI to the C-RNTI used in the PCell;

4>
except for NB-IoT, set the rlf-Cause to the trigger for detecting radio link failure;

3>
if AS security has not been activated:

4>
if the UE is a NB-IoT UE:

5>
if the UE is connected to EPC and the UE supports RRC connection re-establishment for the Control Plane CIoT EPS optimisation; or

5>
if the UE is connected to 5GC and the UE supports RRC connection re-establishment for the Control Plane CIoT 5GS optimisation:

6>
initiate the RRC connection re-establishment procedure as specified in 5.3.7;

5>
else:

6>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

4>
else:

5>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

3>
else:

4>
initiate the connection re-establishment procedure as specified in 5.3.7;

<<skip the unchanged>>

6.2.2
Message definitions

UEInformationResponse message

-- ASN1START

/Unrelated part omitted/
RLF-Report-r9 ::=




SEQUENCE {


measResultLastServCell-r9


SEQUENCE {



rsrpResult-r9





RSRP-Range,



rsrqResult-r9





RSRQ-Range





OPTIONAL


},


measResultNeighCells-r9



SEQUENCE {



measResultListEUTRA-r9



MeasResultList2EUTRA-r9


OPTIONAL,



measResultListUTRA-r9



MeasResultList2UTRA-r9


OPTIONAL,



measResultListGERAN-r9



MeasResultListGERAN



OPTIONAL,



measResultsCDMA2000-r9



MeasResultList2CDMA2000-r9

OPTIONAL


}
OPTIONAL,


...,


[[
locationInfo-r10



LocationInfo-r10




OPTIONAL,



failedPCellId-r10




CHOICE {




cellGlobalId-r10




CellGlobalIdEUTRA,




pci-arfcn-r10





SEQUENCE {





physCellId-r10





PhysCellId,





carrierFreq-r10





ARFCN-ValueEUTRA




}



}
















OPTIONAL,



reestablishmentCellId-r10

CellGlobalIdEUTRA




OPTIONAL,



timeConnFailure-r10



INTEGER (0..1023)




