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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN2 receives a RAN3 LS [1] on the enhancement of Report Amount for M4, M5, M6, M7 measurements, and an LS [2] about the misalignment between RAN2 and RAN3 specification regarding MDT configuration. In this contribution, we would like to discuss these LSs and provide our suggestions.
2. Discussion
2.1. on Report Amount for M4, M5, M6, M7 measurements
RAN3 has discussed that the Report Amount IE is not available for other MDT measurements such as M4, M5, M6, M7. This leads to the problem of not being able to limit the number of measurement reports reported by the entity configured with the measurement. The latter is due to the lack of a mechanism to stop reports for a specific immediate MDT measurement. While whether the introduction of Report Amount is beneficial to M4~M7 measurements requires SA5 feedback, RAN3 would like to ask RAN2 the following questions:
a) If the understanding is correct: the reportAmount is a mandatory field in RRC, so it needs to be set also for the ul-DelayValueConfig-r16 (namely D1).
	PeriodicalReportConfig ::=                  SEQUENCE {
rsType                                      NR-RS-Type,
reportInterval                              ReportInterval,
reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
reportQuantityCell                          MeasReportQuantity,
maxReportCells                              INTEGER (1..maxCellReport),
reportQuantityRS-Indexes                    MeasReportQuantity                                             OPTIONAL,   -- Need R
maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
includeBeamMeasurements                     BOOLEAN,
useWhiteCellList                            BOOLEAN,
…,
[[
measRSSI-ReportConfig-r16                   MeasRSSI-ReportConfig-r16                                      OPTIONAL,   -- Need R
includeCommonLocationInfo-r16               ENUMERATED {true}                                              OPTIONAL,   -- Need R
includeBT-Meas-r16                          SetupRelease {BT-NameList-r16}                                 OPTIONAL,   -- Need M
includeWLAN-Meas-r16                        SetupRelease {WLAN-NameList-r16}                               OPTIONAL,   -- Need M
includeSensor-Meas-r16                      SetupRelease {Sensor-NameList-r16}                             OPTIONAL,   -- Need M
ul-DelayValueConfig-r16                     SetupRelease { UL-DelayValueConfig-r16 }                       OPTIONAL,   -- Need M
reportAddNeighMeas-r16                      ENUMERATED {setup}                                             OPTIONAL    -- Need R
]]
}


b) whether it incurs in any drawbacks (given the absence of the Report Amount for M6 in RAN3 specifications)

For question a), our understanding is that the measurement of D1 can be optionally configured to UE, but the field reportAmount is mandatory present in periodical reporting procedure. According to the procedural text below, if D1 is configured and the number of Measurement Reports sent to network is less than reportAmount, UE would continue perform D1 measurements. Until the number of reports sent exceeds the upper bound, the corresponding measurement identity will be removed (disabled).
	[bookmark: _Toc60776901][bookmark: _Toc68014841]TS 38.331 5.5.5.1	General


Figure 5.5.5.1-1: Measurement reporting
The purpose of this procedure is to transfer measurement results from the UE to the network. The UE shall initiate this procedure only after successful AS security activation.
For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:
1>	set the measId to the measurement identity that triggered the measurement reporting;
*<text omitted>*
1>	if avareage uplink PDCP delay values are available:
2>	set the ul-PDCP-DelayValueResultList to include the corresponding average uplink PDCP delay values;
*<text omitted>*
1>	increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;
1>	stop the periodical reporting timer, if running;
1>	if the numberOfReportsSent as defined within the VarMeasReportList for this measId is less than the reportAmount as defined within the corresponding reportConfig for this measId:
2>	start the periodical reporting timer with the value of reportInterval as defined within the corresponding reportConfig for this measId;
1>	else:
2>	if the reportType is set to periodical or cli-Periodical:
3>	remove the entry within the VarMeasReportList for this measId;
3>	remove this measId from the measIdList within VarMeasConfig;



