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Introduction
[bookmark: _Ref178064866]During RAN2#109e-bis meeting the UE power savings WI took the following decision [1].
Agreements
1. If timer T330 is running, relaxed RRM measurement can be performed. No further specification impact 

This agreement is not specific to UE power savings alone as the timer T330 is MDT specific and we believe there are significant impacts on logged MDT based on this agreement. This contribution explains the issues introduced by the above agreement from the MDT point of view and proposes solution to make MDT logs useful in the presence of relaxed RRM measurements’ configuration. 
[bookmark: _Ref40108184]Discussion
 A UE that is capable of performing the relaxed RRM measurements benefits from the reduced RRM measurements while camping in a cell that broadcasts relaxed RRM related parameters, as it does not perform neighbour frequency measurements when the relaxed RRM measurements’ related conditions are met. However, those UEs that do not support relaxed RRM measurements will include both serving and neighbour cells measurements as per the cell reselection related measurement. Based on this information, there will be ambiguity in OAM’s understanding of the logged MDT reports as first set of  UEs report that there is no coverage from a given frequency in location-X whereas another set of UEs report that there is coverage from the same frequency in the same location-X.
[bookmark: _Toc40875287]When there is a mix of UEs that support and that does not support relaxed RRM measurements, there will be ambiguity in OAM’s understanding of the logged MDT reports as first set of UEs does not report coverage from a given frequency in location-X whereas another set of UEs report that there is coverage from the same frequency in the same location-X.
[bookmark: _Hlk40270509]One of the ways to resolve this issue from the network point of view some of which was mentioned (but not discussed in detail as we believe the MDT specific discussions were not held in that discussion) in the UE power savings WI item is that the network shall not configure the logged MDT in the areas where the network is broadcasting the relaxed RRM related system information. This solution has severe limitations:
1) When the signaling-based MDT configuration is sent to the UE, the OAM must ensure that all the cells in the areaConfiguration are not broadcasting relaxed RRM related parameters.
a. When the areaConfiguration is configured, this involves a lot of overhead for the OAM to turn on or turn off the relaxed RRM measurements in all the cells that are in this areaConfiguration. 
i. From turning OFF point of view, there is a need to send an explicit notification from the OAM to all these cells to turn-OFF the relaxed measurements when at least one UE is configured with an areaConfiguration that involves the above-mentioned cells. 
[bookmark: _Toc40875288]If the network should not configure the logged MDT in the areas where the network is broadcasting the relaxed RRM related system information, then the OAM needs to send an explicit ‘turn-OFF relaxed RRM notification’ to all the cells that are part of areaConfiguration upon initiating the signaling based MDT to a UE with the said areaConfiguration.
ii. From turning ON point of view, this will be even more difficult for the OAM. Firstly, the OAM is not aware of the time instance when the UE is configured with the logged MDT configuration as a UE in inactive state will not be woken up to be configured with the signaling based logged MDT configuration. So, as the OAM is not aware of the starting time of the corresponding logged MDT process at the UE, the OAM cannot compute when the T330 expires for this UE. Secondly, even if the OAM is aware of the time instance of when the UE is configured with signaling based logged MDT, there is a large overhead for the OAM to maintain one timer per UE to know in which cells can the OAM turn ON the relaxed RRM measurements and in which cells it cannot (based on areaConfiguration in respective signaling logged MDT configuration).
[bookmark: _Toc40875289]OAM is unaware of the time instance when the UE is actually configured with the signaling based logged MDT configuration as a UE in inactive state will not be woken up to be configured with the signaling based logged MDT configuration and therefore the OAM cannot compute when the T330 expires for this UE which makes it difficult for OAM to know when to turn-ON the relaxed RRM measurements in the cells in areaConfiguration.