OPTIONAL,



connectionFailureType-r10

ENUMERATED {rlf, hof}



OPTIONAL,



previousPCellId-r10



CellGlobalIdEUTRA




OPTIONAL


]],


[[
failedPCellId-v1090



SEQUENCE {




carrierFreq-v1090



ARFCN-ValueEUTRA-v9e0



}
















OPTIONAL


]],


[[
basicFields-r11




SEQUENCE {




c-RNTI-r11





C-RNTI,




rlf-Cause-r11




ENUMERATED {













t310-Expiry, randomAccessProblem,













rlc-MaxNumRetx, t312-Expiry-r12},




timeSinceFailure-r11


TimeSinceFailure-r11



}
















OPTIONAL,



previousUTRA-CellId-r11


SEQUENCE {




carrierFreq-r11




ARFCN-ValueUTRA,




physCellId-r11




CHOICE {





fdd-r11






PhysCellIdUTRA-FDD,





tdd-r11






PhysCellIdUTRA-TDD




},




cellGlobalId-r11



CellGlobalIdUTRA



OPTIONAL



}
















OPTIONAL,



selectedUTRA-CellId-r11


SEQUENCE {




carrierFreq-r11




ARFCN-ValueUTRA,




physCellId-r11




CHOICE {





fdd-r11






PhysCellIdUTRA-FDD,





tdd-r11






PhysCellIdUTRA-TDD




}



}
















OPTIONAL


]],


[[
failedPCellId-v1250



SEQUENCE {




tac-FailedPCell-r12



TrackingAreaCode



}
















OPTIONAL,



measResultLastServCell-v1250
RSRQ-Range-v1250




OPTIONAL,



lastServCellRSRQ-Type-r12

RSRQ-Type-r12





OPTIONAL,



measResultListEUTRA-v1250

MeasResultList2EUTRA-v1250


OPTIONAL


]],


[[
drb-EstablishedWithQCI-1-r13
ENUMERATED {qci1}




OPTIONAL


]],


[[
measResultLastServCell-v1360
RSRP-Range-v1360




OPTIONAL


]],


[[
logMeasResultListBT-r15


LogMeasResultListBT-r15



OPTIONAL,



logMeasResultListWLAN-r15

LogMeasResultListWLAN-r15


OPTIONAL


]],


[[
measResultListNR-r16


MeasResultCellListNR-r15


OPTIONAL,



previousNR-PCellId-r16


CHOICE {




cellGlobalId-NR-r16





SEQUENCE {





plmn-Identity-r16





PLMN-Identity,





cellIdentity-r16





CellIdentityNR-r15,





trackingAreaCode-r16




TrackingAreaCodeNR-r15


OPTIONAL




}




pci-arfcn-NR-r16





SEQUENCE {





physCellId-r16






PhysCellIdNR-r15,





carrierFreq-r16






ARFCN-ValueNR-r15




}



}















OPTIONAL,



selectedNR-PCellId-r16


CHOICE {




cellGlobalId-NR-r16





SEQUENCE {





plmn-Identity-r16





PLMN-Identity,





cellIdentity-r16





CellIdentityNR-r15,





trackingAreaCode-r16




TrackingAreaCodeNR-r15


OPTIONAL




}




pci-arfcn-NR-r16





SEQUENCE {





physCellId-r16






PhysCellIdNR-r15,





carrierFreq-r16






ARFCN-ValueNR-r15




}



}















OPTIONAL

]]

}
RLF-Report-v9e0 ::=



SEQUENCE {


measResultListEUTRA-v9e0


MeasResultList2EUTRA-v9e0

}

MeasResultList2EUTRA-r9 ::=



SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-r9

MeasResultList2EUTRA-v9e0 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-v9e0

MeasResultList2EUTRA-v1250 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-v1250

MeasResult2EUTRA-r9 ::=



SEQUENCE {


carrierFreq-r9





ARFCN-ValueEUTRA,


measResultList-r9




MeasResultListEUTRA

}

MeasResult2EUTRA-v9e0 ::=


SEQUENCE {


carrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

OPTIONAL

}

MeasResult2EUTRA-v1250 ::=


SEQUENCE {


rsrq-Type-r12





RSRQ-Type-r12

OPTIONAL

}

MeasResultList2UTRA-r9 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2UTRA-r9

MeasResult2UTRA-r9 ::=



SEQUENCE {


carrierFreq-r9





ARFCN-ValueUTRA,


measResultList-r9




MeasResultListUTRA

}

MeasResultList2CDMA2000-r9 ::=

SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2CDMA2000-r9

MeasResult2CDMA2000-r9 ::=


SEQUENCE {


carrierFreq-r9





CarrierFreqCDMA2000,


measResultList-r9




MeasResultsCDMA2000

}

LogMeasReport-r10 ::=



SEQUENCE {


absoluteTimeStamp-r10



AbsoluteTimeInfo-r10,


traceReference-r10




TraceReference-r10,


traceRecordingSessionRef-r10

OCTET STRING (SIZE (2)),


tce-Id-r10






OCTET STRING (SIZE (1)),


logMeasInfoList-r10




LogMeasInfoList-r10,


logMeasAvailable-r10



ENUMERATED {true}



OPTIONAL,


...,


[[
logMeasAvailableBT-r15


ENUMERATED {true}



OPTIONAL,



logMeasAvailableWLAN-r15

ENUMERATED {true}



OPTIONAL


]]

