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1. Introduction
At the last RAN2 meeting, RAN2 made lots of agreements on NR MDT, and there were still some minor leftovers. This paper is to further discuss these leftovers.
2. Discussion
2.1
Inactive state for logged MDT
RAN2 made the following agreements at RAN2#105b meeting.
Agreements:

1: 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).
2: 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.

3: 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.
4: MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability.
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 parameters in logged MDT configuration are common for RRC_INACTIVE and RRC_IDLE.

Proposal 1: The parameters in the logged MDT are common for 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 for the configuration. 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. Therefore we think UE can log the measurement in RRC IDLE and RRC_INACTIVE based on the same logged MDT configuration.

Proposal 2: The logged Measurement configuration message can trigger UE to perform the logging in RRC_INACTIVE and RRC_IDLE.
Figure 1 shows the UE state transitions in NR. In LTE, logged measurement configuration and logs are maintained when the UE is in any state. We think NR can follow the same principle.
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Figure 1: UE state transitions in NR

Proposal 3: Logged measurement configuration and logs are maintained when the UE is in any state (i.e. RRC_IDLE, RRC_INACTIVE, and RRC_CONNECTED).
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. 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 4: 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 5: The logs availability indicator is one common indicator for logged MDT measurement in RRC_INACTIVE and RRC_IDLE.

2.2
Configuration parameter and reporting results

In LTE, the configuration of logged MDT includes the parameters listed in Table 1. In our understanding, these parameters are also needed in NR.

In LTE, the logging measurement results includes many informations. These informations are introduced in different versions. These informations mainly include the location informations and the signal quantities measurement results of serving cell and neighbour cells. In the RAN2#105 meeting, RAN2 sends the reply LS to SA2 on RAN related parameters collected from UE. RAN2 think SA2’s requirement can be also met if NR is to re-use R15 LTE out-of-coverage measurements. In our understanding, most of these informations in LTE logged MDT also need to be reported in NR.

Note: RAN2 has agreed that the MBSFN measurement is not supported in R15. The configuration and reporting of WLAN/Bluetooth measurement has been captured in TR 37.816.
Proposal 6: The measurement configuration parameters and reporting information of LTE MDT(until R15) are taken as baseline of NR.
In LTE, transport of Logged MDT reports in multiple RRC messages is supported. 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 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 our understanding, in NR, there are more frequencies in the network. The UE will also log the beam results and the log size is large. Therefore we think the UE will send the logged MDT reports in multiple RRC messages.
Proposal 7: Transport of Logged MDT reports in multiple RRC messages is supported. Each reported part should be "self-decodable".
2.3
UE consent

At RAN2#105, it was agreed that:

3
For Signaling-based MDT in NR, the user consent is required as in LTE.

According to 4.6.2 in the TS 32.422, the user consent is also required for area based MDT (or management based MDT). 4.6.2
Area based MDT

In case of area based MDT getting user consent is required before activating the MDT functionality because of privacy and legal obligations. The same user consent information can be used for area based MDT and for signalling based MDT (i.e. there is no need to differentiate the user consent per MDT type).
Collecting the user consent shall be done via customer care process. The user consent information availability shall be considered as part of the subscription data and as such this shall be provisioned to the HSS database. 
The following figure shows an example scenario summarizing the functionality.
For NR MDT, we proposed to follow LTE design that the user consent is required in management based MDT in NR.

Proposal 8: For management based MDT, the user consent is required as in LTE.

2.4
UE location and orientation

In RAN2 #105, RAN2 has agreed to add the UE orientation in the NR MDT measurement results. The details are FFS.
In logged MDT, UE performs the logging at regular time intervals. In immediate MDT, UE reports the measurement results when the reporting is triggered (e.g. event based and periodic reporting). As discussed in the last meeting, UE can get its orientation from sensors (e.g. a compass and gyroscope). As we known, these sensors and the communication model are independent. Also the UE orientation and the signal quantities variety quickly. Therefore RAN2 need to discuss the validity time of UE orientation and how to tag the UE orientation. 

In LTE, we discussed the validity time and how to tag the location information. According to the TS 37.320, In logged MDT, UE tags available detailed location information only once with upcoming measurement sample, and then the detailed location information is discarded, i.e. the validity of detailed location information is implicitly assumed to be one logging interval.
In immediate MDT, for both event based and periodic reporting, the detailed location information is included if the report is transmitted within the validity time after the detailed location information was obtained. The validity evaluation of detailed location information is left to UE implementation. In immediate MDT, the eNB can request the UE to attempt to make GNSS location information available, i.e. the IE obtainLocation is used to request the UE to attempt to have detailed location information available using GNSS. It is desired that the UE provides fresh location information with each immediate MDT measurement report. The details how this is achieved is up to UE implementation. The UE is requested to attempt to have valid detailed location information available whenever sending a measurement report for which it is configured to include available detailed location information. The UE may not succeed because the user can manually disable the GPS functionality or the user is not able to get any GSP signal due to no/poor satellite coverage.
In our understanding, the UE orientation and location information are sensor-based data. Therefore, we have the following proposals:
Proposal 9: The principles of the validity time of UE location information and how to tag the UE location information in LTE MDT are the baseline for the UE location and orientation information reporting in NR MDT.
In our understanding, some UEs may or may not have the sensors to get the orientation, or UEs may not willing to collect and report the orientation to the network, so we prefer to have an optional UE capability for such reporting.