[bookmark: _Toc40875290]Even if the OAM is made aware of the time instance of when the UE is configured with signaling based logged MDT, there is a large overhead for the OAM to maintain one timer per UE to know in which cells can the OAM turn ON the relaxed RRM measurements and in which cells it cannot (based on areaConfiguration in respective signaling logged MDT configuration)
b. When the areaConfiguration is not configured, then the UE is expected to perform logging of measurements in all the PLMNs included in the plmn-IdentityList. This means that the OAM must disable the relaxed RRM measurements in all the cells in that PLMN which is an extremely sub-optimal solution. 
[bookmark: _Toc40875291]When the areaConfiguration is not configured, then the UE is expected to perform logging of measurements in all the PLMNs included in the plmn-IdentityList which means that the OAM must disable the relaxed RRM measurements in all the cells in that PLMN which is an extremely sub-optimal solution.
2) For the management based MDT, the OAM provides the MDT configuration but it is the RAN node that selects the UE to which the MDT configuration is transferred. Now, if the RAN node includes an areaConfiguration which is more than its own cell IDs in the CU, then there is need to inform the neighbours to turn off the relaxed RRM based measurements. Also, if the RAN node just includes the plmn-IdentityList without including areaConfiguration then there is a need to inform all the cells in that PLMN to turn-OFF the relaxed RRM configuration. This is not possible with existing inter-node signaling and it is also not feasible.
[bookmark: _Toc40875292]For the management based MDT, if the RAN node includes an areaConfiguration which is more than its own cell IDs in the CU, then there is need to inform the neighbours to turn off the relaxed RRM based measurements. This is not possible with existing inter-node signaling.
[bookmark: _Toc40875293]For the management based MDT, if the RAN node just includes the plmn-IdentityList without including areaConfiguration then there is a need to inform all the cells in that PLMN to turn-off the relaxed RRM configuration. This is not possible with existing inter-node signaling and it is also not feasible.
Additionally, it is very strange that a single UE’s logged MDT configuration will disable the possibility of relaxed RRM measurements for 100’s and 1000’s of UEs that might be camping on cells that supports relaxed RRM measurements’ configuration but the network has to disable the relaxed RRM measurements because of that one UE.
[bookmark: _Toc40875294]Turning of relaxed RRM measurements in all the cells in areaConfiguration or in all the cells of all the PLMNs in plmn-IdentityList based on a single UE’s will disable the possibility of relaxed RRM measurements for 100’s and 1000’s of UEs that might be camping on cells that supports relaxed RRM measurements’ configuration but the network has to disable the relaxed RRM measurements because of that one UE.
Further, there is also an overhead on the RAN nodes in terms of dynamically updating the SI. Also, this increases the burden on the UEs to re-read the SIB2 so that they can get to know whether it can use relaxed RRM measurements or not. If the UE does not want to do that then such UEs would continue to perform normal RRM measurements even tough the network has changed the SIBs 
[bookmark: _Toc40875295]Dynamically and frequently changing the SIB2 contents related to relaxed RRM parameters increases the overhead both on the RAN side and the UE side.
Further, there is no UE capability for the relaxed RRM measurements. So, even if the OAM/RAN is configuring a UE with the signaling based MDT configuration and even if this UE does not support the relaxed RRM measurements, there is no way for the OAM/RAN to know this. Therefore, the OAM/RAN must disable relaxed RRM measurements in all the cells included in the areaConfiguration.
[bookmark: _Toc40875296]As there is no UE capability for the relaxed RRM measurements. So, even if the OAM/RAN is configuring a UE with the signaling-based MDT configuration and even if this UE does not support the relaxed RRM measurements, there is no way for the OAM/RAN to know this and therefore the OAM/RAN must disable relaxed RRM measurements in all the cells included in the areaConfiguration.
Based on the above observations, it is clear that the UE power savings WI did not discuss all the impacts of relaxed RRM measurements on MDT. 
[bookmark: _Toc40875297]Relaxed RRM measurements will create ambiguity in logged MDT results and the solution discussed in UE power saving WI is not at all feasible from OAM configuration and OAM overhead point of view.

