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1
Introduction
In the study on RAN-centric data collection and utilization, RAN2 has agreed the solutions of MDT include the logged MDT measurement. Also the objectives of the WID [1] on SON/MDT support for NR include the specification of logged MDT.

	· Support of MDT features for identified use cases, including coverage optimization, QoS verification via MDT, indoor MDT improvement, location information reporting, and sensor data collection [RAN2, RAN3]

· Specification of Logged MDT for both RRC_IDLE and RRC_INACTIVE UEs [RAN2, RAN3, RAN4] 
· Specification of Immediate MDT for RRC_CONNECTED UEs[RAN2, RAN3]
· Specification of reporting e.g. RLF and accessibility measurements [RAN2, RAN4] 
· Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]
· NOTE: NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort, but W1 specification work for MDT is not included in this WID.



In this contribution, we will discuss the signalling part for the logged MDT.
2
Discussion
According to the TR 37.816 [2], the procedures of LTE MDT are the baseline of NR MDT.
	5.7.3.2

MDT procedures

The procedures of LTE MDT are the baseline of NR MDT.

⁻
For immediate MDT: The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways

⁻
For logged MDT: the network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements in RRC_IDLE/INACTIVE. Upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements
· The release operation for logged measurement configuration in the INACTIVE UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance (due to logging duration expiry). 

· For Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE and continued in RRC IDLE. 

· The logged measurement stored in UE during RRC INACTIVE and IDLE are kept for a given common period before they are deleted as in LTE MDT. 

· MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability. 


In LTE, the network initiates the logged MDT measurement configuration to UE in RRC_CONNECTED by sending LoggedMeasurementConfiguration message. In our understanding, when UE receives the logged measurement configuration, it does not need to respond with a complete message to the network, so we think the logged MDT configuration in NR can follow LTE design.
Proposal 1: For NR logged MDT, the configuration is sent to UE in a separate RRC message and there is no RRC response message.
RAN2 has agreed the network sends the configuration to the UE in connected mode. Therefore the configuration is sent on the DCCH logical channel. According to the TS 38.331 v15.6.0, the DL unidirectional dedicated RRC message includes the DLInformationTransfer, RRCRelease messages. The DLInformationTransfer message is used for the downlink transfer of NAS dedicated information. Therefore we think it is not suitable. RAN2 has agreed that logged MDT configurations can come from SN node in DC scenario. And we know that the SN will not send the RRC release message to UE. Also we think it is better to align with the RRC message of LTE. Therefore we think we can introduce one LoggedMeasurementConfiguration message in NR to send the logged MDT configuration. 
Proposal 2: Introduce one LoggedMeasurementConfiguration message to configure the logged MDT.
In LTE, according to the TS 36.331 v15.6.0 (as shown in the Annex), the logged MDT configuration includes the traceReference, traceRecordingSessionRef, tce-id, absoluteTimeInfo, areaconfiguration, loggingDuration, loggingInterval, plmn-IdentityList, targetMBSFN-AreaList, bt-NameList, wlan-NameList.
In NR, RAN2 has agreed that management based and signaling based trace procedure in LTE can be reused in NG-RAN MDT and MDT supports the WLAN/Bluetooth measurement collection. Therefore the logged MDT configuration in NR also need include traceReference, traceRecordingSessionRef, tce-id, bt-NameList, wlan-NameList. In our understanding, the operator wants to configure the area scope of measurements and want to control the duration and interval of logging. Therefore the configuration need include the areaconfiguration, plmn-IdentityList, loggingDuration, loggingInterval. Also the operator wants to know when the logging happen, therefore the configuration need include the absolueTimeInfo. RAN2 has agreed the MBSFN measurement is not supported in R16.
Proposal 3: The logged MDT configuration information (e.g. LoggedMeasurementConfiguration-r10-IEs) except MBSFN measurement configuration in LTE is the baseline of NR.
In LTE, the UE sends the logMeasAvailable indication in the RRCConnectionSetupComplete/ RRCConnectionResumeComplete/RRCConnectionReestablishmentComplete/RRCCommectionReconfigurationComplete message to indicate that the UE has logged MDT available for the DL signal quantities measurement. Also the UE sends logMeasAvailableBT/ logMeasAvailableWLAN to indicate that the UE has logged MDT available for BT/WLAN measurement.
In NR, RAN2 has agreed that upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements. Therefore we need introduce the logMeasAvailable/ logMeasAvailableBT/ logMeasAvailableWLAN in the RRCSetupComplete/ RRCResumeComplete/RRCReestablishmentComplete/RRCReconfigurationComplete message.
Proposal 4: Introduce the available indicator(s) (e.g. logMeasAvailable/ logMeasAvailableBT/ logMeasAvailableWLAN) in the following RRC message:

· RRCSetupComplete

· RRCResumeComplete
· RRCReestablishmentComplete
· RRCReconfigurationComplete message
In LTE, eNB sends the logMeasReportReq indication in the ULInformationRequest message to request UE to report the logged MDT results and UE sends the results in the ULInformationResponse message. With every request, the network may receive a part of the total UE log. To indicate the reported data is a segment, the UE shall include data availability indicator in the ULInformationResponse message. In multiple RRC transmissions for segmented Logged MDT reporting, FIFO order is followed, i.e. the UE should provide oldest available measurement entries in earliest message. There is no requirement specified on the size of particular reporting parts. However, each reported part should be "self-decodable", i.e. interpretable even in case all the other parts are not available.
In NR, RAN2 has agreed the network can command the UE to send the measurements based on the available indicator(s) sent by UE. Therefore the request and reporting need the bidirectional messages. After checking the existing bidirectional messages in TS 38.331, we think the existing messages are not suitable. e.g. the RRCReconfiguration/ RRCReconfigurationComplete are used to configure the RRC but the request for the logged MDT reporting does not need the RRC configuration. Therefore it is better to introduce new bidirectional messages. Also there are more frequencies in NR and the UE will also log the beam results, these will increase the log size. Therefore we think NR also need to support the transport of logged MDT reports in multiple RRC messages.

Proposal 5: Introduce the ULInformationRequest/ULInformationResponse message in NR to request and report the logged MDT results.  Transport of Logged MDT reports in multiple RRC messages is supported. Each reported part should be "self-decodable".

Proposal 6: Introduce the logMeasReportReq indication in the ULInformationRequest message.
In LTE, the logging measurement results (as shown in the Annex) in ULInformationResponse include absoluteTimeStamp, traceReference, traceRecordingSessionRef, tce-Id, locationInfo, relativeTimeStamp, measResultsServCell, measResultNeighCells and others. In our understanding, most of these reporting informations except the MBSFN measurement results are needed in NR.
Proposal 7: The logging measurement results (e.g. the LogMeasReport-r10 except MBSFN measurement results) in LTE are the baseline of NR.
In NR, RAN2 also agreed to add some beam informations in the logged MDT report. The beam informations include the best beam index(SSB index) of the camped cell, the beam RSRP/RSRQ of the best beam of camped cell and  the ‘number of good beams’ associated to the cells within the range (which is configured by network for cell reselection) of the R value of the highest ranked cell. Also RAN2 agreed to collect some sensor information if available. The sensor information include the uncompensated barometric pressure measurement, UE speed and UE orientation.

Proposal 8: Introduce the following beam measurement information in the logged MDT measurement results:

· the best beam index(SSB index) of the camped cell
· the beam RSRP/RSRQ of the best beam of camped cell
· the ‘number of good beams’ associated to the cells within the range (which is configured by network for cell reselection) of the R value of the highest ranked cell
Proposal 9: Introduce the following sensor information if available in the logged MDT measurement results:

· the uncompensated barometric pressure measurement
· UE speed
· UE orientation
In NR, RAN2 has some agreements on the logged MDT in RRC_INACTIVE.
	5.7.3.2

MDT procedures

The procedures of LTE MDT are the baseline of NR MDT.

⁻
For immediate MDT: The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways

⁻
For logged MDT: the network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements in RRC_IDLE/INACTIVE. Upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements

· The release operation for logged measurement configuration in the INACTIVE UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance (due to logging duration expiry). 

· For Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE and continued in RRC IDLE. 

· The logged measurement stored in UE during RRC INACTIVE and IDLE are kept for a given common period before they are deleted as in LTE MDT. 

· MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability. 


We think there are still some issues to be clarified. 

The 1st issue is whether there are some differences in the logged MDT configuration for the logging in RRC_INACTIVE and RRC_IDLE.

In Table 1, based on LTE MDT, we analyse the logged MDT configuration parameters between idle and inactive. 