}

LogMeasInfoList-r10 ::=

SEQUENCE (SIZE (1..maxLogMeasReport-r10)) OF LogMeasInfo-r10

LogMeasInfo-r10 ::=

SEQUENCE {


locationInfo-r10




LocationInfo-r10



OPTIONAL,


relativeTimeStamp-r10



INTEGER (0..7200),


servCellIdentity-r10



CellGlobalIdEUTRA,


measResultServCell-r10



SEQUENCE {



rsrpResult-r10





RSRP-Range,



rsrqResult-r10





RSRQ-Range


},


measResultNeighCells-r10


SEQUENCE {



measResultListEUTRA-r10



MeasResultList2EUTRA-r9

OPTIONAL,



measResultListUTRA-r10



MeasResultList2UTRA-r9

OPTIONAL,



measResultListGERAN-r10



MeasResultList2GERAN-r10
OPTIONAL,



measResultListCDMA2000-r10


MeasResultList2CDMA2000-r9
OPTIONAL


}
OPTIONAL,


...,


[[
measResultListEUTRA-v1090


MeasResultList2EUTRA-v9e0
OPTIONAL


]],


[[
measResultListMBSFN-r12



MeasResultListMBSFN-r12

OPTIONAL,



measResultServCell-v1250


RSRQ-Range-v1250


OPTIONAL,



servCellRSRQ-Type-r12



RSRQ-Type-r12



OPTIONAL,



measResultListEUTRA-v1250


MeasResultList2EUTRA-v1250
OPTIONAL


]],


[[
inDeviceCoexDetected-r13


ENUMERATED {true}


OPTIONAL


]],


[[
measResultServCell-v1360


RSRP-Range-v1360


OPTIONAL


]],


[[
logMeasResultListBT-r15



LogMeasResultListBT-r15

OPTIONAL,



logMeasResultListWLAN-r15


LogMeasResultListWLAN-r15
OPTIONAL


]],


[[
anyCellSelectionDetected-r15

ENUMERATED {true}


OPTIONAL


]],


[[
measResultListNR-r16



MeasResultCellListNR-r15
OPTIONAL


]]

}

MeasResultListMBSFN-r12 ::=


SEQUENCE (SIZE (1..maxMBSFN-Area)) OF MeasResultMBSFN-r12

MeasResultMBSFN-r12 ::=


SEQUENCE {


mbsfn-Area-r12




SEQUENCE {



mbsfn-AreaId-r12



MBSFN-AreaId-r12,



carrierFreq-r12




ARFCN-ValueEUTRA-r9


},


rsrpResultMBSFN-r12



RSRP-Range,


rsrqResultMBSFN-r12



MBSFN-RSRQ-Range-r12,


signallingBLER-Result-r12

BLER-Result-r12




OPTIONAL,


dataBLER-MCH-ResultList-r12

DataBLER-MCH-ResultList-r12

OPTIONAL,


...

}

DataBLER-MCH-ResultList-r12 ::=

SEQUENCE (SIZE (1.. maxPMCH-PerMBSFN)) OF DataBLER-MCH-Result-r12

DataBLER-MCH-Result-r12 ::=


SEQUENCE {


mch-Index-r12





INTEGER (1..maxPMCH-PerMBSFN),


dataBLER-Result-r12




BLER-Result-r12

}

BLER-Result-r12 ::=




SEQUENCE {


bler-r12






BLER-Range-r12,


blocksReceived-r12




SEQUENCE {



n-r12







BIT STRING (SIZE (3)),



m-r12







BIT STRING (SIZE (8))


}

}

BLER-Range-r12 ::=





INTEGER(0..31)