We believe that there must be a different solution to handle this impact of relaxed RRM measurements on logged MDT measurements. In the UE power saving WI, Ericsson argued that a UE configured with logged MDT configuration should not perform relaxed RRM measurements. The main motivation behind this is that the number of UEs configured with logged MDT is very less compared to the total population of the idle/inactive UEs in a given area. Therefore, even if this one UE is not performing the relaxed RRM measurements resulting in higher UE power consumption, there would have been a significant net benefit for other UEs that are not configured with logged MDT as they can continue to perform relaxed RRM measurements.
[bookmark: _Toc40875298]In a solution wherein the logged MDT configured UE does not perform relaxed RRM measurement, even if this one UE is not performing the relaxed RRM measurements resulting in higher UE power consumption, there would have been a significant net benefit for other UEs that are not configured with logged MDT as they can continue to perform relaxed RRM measurements.
However, as this is not agreed in the UE power savings WI we think there is a need to at least make the logged MDT results interpretable to the OAM. For that purpose, we believe there is a value in including an indication in the logged MDT results as to whether the UE was performing the RRM measurements based on the relaxed RRM configuration or normal RRM configuration. 
1. [bookmark: _Toc40106887][bookmark: _Toc40108164][bookmark: _Toc40156407][bookmark: _Toc40682250][bookmark: _Toc40875299]The UE shall include a flag in the logged MDT report to indicate whether the UE is performing RRM measurements based on relaxed RRM measurement policy or normal RRM measurement policy.
RAN2 is kindly requested to agree the TP provided in section 5.
1. [bookmark: _Toc40875300]RAN2 is kindly requested to agree the TP in section 5.
This serves two purposes from the OAM point of view:
1) This gives an indication as to how the relaxed RRM measurements’ related UEs are perceiving the coverage. This in turn helps the OAM to evaluate to the impact of relaxed RRM measurements on the cell reselection.
2) This also gives an indication as to how effective is the relaxed RRM measurements’ related parameters as configured by the RAN node as more number of UEs with a particular cell ID as serving cell indicate that they are using the relaxed RRM measurements, then the effectiveness of these relaxed RRM measurements’ related parameters is confirmed. However, if very few number of UEs camping in that cell report the usage of relaxed RRM measurements, then there is need to fine tune these relaxed RRM measurements’ related parameters in that cell.  
Although there can be further details associated to these relaxed RRM measurements that can be included in the logged MDT, at this late stage of rel-16, we believe including a simple flag is sufficient for OAM to at least help distinguish the logged MDT results with and without relaxed RRM measurements. Further detailed reporting enhancements can be discussed in rel-17.
Conclusion
Based on the discussions in section 2 we have the following observations:
Observation 1	When there is a mix of UEs that support and that does not support relaxed RRM measurements, there will be ambiguity in OAM’s understanding of the logged MDT reports as first set of UEs does not report coverage from a given frequency in location-X whereas another set of UEs report that there is coverage from the same frequency in the same location-X.
Observation 2	If the network should not configure the logged MDT in the areas where the network is broadcasting the relaxed RRM related system information, then the OAM needs to send an explicit ‘turn-OFF relaxed RRM notification’ to all the cells that are part of areaConfiguration upon initiating the signaling based MDT to a UE with the said areaConfiguration.
Observation 3	OAM is unaware of the time instance when the UE is actually configured with the signaling based logged MDT configuration as a UE in inactive state will not be woken up to be configured with the signaling based logged MDT configuration and therefore the OAM cannot compute when the T330 expires for this UE which makes it difficult for OAM to know when to turn-ON the relaxed RRM measurements in the cells in areaConfiguration.
Observation 4	Even if the OAM is made aware of the time instance of when the UE is configured with signaling based logged MDT, there is a large overhead for the OAM to maintain one timer per UE to know in which cells can the OAM turn ON the relaxed RRM measurements and in which cells it cannot (based on areaConfiguration in respective signaling logged MDT configuration)
Observation 5	When the areaConfiguration is not configured, then the UE is expected to perform logging of measurements in all the PLMNs included in the plmn-IdentityList which means that the OAM must disable the relaxed RRM measurements in all the cells in that PLMN which is an extremely sub-optimal solution.
Observation 6	For the management based MDT, if the RAN node includes an areaConfiguration which is more than its own cell IDs in the CU, then there is need to inform the neighbours to turn off the relaxed RRM based measurements. This is not possible with existing inter-node signaling.
Observation 7	For the management based MDT, if the RAN node just includes the plmn-IdentityList without including areaConfiguration then there is a need to inform all the cells in that PLMN to turn-off the relaxed RRM configuration. This is not possible with existing inter-node signaling and it is also not feasible.
Observation 8	Turning of relaxed RRM measurements in all the cells in areaConfiguration or in all the cells of all the PLMNs in plmn-IdentityList based on a single UE’s will disable the possibility of relaxed RRM measurements for 100’s and 1000’s of UEs that might be camping on cells that supports relaxed RRM measurements’ configuration but the network has to disable the relaxed RRM measurements because of that one UE.
Observation 9	Dynamically and frequently changing the SIB2 contents related to relaxed RRM parameters increases the overhead both on the RAN side and the UE side.
Observation 10	As there is no UE capability for the relaxed RRM measurements. So, even if the OAM/RAN is configuring a UE with the signaling-based MDT configuration and even if this UE does not support the relaxed RRM measurements, there is no way for the OAM/RAN to know this and therefore the OAM/RAN must disable relaxed RRM measurements in all the cells included in the areaConfiguration.
Observation 11	Relaxed RRM measurements will create ambiguity in logged MDT results and the solution discussed in UE power saving WI is not at all feasible from OAM configuration and OAM overhead point of view.
Observation 12	In a solution wherein the logged MDT configured UE does not perform relaxed RRM measurement, even if this one UE is not performing the relaxed RRM measurements resulting in higher UE power consumption, there would have been a significant net benefit for other UEs that are not configured with logged MDT as they can continue to perform relaxed RRM measurements.