Table 1 logged MDT configuration
	Logged MDT configuration parameter in LTE
	Parameter meaning in LTE
	Need for the logged MDT in inactive?

	traceReference
	Trace Reference parameter. RAN configures it according to the information from OAM and CN.
	Yes. No difference between idle and inactive. 

	traceRecordingSessionRef
	Parameter Trace Recording Session Reference. RAN configures it according to the information from OAM and CN.
	Yes. No difference between idle and inactive.

	tce-Id
	Trace Collection Entity Id. RAN configures it according to the information from OAM and CN.
	Yes .No difference between idle and inactive.

	absoluteTimeInfo
	Indicates the absolute time in the current cell.
	Yes. No difference between idle and inactive.

	areaConfiguration
	Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the included cell identities or one of the included tracking area codes/ identities. RAN configure it according to the area configuration from OAM and CN. 
	Yes.

NR introduces the RNA. RNA is configured as list of cells or list of RAN areas. The RAN areas consists of a TAC and optionally a RAN area code which is broadcasted in the system information.

In our understanding, the OAM can configure the areaConfiguration using the TAC or cell list. It is not necessary to use the RNA to restrict the area.



	loggingDuration
	Defines a timer activated at the moment of configuration. It continues independent of state changes, RAT or RPLMN change. RAN configure it according to the information from OAM and CN.
	Yes. No difference between idle and inactive.

	loggingInterval
	Specifies the periodicity for storing MDT measurement results. It should be configured in seconds in multiples of the applied IDLE mode DRX, i.e. multiples of 1.28s which is either a factor or multiple of the IDLE mode DRX. The UE behaviour is unspecified when the UE is configured with a DRX cycle larger than the logging interval. RAN configure it according to the information from OAM and CN.
	Yes. The DRX cycle is determined by the shortest of the UE specific DRX value, if configured by RRC (DRX cycle in inactive) or upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by RRC or by upper layers, the default value is applied.  Therefore the DRX cycle of inactive is not shorter than the DRX cycle of idle. We think the logged interval of idle can be reused in inactive.

	plmn-IdentityList
	Indicates the PLMNs where measurement collection and log reporting is allowed. RAN configure it according to the area configuration from OAM and CN.
	Yes. No difference between idle and inactive.


From the above analysis, we think the configuration parameters in logged MDT configuration are common for RRC_INACTIVE and RRC_IDLE.

Proposal 10: The configuration parameters in the logged MDT configuration are common for RRC_INACTIVE and RRC_IDLE.
The agreements say that for Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE and continued in RRC IDLE. But whether the process of logging in RRC IDLE will continue in RRC INACTIVE and whether the same logged Measurement configuration message (e.g. LoggedMeasurementConfiguration) can trigger UE to perform the logging in both RRC_INACTIVE and RRC_IDLE.
In LTE, when the network provides a configuration, any previously configured logged measurement configuration will be entirely replaced by the new one. Moreover, logged measurements corresponding to the previous configuration will be cleared at the same time. RAN2 has confirmed that the logged MDT in RRC_INACTIVE UE use the same principles. Also RAN2 has confirmed that, for the logged MDT measurement collection for RRC_INACTIVE UEs, the actual process of logging takes place in RRC_INACTIVE and continues in RRC_IDLE. In our understanding, for the logged MDT measurement collection for RRC_IDLE UEs, the actual process of logging within the UE can take place in RRC_IDLE and continues in RRC_INACTIVE. Also we think UE can log the measurement in RRC IDLE and RRC_INACTIVE based on the same logged MDT configuration.
Proposal 11: The actual process of logging within the UE can take place in RRC_IDLE and continues in RRC_INACTIVE.
Proposal 12: The logged Measurement configuration message can trigger UE to perform the logging in both RRC_INACTIVE and RRC_IDLE.

In LTE, the measurement results of logged MDT includes the time informations (e.g. absoluteTimeStamp, relativeTimeStamp), trace informations (e.g. traceReference, traceRecordingSessionRef, tce-Id), location informations and the signal quantities measurement results of serving cell and neighbour cells. We think all the information can be reused in RRC_INACTIVE. One issue is that whether the UE need to differentiate logs between idle and inactive. In our understanding, the operators may have slightly different usages for logs in idle and inactive (e.g. the operator can decide the RNA configuration based on these informations). If the logs do not include the state indications, the node need to log the time of state transitions and the operators finds the state information according to the log in the node. It will increase the complexity of the RAN. Therefore we think UE can log the state indications.
Proposal 13: Add state indications (e.g. idle, inactive) in the logged measurements.