The value of reportAmount also restrics the amount of D1 samples that UE reports to network, since D1 is merely part of the measurements included in the periodical measurement report. More specifically, the understanding should be ‘the reportAmount is a mandatory field in RRC, so it also applies to the reporting of ul-DelayValueConfig-r16 (namely D1)’.
Observation 1 [bookmark: _Ref78575201]If D1 is configured and the number of Measurement Reports sent to network is less than reportAmount, UE would continue perform D1 measurements. Until the number of reports sent exceeds the upper bound, the corresponding measurement identity will be removed (disabled).
Observation 2 [bookmark: _Ref78575204]The reportAmount is a mandatory field in RRC, so it also applies to the reporting of ul-DelayValueConfig-r16 (namely D1).
[bookmark: _Ref78575236]RAN2 to confirm the understanding that the reportAmount is a mandatory field in RRC, so the restriction on the number of reports also applies to the reporting of ul-DelayValueConfig-r16 (namely D1). 
For question b), even though there is no means for AMF to set restriction on the reporting of M6 (given the absence of the Report Amount for M6), still RAN node is able to pose such a restriction on the UE side via the IE (reportAmount). By means of this, the radio resource efficiency and battery consumption can still be optimized. On the other hand, if Report Amount is introduced for M6 measurements, RAN node should be able to align the value that it received from AMF and the value it configures to UE.
Observation 3 [bookmark: _Ref71383349]Even though there is no means for AMF to set restriction on the reporting of M6 (given the absence of the Report Amount for M6), still RAN node is able to pose such a restriction on the UE side via the IE (reportAmount) to avoid unnecessary resource waste and UE battery consumption.
[bookmark: _Ref71383364][bookmark: _Ref47431626]RAN2 to reply that there is no drawbacks incurs even though Report Amount is absent for M6. 
2.2. On Area scope configuration and Frequency band info in MDT configuration
· Area Scope of Neighbour Cells for logged MDT
Currently the neighbouring frequency and cells for which UE is requested to perform measurement logging (i.e., interFreqTargetList-r16) is encoded inside the optional IE areaConfiguration-r16. This implies that there is no other means to restrict the measurements logging of inter-frequency cells in case the restriction on intra-frequency cell is disabled. But according to TS 38.413, the Area Scope of Neighbour Cells was introduced for signalling based logged MDT in Rel-16 as an IE that does not depend on the presence of the Area Scope of MDT, therefore a misalignment occurs between the specifications of RAN2 and RAN3.
Observation 4 [bookmark: _Ref78492982]There is no other means to restrict the measurements logging of inter-frequency cells in case the restriction on intra-frequency cell is disabled.
Observation 5 [bookmark: _Ref78575224]A misalignment on the configuration of intra/inter frequency cells occurs between the specifications of RAN2 and RAN3.
[bookmark: _Ref78494072]One potential backward-compatible solution to solve this erroneous implementation is to extend the LoggedMeasurementConfiguration-r16-IEs to include interFreqTargetList-r16 again out side of areaConfiguration-r16, one example is given below (no procedural text modification needed):
	LoggedMeasurementConfiguration-r16-IEs ::=  SEQUENCE {
    traceReference-r16                          TraceReference-r16,
    traceRecordingSessionRef-r16                OCTET STRING (SIZE (2)),
    tce-Id-r16                                  OCTET STRING (SIZE (1)),
    absoluteTimeInfo-r16                        AbsoluteTimeInfo-r16,
    areaConfiguration-r16                       AreaConfiguration-r16                    OPTIONAL,  --Need R
    plmn-IdentityList-r16                       PLMN-IdentityList2-r16                   OPTIONAL,  --Need R
    bt-NameList-r16                             SetupRelease {BT-NameList-r16}           OPTIONAL,  --Need M
    wlan-NameList-r16                           SetupRelease {WLAN-NameList-r16}         OPTIONAL,  --Need M
    sensor-NameList-r16                         SetupRelease {Sensor-NameList-r16}       OPTIONAL,  --Need M
    loggingDuration-r16                         LoggingDuration-r16,
    reportType                                  CHOICE {
        periodical                                  LoggedPeriodicalReportConfig-r16,
        eventTriggered                              LoggedEventTriggerConfig-r16,
        ...
    },
    lateNonCriticalExtension                    OCTET STRING                             OPTIONAL,
    nonCriticalExtension                        LoggedMeasurementConfiguration-v17xy-IEsSEQUENCE {}                              OPTIONAL
}
LoggedMeasurementConfiguration-v17xy-IEs ::= SEQUENCE {
    interFreqTargetList-r17          SEQUENCE(SIZE (1..maxFreq)) OF InterFreqTargetInfo-r16              OPTIONAL  -- Need R,
    nonCriticalExtension             SEQUENCE {}                OPTIONAL
}



[bookmark: _Ref78528109][bookmark: _Ref78575252]To solve the erroneous implementation, LoggedMeasurementConfiguration-r16-IEs is extended to include interFreqTargetList-r16 again out side of areaConfiguration-r16.
· Frequency band info
In TS 38.413, the NR Frequency Info in Area Scope of Neighbour Cells supports NR Frequency Band List configuration. While in TS 38.331, there isn’t any NR Frequency Band configuration in the InterFreqTargetInfo configured to the UE.
	[bookmark: _Hlk44339755][bookmark: _Toc64446437][bookmark: _Toc51746173][bookmark: _Toc45897969][bookmark: _Toc45798580][bookmark: _Toc45720702][bookmark: _Toc45658882][bookmark: _Toc45652450][bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK80]9.3.1.182	Area Scope of Neighbour Cells
This IE defines the area scope of neighbour cells for logged MDT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Area Scope of Neighbour Cells Item
	M
	1..<maxnoofFreqforMDT>
	
	

	[bookmark: OLE_LINK72][bookmark: OLE_LINK73]>NR Frequency Info
	M
	
	[bookmark: OLE_LINK53][bookmark: OLE_LINK54]9.3.1.181
	

	>PCI List for MDT
	
	0.. <maxnoofNeighPCIforMDT>
	
	

