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1. Introduction

In RAN2 #117-e meeting, the following agreements have been achieved for the relevance between early measurement and logged MDT.
Agreements:

1
If the earlyMeasIndication-r17 is not included, the UE is not allowed to log EM in logged MDT report (following legacy logged MDT behaviours).

2
If the earlyMeasIndication-r17 is included, for the following frequencies:

-          If interFreqTargetInfo is included, for frequencies included in both interFreqTargetInfo and EMR config

-          If interFreqTargetInfo is not included, for frequencies included in EMR config

-          For inter-RAT related frequencies included in EMR config

 How UE logs the measurements on EMR frequencies is left to the UE implementation.

3
For logging the measurements on EMR frequencies in logged MDT report, the qualityThreshold in measIdleConfig should not be applied.

Currently in the RAN3 specification, there is still no indication for OAM to inform gNB about whether the logged MDT should collect EMRs or not.

In this contribution, we propose to introduce the EMRs collection control in RAN3 specs.
2. Discussion
After the RAN2 #117-e meeting, in Rel-17 38.331, the following early measurement indication is introduced into logged MDT configuration:
	earlyMeasIndication
If included, the field indicates the UE is allowed to log measurements on early measurement related frequencies in logged measurements.


RAN2 proposed and agreed to use an indicator earlyMeasIndication-r17 in logged MDT configuration, to indicate that the UE is allowed to log measurements on early measurement related frequencies in logged MDT.
Although the early measurement related frequencies to be measured are determined by gNB implementation, it’s better to enable OAM to control whether and when to collect EMRs in logged MDT. This may help operators to evaluate the coverage where CA or DC is performed in the network.

Proposal 1: RAN3 to add an indicator in MDT configuration for collection of EMRs in logged MDT.

3 Conclusion

In this paper, we further discuss the remaining issues for lack of indication about the relevance between EMR and logged MDT. The detail corrections can be found in our CRs.
Proposal 1: RAN3 to add an indicator in MDT configuration for collection of EMRs in logged MDT.
The CRs to NGAP and XnAP are provided in the annex.
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/**********************************Start of changes ******************************************/
9.3.1.169


MDT Configuration-NR

This IE defines the MDT configuration parameters of NR.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MDT Activation
	M
	
	ENUMERATED (Immediate MDT only, Logged MDT only, Immediate MDT and Trace, …)
	

	CHOICE Area Scope of MDT
	M
	
	
	

	>Cell based
	
	
	
	

	>>Cell ID List for MDT
	
	1..<maxnoofCellIDforMDT>
	
	

	>>>NR CGI
	M
	
	9.3.1.7
	

	>TA based
	
	
	
	

	>>TA List for MDT
	
	1..<maxnoofTAforMDT>
	
	

	>>>TAC
	M
	
	9.3.3.10
	The TAI is derived using the current serving PLMN.

	>PLMN wide
	
	
	NULL
	

	>TAI based
	
	
	
	

	>>TAI List for MDT
	
	1..<maxnoofTAforMDT>
	
	

	>>>TAI
	M
	
	
	

	CHOICE MDT Mode
	M
	
	
	

	>Immediate MDT
	
	
	
	

	>>Measurements to Activate 
	M
	
	BITSTRING

(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [41]. 

First Bit = M1,
Second Bit= M2,

Third Bit = M4,

Fourth Bit = M5,

Fifth Bit = M6,

Sixth Bit = M7,

Seventh Bit = logging of M1 from event triggered measurement reports according to existing RRM configuration, 

other bits reserved for future use.

Value “1” indicates “activate” and value “0” indicates “do not activate”.