Proposal 10: It is proposed RAN2 to make the reporting of the orientation information as an optional feature for the UE.
2.5
MR-DC
In NR, MR-DC includes MR-DC with EPC (i.e. EN-DC), MR-DC with 5GC (i.e. NGEN-DC, NE-DC, NR-DC). In MR-DC, the network may have two SDAP/PDCP entities for one UE (as shown in Figure 2 for MR-DC with 5GC). The services of the same mapped 5QI/QCI may be split to two nodes (i.e. MN terminated bearer and SN terminated bearer). In our understanding, there are some measurements in the QoS verification use cases (e.g. Data Volume, Date Loss) that are collected per UE. In order to get the exact measurement results, we think network may need to combine the measurement results of these two nodes. Also the operators want to know the performance of all the services of the same UE, the MN can combine all the measurement results of these two nodes and then sends the combined results to the TCE. 
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Figure 2: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with 5GC (NGEN-DC, NE-DC and NR-DC).

In LTE, the network configures the logged MDT measurement via RRC messages. The UE logs the measurement results of serving cell and the available measurement results of inter-RAT neighbouring cells when UE camps on the LTE cells. In LTE, the coverage use cases include the coverage mapping of Scell in CA scenario. Scell may be deployed in area where high traffic occurs. The location where a Scell is available to be added may show whether the deployment of Scell is according to the needs of capacity increase. In R15, UE cannot camp on the NR cell in NSA, but the operators may want to know the coverage of NR. The reason is that the deployment of SN cell is related to capacity expansion and network planning. Therefore RAN2 may need to consider how to collect the coverage of NR via the logged MDT in NSA. 

In LTE, the network also can get the coverage of LTE cells via the immediate MDT. The immediate MDT uses the existing RRC measurement procedures. In NSA, both the MN and SN can configure the measurement. Therefore we think operators also can get the coverage of NR via the immediate MDT in NSA.

In addition, the operators may want to know the coverage of NR and LTE in the same place in order to get the mapping of MR-DC, i.e. where the UE can use the MR-DC (as shown in Figure 3) and to analyse the performance of MR-DC and access the user experience in the different position. Therefore it is better for the UE to report the signal strength of MN cells and SN cells via the immediate MDT in the same place so that network can get the mapping of MR-DC.   
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Figure 3: coverage mapping of MR-DC
Propsoal 11: It is proposed RAN2 to:

· Agree on the QoS verification of UE in MR-DC.  
· Agree on collecting the coverage of NR in NSA via the logged MDT and the immediate MDT and collecting the coverage mapping of MR-DC via the immediate MDT
· Agree the coordination procedure between MN and SN: the MN informs the SN of the correlative MDT measurement configuration and the SN sends the collected measurement results to the MN.
3
Conclusions
In this contribution, we further discuss the leftovers for NR MDT. It is proposed:

Proposal 1: The parameters in the logged MDT are common for RRC_INACTIVE and RRC_IDLE.
Proposal 2: The logged Measurement configuration message can trigger UE to perform the logging in RRC_INACTIVE and RRC_IDLE.
Proposal 3: Logged measurement configuration and logs are maintained when the UE is in any state (i.e. RRC_IDLE, RRC_INACTIVE, and RRC_CONNECTED).
Proposal 4: Add state indications (e.g. idle, inactive) in the logged measurements.

Proposal 5: The logs availability indicator is one common indicator for logged MDT measurement in RRC_INACTIVE and RRC_IDLE.

Proposal 6: The measurement configuration parameters and reporting information of LTE MDT(until R15) are taken as baseline of NR.

Proposal 7: Transport of Logged MDT reports in multiple RRC messages is supported. Each reported part should be "self-decodable".

Proposal 8: For management based MDT, the user consent is required as in LTE.

Proposal 9: The principles of the validity time of UE location information and how to tag the UE location information in LTE MDT are the baseline for the UE location and orientation information reporting in NR MDT.
Proposal 10: It is proposed RAN2 to make the reporting of the orientation information as an optional feature for the UE.

Propsoal 11: It is proposed RAN2 to:

· Agree on the QoS verification of UE in MR-DC.  
· Agree on collecting the coverage of NR in NSA via the logged MDT and the immediate MDT and collecting the coverage mapping of MR-DC via the immediate MDT
· Agree the coordination procedure between MN and SN: the MN informs the SN of the correlative MDT measurement configuration and the SN sends the collected measurement results to the MN.
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Annex

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

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


]]

}

In LTE, for RLF report and accessibility measurements, UE reports the following informations to network.
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


]]

}
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


]]

}
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