	>>NR PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID


[bookmark: _Hlk44339742][bookmark: _Toc45652449][bookmark: _Toc45658881][bookmark: _Toc45720701][bookmark: _Toc45798579][bookmark: _Toc45897968][bookmark: _Toc51746172][bookmark: _Toc64446436][bookmark: OLE_LINK87][bookmark: OLE_LINK88]9.3.1.181	NR Frequency Info
This defines the carrier frequency and bands used in a cell for a given direction (UL or DL) in FDD or for both UL and DL directions in TDD.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR ARFCN
	M
	
	INTEGER (0.. maxNRARFCN)
	RF Reference Frequency as defined in TS 38.104 [39], section 5.4.2.1. The frequency provided in this IE identifies the absolute frequency position of the reference resource block (Common RB 0) of the carrier. Its lowest subcarrier is also known as Point A.

	NR Frequency Band List
	
	1
	
	

	>NR Frequency Band Item
	
	1..<maxnoofNRCellBands>
	
	

	>>NR Frequency Band
	M
	
	INTEGER (1.. 1024, ...)
	Primary NR Operating Band as defined in TS 38.104 [39], section 5.4.2.3.
The value 1 corresponds to n1, value 2 corresponds to NR operating band n2, etc.



–	AreaConfiguration
The AreaConfiguration indicates area for which UE is requested to perform measurement logging. If not configured, measurement logging is not restricted to specific cells or tracking areas but applies as long as the RPLMN is contained in plmn-IdentityList stored in VarLogMeasReport.
AreaConfiguration information element
-- ASN1START
-- TAG-AREACONFIGURATION-START

AreaConfiguration-r16 ::=        SEQUENCE {
    areaConfig-r16                   AreaConfig-r16,
    interFreqTargetList-r16          SEQUENCE(SIZE (1..maxFreq)) OF InterFreqTargetInfo-r16              OPTIONAL  -- Need R
}

AreaConfig-r16 ::=     CHOICE {
    cellGlobalIdList-r16             CellGlobalIdList-r16,
    trackingAreaCodeList-r16         TrackingAreaCodeList-r16,
    trackingAreaIdentityList-r16     TrackingAreaIdentityList-r16
}

InterFreqTargetInfo-r16    ::=   SEQUENCE {
    dl-CarrierFreq	                ARFCN-ValueNR,
    cellList                         SEQUENCE (SIZE (1..32)) OF  PhysCellId  OPTIONAL
}

CellGlobalIdList-r16 ::=         SEQUENCE (SIZE (1..32)) OF CGI-Info-Logging-r16

TrackingAreaCodeList-r16 ::=     SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

TrackingAreaIdentityList-r16 ::= SEQUENCE (SIZE (1..8)) OF TrackingAreaIdentity-r16

TrackingAreaIdentity-r16 ::=     SEQUENCE {
    plmn-Identity-r16                PLMN-Identity,
    trackingAreaCode-r16             TrackingAreaCode
}

-- TAG-AREACONFIGURATION-STOP
-- ASN1STOP


In our understanding, the carrier frequency (ARFCN value) is enough for UE to perform RRM, NR frequency band number does not play an indispensable role in the whole process. 
[bookmark: _Ref78575259]From the UE perspective, NR Frequency Band is not necessarily required. 

3. Conclusion
In this paper, the following observations and proposal are given:
Observation 1	If D1 is configured and the number of Measurement Reports sent to network is less than reportAmount, UE would continue perform D1 measurements. Until the number of reports sent exceeds the upper bound, the corresponding measurement identity will be removed (disabled).
Observation 2	The reportAmount is a mandatory field in RRC, so it also applies to the reporting of ul-DelayValueConfig-r16 (namely D1).
Observation 3	Even though there is no means for AMF to set restriction on the reporting of M6 (given the absence of the Report Amount for M6), still RAN node is able to pose such a restriction on the UE side via the IE (reportAmount) to avoid unnecessary resource waste and UE battery consumption.
Observation 4	There is no other means to restrict the measurements logging of inter-frequency cells in case the restriction on intra-frequency cell is disabled.
Observation 5	A misalignment on the configuration of intra/inter frequency cells occurs between the specifications of RAN2 and RAN3.
Proposal 1	RAN2 to confirm the understanding that the reportAmount is a mandatory field in RRC, so the restriction on the number of reports also applies to the reporting of ul-DelayValueConfig-r16 (namely D1).
Proposal 2	RAN2 to reply that there is no drawbacks incurs even though Report Amount is absent for M6.
Proposal 3	To solve the erroneous implementation, LoggedMeasurementConfiguration-r16-IEs is extended to include interFreqTargetList-r16 again out side of areaConfiguration-r16.
Proposal 4	From the UE perspective, NR Frequency Band is not necessarily required.
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