MeasResultList2GERAN-r10 ::=


SEQUENCE (SIZE (1..maxCellListGERAN)) OF MeasResultListGERAN

ConnEstFailReport-r11 ::=



SEQUENCE {


failedCellId-r11




CellGlobalIdEUTRA,


locationInfo-r11




LocationInfo-r10




OPTIONAL,


measResultFailedCell-r11


SEQUENCE {



rsrpResult-r11





RSRP-Range,



rsrqResult-r11





RSRQ-Range





OPTIONAL


},


measResultNeighCells-r11


SEQUENCE {



measResultListEUTRA-r11



MeasResultList2EUTRA-r9


OPTIONAL,



measResultListUTRA-r11



MeasResultList2UTRA-r9


OPTIONAL,



measResultListGERAN-r11



MeasResultListGERAN



OPTIONAL,



measResultsCDMA2000-r11



MeasResultList2CDMA2000-r9

OPTIONAL


}
OPTIONAL,


numberOfPreamblesSent-r11


NumberOfPreamblesSent-r11,


contentionDetected-r11



BOOLEAN,


maxTxPowerReached-r11



BOOLEAN,


timeSinceFailure-r11



TimeSinceFailure-r11,


measResultListEUTRA-v1130


MeasResultList2EUTRA-v9e0


OPTIONAL,


...,


[[
measResultFailedCell-v1250

RSRQ-Range-v1250




OPTIONAL,



failedCellRSRQ-Type-r12


RSRQ-Type-r12





OPTIONAL,



measResultListEUTRA-v1250

MeasResultList2EUTRA-v1250


OPTIONAL


]],


[[
measResultFailedCell-v1360

RSRP-Range-v1360




OPTIONAL


]],


[[
logMeasResultListBT-r15


LogMeasResultListBT-r15



OPTIONAL,



logMeasResultListWLAN-r15

LogMeasResultListWLAN-r15


OPTIONAL


]],


[[
measResultListNR-r16


MeasResultCellListNR-r15


OPTIONAL

]]

}
NumberOfPreamblesSent-r11::=


INTEGER (1..200)

TimeSinceFailure-r11 ::=



INTEGER (0..172800)

MobilityHistoryReport-r12 ::=
VisitedCellInfoList-r12

FlightPathInfoReport-r15 ::=

SEQUENCE {


flightPath-r15
SEQUENCE (SIZE (1..maxWayPoint-r15)) OF WayPointLocation-r15
OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

WayPointLocation-r15 ::=


SEQUENCE {


wayPointLocation-r15





LocationInfo-r10,


timeStamp-r15






AbsoluteTimeInfo-r10

OPTIONAL

}

-- ASN1STOP

	UEInformationResponse field descriptions

	absoluteTimeStamp

Indicates the absolute time when the logged measurement configuration logging is provided, as indicated by E-UTRAN within absoluteTimeInfo.

	anyCellSelectionDetected
This field is used to indicate the detection of any cell selection state, as defined in TS 36.304 [4]. The UE sets this field when performing the logging of measurement results in RRC_IDLE and there is no suitable cell or no acceptable cell.

	bler

Indicates the measured BLER value. The coding of BLER value is defined in TS 36.133 [16].

	blocksReceived

Indicates total number of MCH blocks, which were received by the UE and used for the corresponding BLER calculation, within the measurement period as defined in TS 36.133 [16].

	carrierFreq

In case the UE includes carrierFreq-v9e0 and/ or carrierFreq-v1090, the UE shall set the corresponding entry of carrierFreq-r9 and/ or carrierFreq-r10 respectively to maxEARFCN. For E-UTRA and UTRA frequencies, the UE sets the ARFCN according to the band used when obtaining the concerned measurement results.

	connectionFailureType

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

	contentionDetected

This field is used to indicate that contention was detected for at least one of the transmitted preambles, see TS 36.321 [6]. 

	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.

	dataBLER-MCH-ResultList

Includes a BLER result per MCH on subframes using dataMCS, with the applicable MCH(s) listed in the same order as in pmch-InfoList within MBSFNAreaConfiguration.

	drb-EstablishedWithQCI-1

This field is used to indicate the radio link failure occurred while a bearer with QCI value equal to 1 was configured, see TS 24.301 [35].

	edt-Fallback

Value TRUE indicates the last successfully completed random access procedure was initiated with EDT PRACH resource and succeeded after receiving EDT fallback indication from lower layers.

	failedCellId

This field is used to indicate the cell in which connection establishment failed.

	failedPCellId

This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. The UE sets the EARFCN according to the band used for transmission/ reception when the failure occurred.

	inDeviceCoexDetected

Indicates that measurement logging is suspended due to IDC problem detection.

	initialCEL

Indicates the initial CE level used for the last successfully completed random access procedure for BL UEs and UEs in CE.

	logMeasResultListBT

This field refers to the Bluetooth measurement results.

	logMeasResultListWLAN
This field refers to the WLAN measurement results.