According to the above discussion, we think the logged MDT use the same configuration for the logging in RRC_IDLE and RRC_INACTIVE and only the contents of logs are different. Therefore the UE can use the same logs availability indication to indicate logs availability. 

Proposal 14: The logs availability indicator is one common indicator for logged MDT measurement in RRC_INACTIVE and RRC_IDLE.

3
Conclusions
In this paper, we have discussed the signalling part for the logged MDT, and it is proposed:
Proposal 1: For NR logged MDT, the configuration is sent to UE in a separate RRC message and there is no RRC response message.
Proposal 2: Introduce one LoggedMeasurementConfiguration message to configure the logged MDT.

Proposal 3: The logged MDT configuration information (e.g. LoggedMeasurementConfiguration-r10-IEs) except MBSFN measurement configuration in LTE is the baseline of NR.

Proposal 4: Introduce the available indicator(s) (e.g. logMeasAvailable/ logMeasAvailableBT/ logMeasAvailableWLAN) in the following RRC message:

· RRCSetupComplete

· RRCResumeComplete
· RRCReestablishmentComplete
· RRCReconfigurationComplete message
Proposal 5: Introduce the ULInformationRequest/ULInformationResponse message in NR to request and report the logged MDT results.  Transport of Logged MDT reports in multiple RRC messages is supported. Each reported part should be "self-decodable".

Proposal 6: Introduce the logMeasReportReq indication in the ULInformationRequest message.
Proposal 7: The logging measurement results (e.g. the LogMeasReport-r10 except MBSFN measurement results) in LTE are the baseline of NR.
Proposal 8: Introduce the following beam measurement information in the logged MDT measurement results:

· the best beam index(SSB index) of the camped cell
· the beam RSRP/RSRQ of the best beam of camped cell
· the ‘number of good beams’ associated to the cells within the range (which is configured by network for cell reselection) of the R value of the highest ranked cell
Proposal 9: Introduce the following sensor information if available in the logged MDT measurement results:

· the uncompensated barometric pressure measurement

· UE speed
· UE orientation
Proposal 10: The configuration parameters in the logged MDT configuration are common for RRC_INACTIVE and RRC_IDLE.
Proposal 11: The actual process of logging within the UE can take place in RRC_IDLE and continues in RRC_INACTIVE.
Proposal 12: The logged Measurement configuration message can trigger UE to perform the logging in both RRC_INACTIVE and RRC_IDLE.

Proposal 13: Add state indications (e.g. idle, inactive) in the logged measurements.
Proposal 14: The logs availability indicator is one common indicator for logged MDT measurement in RRC_INACTIVE and RRC_IDLE.
4
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Annex---ASN.1 of MDT configuration and reporting in LTE 
–
LoggedMeasurementConfiguration
The LoggedMeasurementConfiguration message is used by E-UTRAN to configure the UE to perform logging of measurement results while in RRC_IDLE or to perform logging of measurement results for MBSFN while in both RRC_IDLE and RRC_CONNECTED. It is used to transfer the logged measurement configuration for network performance optimisation, see TS 37.320 [60].

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E-UTRAN to UE

LoggedMeasurementConfiguration message
-- ASN1START
LoggedMeasurementConfiguration-r10 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




loggedMeasurementConfiguration-r10

LoggedMeasurementConfiguration-r10-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