	>>M1 Configuration
	C-ifM1
	
	9.3.1.171
	

	>>M4 Configuration
	C-ifM4
	
	9.3.1.172
	

	>>M5 Configuration
	C-ifM5
	
	9.3.1.173
	

	>>M6 Configuration
	C-ifM6
	
	9.3.1.174
	

	>>M7 Configuration
	C-ifM7
	
	9.3.1.175
	

	>>Bluetooth Measurement Configuration
	O
	
	9.3.1.177
	

	>>WLAN Measurement Configuration
	O
	
	9.3.1.178
	

	>>MDT Location Information
	O
	
	9.3.1.176
	

	>>Sensor Measurement Configuration
	O
	
	9.3.1.179
	

	>Logged MDT
	
	
	
	

	>>Logging interval
	M
	
	 ENUMERATED (320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms, 20480ms, 30720ms, 40960ms, 61440ms, infinity, …)
	This IE is defined in TS 38.331 [18]. 

	>>Logging duration
	M
	
	 ENUMERATED (10, 20, 40, 60, 90,120, …)
	This IE is defined in TS 38.331 [18]. Unit: [minute].

	>>CHOICE Report Type
	M
	
	
	

	>>>Periodical
	
	
	NULL
	

	>>>Event Triggered
	
	
	
	

	>>>>Event Trigger Logged MDT Configuration
	M
	
	9.3.1.180
	

	>>Bluetooth Measurement Configuration
	O
	
	9.3.1.177
	

	>>WLAN Measurement Configuration
	O
	
	9.3.1.178
	

	>>Sensor Measurement Configuration
	O
	
	9.3.1.179
	

	>>Area Scope of Neighbour Cells
	O
	
	9.3.1.182
	

	>>Early Measurement
	O
	
	ENUMERATED

(true, ...)
	This IE indicates whether the UE is allowed to log measruements on early measurement related frequencies in logged MDT as specificed in TS 38.331 [18].

	Signalling Based MDT PLMN List
	O
	
	MDT PLMN List

9.3.1.168
	


	Range bound
	Explanation

	maxnoofCellIDforMDT
	Maximum no. of Cell ID subject for MDT scope. Value is 32.

	maxnoofTAforMDT
	Maximum no. of TA subject for MDT scope. Value is 8.


	Condition
	Explanation

	C-ifM1
	This IE shall be present if the Measurements to Activate IE has the first bit set to “1”.

	C-ifM4
	This IE shall be present if the Measurements to Activate IE has the third bit set to “1”.

	C-ifM5
	This IE shall be present if the Measurements to Activate IE has the fourth bit set to “1”.

	C-ifM6
	This IE shall be present if the Measurements to Activate IE has the fitth bit set to “1”.

	C-ifM7
	This IE shall be present if the Measurements to Activate IE has the sixth bit set to “1”.


/**********************************Next of change ******************************************/
9.4.5
Information Element Definitions
-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

NGAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

-------Text no need to change omitted-------

id-UERadioCapabilityForPagingOfNB-IoT,


id-UL-NGU-UP-TNLInformation,


id-UL-NGU-UP-TNLModifyList,


id-ULForwarding,


id-ULForwardingUP-TNLInformation,


id-UsedRSNInformation,

id-UserLocationInformationTNGF,


id-UserLocationInformationTWIF,


id-UserLocationInformationW-AGF,

id-earlyMeasurement,

maxnoofAllowedAreas,

maxnoofAllowedCAGsperPLMN,

maxnoofAllowedS-NSSAIs,


maxnoofBluetoothName,

-------Text no need to change omitted-------
LoggedMDTNr ::= SEQUENCE {

loggingInterval





LoggingInterval,


loggingDuration





LoggingDuration,


loggedMDTTrigger




LoggedMDTTrigger,

bluetoothMeasurementConfiguration
BluetoothMeasurementConfiguration
OPTIONAL,


wLANMeasurementConfiguration

WLANMeasurementConfiguration

OPTIONAL,


sensorMeasurementConfiguration

SensorMeasurementConfiguration

OPTIONAL,


areaScopeOfNeighCellsList


AreaScopeOfNeighCellsList


OPTIONAL,

iE-Extensions

ProtocolExtensionContainer { {LoggedMDTNr-ExtIEs} } OPTIONAL,


...

}

LoggedMDTNr-ExtIEs
NGAP-PROTOCOL-EXTENSION ::= {


{ ID id-earlyMeasurement

CRITICALITY ignore
EXTENSION EarlyMeasurement

PRESENCE optional
}

...