Based on the discussion in section 2 we propose the following:
Proposal 1	The UE shall include a flag in the logged MDT report to indicate whether the UE is performing RRM measurements based on relaxed RRM measurement policy or normal RRM measurement policy.
Proposal 2	RAN2 is kindly requested to agree the TP in section 5.

[bookmark: _In-sequence_SDU_delivery]References
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[bookmark: _Ref40682686]Text proposal for TS 38.331 (running CR is taken as the baseline version for this TP)
/*start of first change*/
[bookmark: _Toc525856538][bookmark: _Toc36756840][bookmark: _Toc36836381][bookmark: _Toc36843358][bookmark: _Toc37067647]5.5a.3	Measurements logging
[bookmark: _Toc525856539][bookmark: _Toc36756841][bookmark: _Toc36836382][bookmark: _Toc36843359][bookmark: _Toc37067648]5.5a.3.1	General
This procedure specifies the logging of available measurements by a UE in RRC_IDLE and RRC_INACTIVE that has a logged measurement configuration. The actual process of logging within the UE, takes place in RRC IDLE state could continue in RRC INACTIVE state or vice versa.
[bookmark: _Toc525856540][bookmark: _Toc36756842][bookmark: _Toc36836383][bookmark: _Toc36843360][bookmark: _Toc37067649]5.5a.3.2	Initiation
While T330 is running, the UE shall:
1>	perform the logging in accordance with the following:
2>	if the reportType is set to periodical in the VarLogMeasConfig:
3>	if the UE is camping normally on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:
4>	perform the logging at regular time intervals, as defined by the loggingInterval in the LoggedPeriodicalReportConfig;
2>	else if the reportType is set to eventTriggered and eventType is set to outOfCoverage:
3>	perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only when the UE is in any cell selection state;
3>	perform the logging immediately upon transitioning from the any cell selection state to the camped normally state;
2>	else if the reportType is set to eventType and eventType is set to eventL1:
3>	if the UE is camping normally on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig;
4>	perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only when the conditions indicated by the eventL1 are met;
2>	when performing the logging:
3>	set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged measurement configuration was received;
3>	if detailed location information became available during the last logging interval, set the content of the locationInfo as in 5.3.3.7.
3>	if the UE is in any cell seletion state (as specificed in TS 38.304 [20]):
4>	set anyCellSelectionDetected to indicate the detection of no suitable or no acceptable cell found;
4>	set the servCellIdentity to indicate global cell identity of the last logged cell that the UE was camping on;
4>	set the measResultServCell to include the quantities of the last logged cell the UE was camping on;
3>	else:
4>	set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;
4>	set the measResultServCell to include the quantities of the cell the UE is camping on;
4>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements (excluding the resultsSSB-Indexes IE) that became available during the last logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:
5>	for each neighbour cell included, include the optional fields that are available;
4>	if the UE supports relaxed RRM measurements of neighbor cells in RRC IDLE and RRC INACTIVE state and if the serving cell broadcasts relaxedMeasurement in SIB2:
5>	if the UE has chosen to perform relaxed neighbor cell measurements, as specified in TS 38.133 [14], when the relaxed measurement criterion is fulfilled:
6>	set relaxedRRM to true;
5>	else:
6>	set relaxedRRM to false;
NOTE:	The UE includes the latest results of the available measurements as used for cell reselection evaluation in RRC_IDLE or RRC_INACTIVE or as used for evaluation of reporting criteria or for measurement reporting according to 5.5.3 in RRC_CONNECTED, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
2>	when the memory reserved for the logged measurement information becomes full, stop timer T330 and perform the same actions as performed upon expiry of T330, as specified in 5.5a.1.4.
/*end of first change*/