LoggedMeasurementConfiguration-r10-IEs ::= SEQUENCE {




traceReference-r10



TraceReference-r10,


traceRecordingSessionRef-r10
OCTET STRING (SIZE (2)),


tce-Id-r10





OCTET STRING (SIZE (1)),


absoluteTimeInfo-r10


AbsoluteTimeInfo-r10,


areaConfiguration-r10


AreaConfiguration-r10

OPTIONAL,
-- Need OR


loggingDuration-r10



LoggingDuration-r10,


loggingInterval-r10



LoggingInterval-r10,


nonCriticalExtension


LoggedMeasurementConfiguration-v1080-IEs
OPTIONAL

}

LoggedMeasurementConfiguration-v1080-IEs ::= SEQUENCE {


lateNonCriticalExtension-r10
OCTET STRING





OPTIONAL,


nonCriticalExtension


LoggedMeasurementConfiguration-v1130-IEs
OPTIONAL

}

LoggedMeasurementConfiguration-v1130-IEs ::= SEQUENCE {


plmn-IdentityList-r11


PLMN-IdentityList3-r11

OPTIONAL,
-- Need OR


areaConfiguration-v1130


AreaConfiguration-v1130

OPTIONAL,
-- Need OR


nonCriticalExtension


LoggedMeasurementConfiguration-v1250-IEs
OPTIONAL

}

LoggedMeasurementConfiguration-v1250-IEs ::= SEQUENCE {


targetMBSFN-AreaList-r12
TargetMBSFN-AreaList-r12

OPTIONAL,
-- Need OP


nonCriticalExtension


LoggedMeasurementConfiguration-v1530-IEs




OPTIONAL

}

LoggedMeasurementConfiguration-v1530-IEs ::= SEQUENCE {


bt-NameList-r15




BT-NameList-r15




OPTIONAL, 
--Need OR


wlan-NameList-r15



WLAN-NameList-r15



OPTIONAL, 
--Need OR


nonCriticalExtension


SEQUENCE {}





OPTIONAL

}

TargetMBSFN-AreaList-r12 ::=


SEQUENCE (SIZE (0..maxMBSFN-Area)) OF TargetMBSFN-Area-r12

TargetMBSFN-Area-r12 ::=



SEQUENCE {


mbsfn-AreaId-r12




MBSFN-AreaId-r12

OPTIONAL,
-- Need OR


carrierFreq-r12





ARFCN-ValueEUTRA-r9,


...

}

-- ASN1STOP

	LoggedMeasurementConfiguration field descriptions

	absoluteTimeInfo

Indicates the absolute time in the current cell. 

	areaConfiguration

Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the included cell identities or one of the included tracking area codes/ identities.

	plmn-IdentityList

Indicates a set of PLMNs defining when the UE performs measurement logging as well as the associated status indication and information retrieval i.e. the UE performs these actions when the RPLMN is part of this set of PLMNs.

	targetMBSFN-AreaList
Used to indicate logging of MBSFN measurements and further restrict the area and frequencies for which the UE performs measurement logging for MBSFN. If both MBSFN area id and carrier frequency are present, a specific MBSFN area is indicated. If only carrier frequency is present, all MBSFN areas on that carrier frequency are indicated. If there is no entry in the list, any MBSFN area is indicated. 

	tce-Id

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

	traceRecordingSessionRef

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


–
UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the information requested by the E-UTRAN.

Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E-UTRAN

UEInformationResponse message
-- ASN1START
UEInformationResponse-r9
::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




ueInformationResponse-r9


UEInformationResponse-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEInformationResponse-r9-IEs ::=

SEQUENCE {


rach-Report-r9






SEQUENCE {



numberOfPreamblesSent-r9



NumberOfPreamblesSent-r11,



contentionDetected-r9




BOOLEAN


}















OPTIONAL,


rlf-Report-r9






RLF-Report-r9


OPTIONAL,


nonCriticalExtension




UEInformationResponse-v930-IEs


OPTIONAL

}

-- Late non critical extensions

UEInformationResponse-v9e0-IEs ::= SEQUENCE {


rlf-Report-v9e0





RLF-Report-v9e0




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- Regular non critical extensions

UEInformationResponse-v930-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING UEInformationResponse-v9e0-IEs)
OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1020-IEs

OPTIONAL

}

UEInformationResponse-v1020-IEs ::= SEQUENCE {


logMeasReport-r10




LogMeasReport-r10




OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1130-IEs

OPTIONAL

}

UEInformationResponse-v1130-IEs ::= SEQUENCE {


connEstFailReport-r11



ConnEstFailReport-r11



OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1250-IEs

OPTIONAL

}

UEInformationResponse-v1250-IEs ::= SEQUENCE {


mobilityHistoryReport-r12


MobilityHistoryReport-r12


OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1530-IEs

OPTIONAL

}

UEInformationResponse-v1530-IEs ::= SEQUENCE {


measResultListIdle-r15



MeasResultListIdle-r15


OPTIONAL,


flightPathInfoReport-r15


FlightPathInfoReport-r15

OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

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


]]

}
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

]]

}

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


]]

}
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].

	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.

	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 measurement results done during IDLE mode 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].

	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.

	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.
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