}

LoggingInterval ::= ENUMERATED { 


ms320, ms640, ms1280, ms2560, ms5120, ms10240, ms20480, ms30720, ms40960, ms61440,


infinity,


...

}

LoggingDuration ::= ENUMERATED {m10, m20, m40, m60, m90, m120, ...}

EarlyMeasurement::= ENUMERATED {true, ...}

-------Text no need to change omitted-------

id-NGAPIESupportInformationRequestList




ProtocolIE-ID ::= 355

id-NGAPIESupportInformationResponseList




ProtocolIE-ID ::= 356

id-MBS-SessionFSAIDList








ProtocolIE-ID ::= 357


id-MBSSessionReleaseResponseTransfer




ProtocolIE-ID ::= 358


id-ManagementBasedMDTPLMNModificationList



ProtocolIE-ID ::= 359


id-earlyMeasurement









ProtocolIE-ID ::= xxx

END

-- ASN1STOP

/**********************************End of changes ******************************************/
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/**********************************Start of changes ******************************************/
9.2.3.126

MDT Configuration-NR

The IE defines the MDT configuration parameters of NR.

	E/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MDT Activation
	M
	
	ENUMERATED

(Immediate MDT only, Logged MDT only, Immediate MDT and Trace,…)
	

	CHOICE Area Scope of MDT-NR
	O
	
	
	

	>Cell based
	
	
	
	

	>>Cell ID List for MDT-NR
	
	1 .. <maxnoofCellIDforMDT>
	
	

	>>>NR CGI
	M
	
	9.2.2.7
	

	>TA based
	
	
	
	

	>>TA List for MDT
	
	1 .. <maxnoofTAforMDT>
	
	

	>>>TAC
	M
	
	OCTET STRING (SIZE (3))
	The TAI is derived using the current serving PLMN.

	>TAI based
	
	
	
	

	>>TAI List for MDT
	
	1 .. <maxnoofTAforMDT>
	
	

	>>>TAI
	M
	
	9.2.3.20
	

	CHOICE MDT Mode
	M
	
	
	

	>Immediate MDT-NR
	
	
	
	

	>>Measurements to Activate
	M
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [43]. 

First Bit = M1,
Second Bit= M2,

Fourth Bit = M4,

Fifth Bit = M5,

Sixth Bit = logging of M1 from event triggered measurement reports according to existing RRM configuration,

Seventh Bit = M6,

Eighth Bit = M7.

Value "1" indicates "activate" and value "0" indicates "do not activate".

This version of the specification does not use bits 3.

	>>M1 Configuration
	C-ifM1
	
	9.2.3.128
	

	>>M4 Configuration
	C-ifM4
	
	9.2.3.129
	

	>>M5 Configuration
	C-ifM5
	
	9.2.3.130
	

	>>MDT Location Information
	O
	
	BITSTRING(SIZE(8))
	Each position in the bitmap represents requested location information as defined in TS 37.320 [43].

First Bit = GNSS

Other bits are reserved for future use and are ignored if received.

Value "1" indicates "activate" and value "0" indicates "do not activate".

The eNB shall ignore the first bit unless the Measurements to Activate IE has the first bit or the sixth bit set to "1".

	>>M6 Configuration
	C-ifM6
	
	9.2.3.131
	

	>>M7 Configuration
	C-ifM7
	
	9.2.3.132
	

	>>Bluetooth Measurement Configuration
	O
	
	9.2.3.11
	

	>>WLAN Measurement Configuration
	O
	
	9.2.3.12
	

	>>Sensor Measurement Configuration
	O
	
	9.2.3.136
	

	>Logged MDT-NR
	
	
	
	

	>>Logging interval
	M
	
	ENUMERATED (ms320, ms640, ms1280, ms2560, ms5120, ms10240, ms20480, ms30720, ms40960 and ms61440, infinity)
	This IE is defined in TS 38.331 [10]. The value "infinity" represents one shot logging, i.e., only one log per event in the logged MDT report.

	>>Logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90, 120)
	This IE is defined in TS 38.331 [10]. Unit: [minute].