[bookmark: _Toc36843509][bookmark: _Toc29321276][bookmark: _Toc20425880][bookmark: _Toc36836532][bookmark: _Toc36756991][bookmark: _Toc37067798]


6.2.2	Message definitions
/*Unaffected IEs are not included*/
/*start of second change*/
[bookmark: _Toc36836576][bookmark: _Toc36843553][bookmark: _Toc37067842][bookmark: _Toc36757035]–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
Signaling 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 {}
    }
}

UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16              MeasResultIdleEUTRA-r16             OPTIONAL,
    measResultIdleNR-r16                 MeasResultIdleNR-r16                OPTIONAL,
    logMeasReport-r16                    LogMeasReport-r16                   OPTIONAL,
    connEstFailReport-r16                ConnEstFailReport-r16               OPTIONAL,
    ra-ReportList-r16                    RA-ReportList-r16                   OPTIONAL,
    rlf-Report-r16                       RLF-Report-r16                      OPTIONAL,
    mobilityHistoryReport-r16            MobilityHistoryReport-r16           OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}

LogMeasReport-r16 ::=                SEQUENCE {
    absoluteTimeStamp-r16                AbsoluteTimeInfo-r16,
    traceReference-r16                   TraceReference-r16,
    traceRecordingSessionRef-r16         OCTET STRING (SIZE (2)),
    tce-Id-r16                           OCTET STRING (SIZE (1)),
    logMeasInfoList-r16                  LogMeasInfoList-r16,
    logMeasAvailable-r16                 ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableBT-r16               ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableWLAN-r16             ENUMERATED {true}                   OPTIONAL,
    ...
}

LogMeasInfoList-r16 ::=              SEQUENCE (SIZE (1..maxLogMeasReport-r16)) OF LogMeasInfo-r16

LogMeasInfo-r16 ::=                  SEQUENCE {
    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,
    relativeTimeStamp-r16                INTEGER (0..7200),
    servCellIdentity-r16                 CGI-Info-Logging-r16		OPTIONAL,
    measResultServingCell-r16            MeasResultServingCell-r16           OPTIONAL,
    measResultNeighCells-r16             SEQUENCE {
        measResultNeighCellListNR            MeasResultListLogging2NR-r16    OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16        OPTIONAL
    },
    anyCellSelectionDetected-r16         ENUMERATED {true}                   OPTIONAL,
    relaxedRRM-r16         				 ENUMERATED {true, false}            OPTIONAL
}

ConnEstFailReport-r16 ::=            SEQUENCE {
    measResultFailedCell-r16             MeasResultFailedCell-r16,
    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,
    measResultNeighCells-r16             SEQUENCE {
        measResultNeighCellListNR            MeasResultList2NR-r16           OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16        OPTIONAL
    },
    numberOfConnFail-r16                 INTEGER (1..8),
    perRAInfoList-r16                            PerRAInfoList-r16,
    timeSinceFailure-r16                 TimeSinceFailure-r16,
    ...
}