	maxTxPowerReached

This field is used to indicate whether or not the maximum power level was used for the last transmitted preamble, see TS 36.321 [6].

	mch-Index

Indicates the MCH by referring to the entry as listed in pmch-InfoList within MBSFNAreaConfiguration.

	measResultFailedCell

This field refers to the last measurement results taken in the cell, where connection establishment failure happened. For UE supporting CE Mode B, when CE mode B is not restricted by upper layers, measResultFailedCell-v1360 is reported if the measured RSRP is less than -140 dBm.

	measResultLastServCell

This field refers to the last measurement results taken in the PCell, where radio link failure or handover failure happened. For BL UEs or UEs in CE, when operating in CE Mode B, measResultLastServCell-v1360 is reported if the measured RSRP is less than -140 dBm.

	measResultListEUTRA

If measResultListEUTRA-v9e0, measResultListEUTRA-v1090 or measResultListEUTRA-v1130 is included, the UE shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r9, measResultListEUTRA-r10 and/ or measResultListEUTRA-r11 respectively.

	measResultListEUTRA-v1250

If included in RLF-Report-r9 the UE shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r9;

If included in LogMeasInfo-r10 the UE shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r10;

If included in ConnEstFailReport-r11 the UE shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r11;

	measResultListIdle

This field indicates the E-UTRA measurement results done during RRC_IDLE and RRC_INACTIVE at network request.

	measResultIdleListNR

This field indicates the NR measurement results done during RRC_IDLE and RRC_INACTIVE at network request.

	measResultServCell

This field refers to the log measurement results taken in the Serving cell. For UE supporting CE Mode B, when CE mode B is not restricted by upper layers, measResultServCell-v1360 is reported if the measured RSRP is less than -140 dBm.

	mobilityHistoryReport

This field is used to indicate the time of stay in 16 most recently visited E-UTRA cells or of stay out of E-UTRA.

	numberOfPreamblesSent

This field is used to indicate the number of RACH preambles that were transmitted. Corresponds to parameter PREAMBLE_TRANSMISSION_COUNTER in TS 36.321 [6].

	previousNR-PCellId

This field is used to indicate the source NR PCell of the last successful handover to E-UTRAN, when RLF occurred at the target PCell.

	previousPCellId

This field is used to indicate the source PCell of the last handover (source PCell when the last RRC-Connection-Reconfiguration message including mobilityControlInfowas received).

	previousUTRA-CellId

This field is used to indicate the source UTRA cell of the last successful handover to E-UTRAN, when RLF occurred at the target PCell. The UE sets the ARFCN according to the band used for transmission/ reception on the concerned cell.

	reestablishmentCellId

This field is used to indicate the cell in which the re-establishment attempt was made after connection failure.

	relativeTimeStamp

Indicates the time of logging measurement results, measured relative to the absoluteTimeStamp. Value in seconds.

	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.

	selectedNR-PCellId

This field is used to indicate the NR PCell that the UE selects after RLF is detected, while T311 is running.

	selectedUTRA-CellId

This field is used to indicate the UTRA cell that the UE selects after RLF is detected, while T311 is running. The UE sets the ARFCN according to the band selected for transmission/ reception on the concerned cell.

	signallingBLER-Result

Includes a BLER result of MBSFN subframes using signallingMCS. 

	tac-FailedPCell
This field is used to indicate the Tracking Area Code of the PCell in which RLF is detected.

	tce-Id

Parameter Trace Collection Entity Id: See TS 32.422 [58].

	timeConnFailure

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

	timeSinceFailure

This field is used to indicate the time that elapsed since the connection (establishment) failure. Value in seconds. The maximum value 172800 means 172800s or longer.

	timeStamp

Includes time stamps for the waypoints that describe planned locations for the UE.

	traceRecordingSessionRef

Parameter Trace Recording Session Reference: See TS 32.422 [58].

	wayPointLocation

Includes location coordinates for a UE for Aerial UE operation. The waypoints describe planned locations for the UE.


<<end of the change>>
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