	>>CHOICE Report Type
	M
	
	
	

	>>>Periodical
	
	
	
	

	>>>Event Triggered
	
	
	
	

	>>>>Logged Event Trigger Config
	M
	
	9.2.3.137
	

	>>Bluetooth Measurement Configuration
	O
	
	9.2.3.134
	

	>>WLAN Measurement Configuration
	O
	
	9.2.3.135
	

	>>Sensor Measurement Configuration
	O
	
	9.2.3.136
	

	>>Area Scope of Neighbour Cells
	O
	
	9.2.3.140
	

	>>Early Measurement 
	O
	
	ENUMERATED

(true, ...)
	This IE indicates whether the UE is allowed to log measruements on early measurement related frequencies in logged MDT as specificed in TS 38.331 [10].

	Signalling based MDT PLMN List
	O
	
	MDT PLMN List

9.2.3.133
	


	Range bound
	Explanation

	maxnoofCellIDforMDT
	Maximum no. of Cell ID subject for MDT scope. Value is 32.

	maxnoofTAforMDT
	Maximum no. of TA subject for MDT scope. Value is 8.


	Condition
	Explanation

	ifM1
	This IE shall be present if the Measurements to Activate IE has the first bit set to "1".

	ifM4
	This IE shall be present if the Measurements to Activate IE has the fourth bit set to "1".

	ifM5
	This IE shall be present if the Measurements to Activate IE has the fifth bit set to "1".

	ifM6
	This IE shall be present if the Measurements to Activate IE has the seventh bit set to "1".

	ifM7
	This IE shall be present if the Measurements to Activate IE has the eighth bit set to "1".


/**********************************Next of change ******************************************/
9.3.5
Information Element definitions
-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

XnAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

-------Text no need to change omitted-------

id-Neighbour-NG-RAN-Node-List,

id-FiveGProSeUEPC5AggregateMaximumBitRate,

id-Redcap-Bcast-Information,

id-UESliceMaximumBitRateList,

id-PositioningInformation,


id-ServedCellSpecificInfoReq-NR,
id-earlyMeasurement,

maxEARFCN,


maxnoofAllowedAreas,


maxnoofAMFRegions,


maxnoofAoIs,

-------Text no need to change omitted-------
LoggedMDT-NR ::= SEQUENCE {

loggingInterval





LoggingInterval,


loggingDuration





LoggingDuration,


reportType






ReportType,

bluetoothMeasurementConfiguration
BluetoothMeasurementConfiguration


OPTIONAL,


wLANMeasurementConfiguration

WLANMeasurementConfiguration



OPTIONAL,


sensorMeasurementConfiguration

SensorMeasurementConfiguration



OPTIONAL,


areaScopeOfNeighCellsList


AreaScopeOfNeighCellsList




OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { {LoggedMDT-NR-ExtIEs} } OPTIONAL,

...

}

LoggedMDT-NR-ExtIEs
XNAP-PROTOCOL-EXTENSION ::= {


{ID id-earlyMeasurement

CRITICALITY ignore
EXTENSION EarlyMeasurement

PRESENCE optional

},
...

}

LoggingInterval ::= ENUMERATED { ms320, ms640, ms1280, ms2560, ms5120, ms10240, ms20480, ms30720, ms40960, ms61440}

LoggingDuration ::= ENUMERATED {m10, m20, m40, m60, m90, m120}
EarlyMeasurement ::= ENUMERATED {true, ...}
-------Text no need to change omitted-------
id-S-NG-RANnodeUE-Slice-MBR


















ProtocolIE-ID ::= 359

id-PositioningInformation


















ProtocolIE-ID ::= 360

id-UEAssistantIdentifier


















ProtocolIE-ID ::= 361

id-ManagementBasedMDTPLMNModificationList














ProtocolIE-ID ::= 362

id-F1-terminatingIAB-donorIndicator
















ProtocolIE-ID ::= 363

id-earlyMeasurement




















ProtocolIE-ID ::= xxx
END

-- ASN1STOP

/**********************************End of changes ******************************************/