MeasResultServingCell-r16 ::=        SEQUENCE {
    
    resultsSSB-Cell                      MeasQuantityResults,
    resultsSSB                           SEQUENCE{
        best-ssb-Index                       SSB-Index,
        best-ssb-Results                     MeasQuantityResults,
        numberOfGoodSSB                      INTEGER (1..maxNrofSSBs-r16)
    }                                                                        OPTIONAL,
    ...
}

MeasResultFailedCell-r16 ::=         SEQUENCE {
    cgi-Info                             CGI-Info-Logging-r16,
    measResult-r16                       SEQUENCE {
        cellResults-r16                      SEQUENCE{
            resultsSSB-Cell-r16                  MeasQuantityResults
        },
        rsIndexResults-r16                   SEQUENCE{
            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList
        }
    }
}

RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-r16

RA-Report-r16 ::=                    SEQUENCE {
[bookmark: OLE_LINK70]    cellId-r16                           CGI-Info-Logging-r16,
    absoluteFrequencyPointA-r16          ARFCN-ValueNR,
    locationAndBandwidth-r16             INTEGER (0..37949),
    subcarrierSpacing-r16                SubcarrierSpacing,
    msg1-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    msg1-FrequencyStartCFRA-r16          INTEGER (0..maxNrofPhysicalResourceBlocks-1)			OPTIONAL,
    msg1-SubcarrierSpacing-r16           SubcarrierSpacing,
    msg1-SubcarrierSpacingCFRA-r16       SubcarrierSpacing					OPTIONAL,
    msg1-FDM-r16                         ENUMERATED {one, two, four, eight},
    msg1-FDMCFRA-r16                     ENUMERATED {one, two, four, eight}					OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,
                                                    requestForOtherSI, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    perRAInfoList-r16                    PerRAInfoList-r16
}

PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16

PerRAInfo-r16 ::=                    CHOICE {
    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16
}

[bookmark: _Hlk23844195]PerRASSBInfo-r16 ::=                 SEQUENCE {
    ssb-Index-r16                        SSB-Index,
    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),
[bookmark: _Hlk23945649]    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16
}

PerRACSI-RSInfo-r16 ::=              SEQUENCE {
    csi-RS-Index-r16                     CSI-RS-Index,
    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200)
}

PerRAAttemptInfoList-r16 ::=         SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN,
    dlRSRPAboveThreshold-r16             BOOLEAN,
    ...
}

[bookmark: _Hlk23316213]RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
[bookmark: _Hlk23945837]        measResultLastServCell-r16           MeasResultRLFNR-r16,
        measResultNeighCells-r16             SEQUENCE {
            measResultListNR-r16                 MeasResultList2NR-r16       OPTIONAL,
            measResultListEUTRA-r16              MeasResultList2EUTRA-r16    OPTIONAL
        }                                                OPTIONAL,
        c-RNTI-r16                           RNTI-Value,
[bookmark: _Hlk23945787][bookmark: _Hlk16500598]        previousPCellId-r16                  CGI-Info-Logging-r16    OPTIONAL,
[bookmark: _Hlk23945796][bookmark: _Hlk16496433][bookmark: _Hlk34319377]        failedPCellId-r16                    CHOICE {
            cellGlobalId-r16                     CGI-Info-Logging-r16,
            pci-arfcn-r16                        SEQUENCE {
                physCellId-r16                       PhysCellId,
                carrierFreq-r16                      ARFCN-ValueNR
            }
        },
[bookmark: _Hlk23945803]        reestablishmentCellId-r16            CGI-Info-Logging-r16            OPTIONAL,
[bookmark: _Hlk23945810]        timeConnFailure-r16                  INTEGER (0..1023)               OPTIONAL,
[bookmark: _Hlk23945816]        timeSinceFailure-r16                 TimeSinceFailure-r16,
[bookmark: _Hlk23945878]        connectionFailureType-r16            ENUMERATED {rlf, hof},
[bookmark: _Hlk23945887]        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, spare4, spare3, spare2, spare1},
[bookmark: _Hlk23945892]        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,
        msg1-FrequencyStartCFRA-r16          INTEGER (0..maxNrofPhysicalResourceBlocks-1)  OPTIONAL,
        msg1-SubcarrierSpacingCFRA-r16       SubcarrierSpacing    OPTIONAL,
        msg1-FDMCFRA-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 MeasResultLogging2NR-r16

MeasResultLogging2NR-r16 ::=          SEQUENCE {
    carrierFreq-r16						ARFCN-ValueNR,
    measResultListLoggingNR-r16         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

	UEInformationResponse-IEs field descriptions

	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-Report
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 procedues.

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



	LogMeasReport field descriptions

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

	logMeasResultListBT
This field refers to the Bluetooth measurement results.

	logMeasResultListWLAN
This field refers to the WLAN measurement results.

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

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

	relaxedRRM
When set to true, indicates that the UE was using the relaxed RRM measurements and when set to false, indicates that the UE was using the normal RRM measurements in a cell that was broadcasting relaxedMeasurement in SIB2.

	tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [52].

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

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [52].



	ConnEstFailReport field descriptions

	measResultFailedCell
This field refers to the last measurement results taken in the cell, where connection establishment failure or connection resume failure happened.

	measResultNeighCells
This field refers to the neighbour cell measurements when connection establishment failure or connection resume failure happened.

	numberOfConnFail
This field is used to indicate the number of failed connection setup attempts after radio link failure.

	numberOfPreamblesSent
This field is used to indicate the number of random access preambles that were transmitted.

	maxTxPowerReached
This field is used to indicate whether or not the maximum power level was used for the last transmitted preamble.

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



	RA-Report field descriptions

	absoluteFrequencyPointA
This field indicates the absolute frequency position of the reference resource block (Common RB 0).

	cellID
This field indicates the CGI of the cell in which the associated random access procedure was performed.

	contentionDetected
This field is used to indicate that contention was detected for the transmitted preamble in the given random access attempt or not.

	csi-RS-Index
This field is used to indicate the CSI-RS index corresponding to the random access attempt.

	dlRSRPAboveThreshold
This field is used to indicate whether the DL beam (SSB) quality associated to the random access attempt was above or below the threshold (rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure initiated for beam failure recovery; Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure).

	locationAndBandwidth
Frequency domain location and bandwidth of the bandwidth part associated to the random-access resources used by the UE.

	msg1-FrequencyStart 
Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP.

	msg1-SubcarrierSpacing 
Subcarrier spacing of PRACH resources.

	numberOfPreamblesSentOnCSI-RS
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding CSI-RS.

	numberOfPreamblesSentOnSSB
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding SSB/PBCH block.

	perRAAttemptInfoList
This field provides detailed information about a random access attempt.

	perRAInfoList
This field provides detailed information about each of the random access attempts in the chronological order of the random access attempts.

	perRACSI-RSInfoList 
This field provides detailed information about the successive random acess attempts associated to the same CSI-RS.

	perRASSBInfoList 
This field provides detailed information about the successive random access attempts associated to the same SS/PBCH block.

	raPurpose 
This field is used to indicate the RA scenario for which the RA report entry is triggered. The RA accesses associated to Initial access from RRC_IDLE, transition from RRC-INACTIVE and the MSG3 based SI request are indicated using the indicator 'accessRelated'.

	ssb-Index
This field is used to indicate the SS/PBCH index of the SS/PBCH block corresponding to the random access attempt.

	ssbRSRPQualityIndicator
This field is used to indicate the SS/PBCH RSRP of the SS/PBCH block corresponding to the random access attempt is above rsrp-ThresholdSSB or not.

	subcarrierSpacing 
Subcarrier spacing used in the BWP associated to the random-access resources used by the UE.



	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).

	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.

	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 (radio link or handover) failure. Value in seconds. The maximum value 172800 means 172800s or longer.



/*end of second change*/

