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1. Introduction 
MDT for MR-DC has been discussed in the past meetings with the following agreements and open issues highlighted in yellow as shown below:
Scenario clarification:
MDT enhancement in MR-DC in rel-17 should consider the following scenarios:
- EN-DC (Rel-16 leftovers)
- NGEN-DC
- NE-DC
- NR-DC
Immediate MDT:
For management based immediate MDT in NR-DC, OAM provides the MDT configuration to MN and SN independently.
For MDT in NGEN-DC and NE-DC, the SN receiving the management based immediate MDT and the signaling based immediate MDT in EN-DC is taken as baseline.
M1/M2/M8/M9 can be supported by immediate MDT without further coordination between MN and SN in all MR-DC cases. 
Support of M4-M7 are pending RAN2 progress.
Logged MDT:
Whether logged MDT can be configured either from MN or SN is pending to RAN2 progress.
Issue 4, MDT data Anonymization in MR-DC, propose to agree on:
The MDT anonymization process in EN-DC can be applied to all MR-DC use cases.

Add Management Based MDT PLMN List IE in S-NODE ADDITION REQUEST message. It could be discussed in phase 2 on the IE details and whether/how to add editor's note.
Add Cell Traffic Trace procedure in XnAP

In this paper, we discuss the open issues and provide proposals for the same.
2. Discussion
2.1 Logged MDT configuration for SN
Whether logged MDT can be configured either from MN or SN is pending to RAN2 progress.
RAN2 decided to not introduce SN configuration for logged MDT in MR-DC and had the following agreement in R2-113bis-e:
Option 3 (R2-2104434) is used for logged MDT in EN-DC, i.e., do not introduce SN configuration for logged MDT (neither for camping nor for non-camping/ EMR specific frequencies).
Observation 1: RAN2 decided to not introduce SN configuration for logged MDT in MR-DC
Proposal 1: Revert agreement “Remove the restriction that only immediate MDT is supported for EN-DC” from R3-110e to align with RAN2 agreement that SN configuration for logged MDT in MR-DC are not introduced.

2.2 Early measurements in logged MDT
RAN2 also discussed whether to introduce a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes and this was almost agreed. 
Agreement:
	The network can use a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4 or SIB5).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies. Whether a flag is needed should be FFS.

Observation 2: RAN2 plans to introduce a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes
It is therefore proposed for RAN3 to include this flag in MDT configuration of NR
Proposal 2: Include an Early Measurements Relevant Flag under Logged MDT in MDT Activation IE in NGAP and XnAP to indicate to target node whether early measurements are relevant to logged MDT
2.3 Logged MDT Type
RAN2 also agreed to introduce the logged MDT type (i.e. management-based MDT or signalling based MDT) in logged MDT configuration and UE also provides assistance (e.g. logged MDT type in RRCComplete messages) as shown by the below agreement.
Introduce the logged MDT type (i.e. the management-based MDT or the signalling-based MDT) in the logged MDT configuration.
UE provides assistance by which network can avoid overwriting of an MDT configuration.
Observation 3: RAN2 agreed to include Logged MDT type in the logged MDT configuration and in turn UE includes the logged MDT type in the RRCComplete messages while reporting availability of logged MDT.
Simply indicating the logged MDT type can help overwriting the signaling based MDT but target NG-RAN still has no idea of how long the current logged MDT will be active in the future. This needs the knowledge of remaining active time of logged MDT. This is known by the source NG-RAN (time when Logged MDT configuration was sent to UE) and can be computed and indicated to target node during handovers or during context retrieval etc.
Observation 4: Simply indicating the logged MDT type doesn’t provide information on the remaining active time of logged MDT to the target NG-RAN node.
Observation 5: Source NG-RAN can compute the remaining active time of logged MDT and indicate it to the target NG-RAN node
It is therefore proposed to also include logged MDT type by NG-RAN over Xn and NG. In addition, NG-RAN can also include remaining active time for logged MDT which can assist NG-RAN further on when the signaling MDT configuration can b
Proposal 3: Source NG-RAN can indicate the logged MDT type (obtained from UE or from its UE context) and remaining active time for logged MDT (computed by source NG-RAN) to target NG-RAN over Xn and NG to assist the target NG-RAN in overwriting of signalling based MDT with management-based MDT.
2.4 MDT Enhancements for On-demand SI
RAN2 is evaluating whether logged MDT configuration should be enhanced for UE to collect On-demand SI related statistics such as the SIBs that UE actually intends to request. Alternatively, CEF or RA report could include the On-demand SI information
If RAN2 agrees to include On-demand SI related config in logged MDT, RAN3 should enhance Logged MDT under MDT Activation NR IE with On-demand SI related config.
Observation 6: RAN2 is studying MDT enhancements for On-demand SI and might include an On-demand SI configuration in logged MDT
Proposal 4: If RAN2 agrees to enhance logged MDT for collecting On-demand SI related statistics, include On-demand SI related configuration in Logged MDT under MDT Activation NR to be exchanged over NG and Xn
3 Conclusion
Observation 1: RAN2 decided to not introduce SN configuration for logged MDT in MR-DC
Proposal 1: Revert agreement “Remove the restriction that only immediate MDT is supported for EN-DC” from R3-110e to align with RAN2 agreement that SN configuration for logged MDT in MR-DC are not introduced.
Observation 2: RAN2 plans to introduce a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes
Proposal 2: Include an Early Measurements Relevant Flag under Logged MDT in MDT Activation NR IE in NGAP and XnAP to indicate to target node whether early measurements are relevant to logged MDT
Observation 3: RAN2 agreed to include Logged MDT type in the logged MDT configuration and in turn UE includes the logged MDT type in the RRCComplete messages while reporting availability of logged MDT.
Observation 4: Simply indicating the logged MDT type doesn’t provide information on the remaining active time of logged MDT to the target NG-RAN node.
Observation 5: Source NG-RAN can compute the remaining active time of logged MDT and indicate it to the target NG-RAN node
Proposal 3: Source NG-RAN can indicate the logged MDT type (obtained from UE or from its UE context) and remaining active time for logged MDT (computed by source NG-RAN) over Xn and NG to assist the target NG-RAN in optimal configuration for management-based logged MDT.
Observation 6: RAN2 is studying MDT enhancements for On-demand SI and might include an On-demand SI configuration in logged MDT
Proposal 4: If RAN2 agrees to enhance logged MDT for collecting On-demand SI related statistics, include On-demand SI related configuration in Logged MDT under MDT Activation NR which is be exchanged over NG and Xn
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Defines parameters related to trace activation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	E-UTRAN Trace ID
	M
	
	OCTET STRING (8)
	The E-UTRAN Trace ID IE is composed of the following: Trace Reference defined in TS 32.422 [6] (leftmost 6 octets, with PLMN information coded as in 9.2.4), and
Trace Recording Session Reference defined in TS 32.422 [6] (last 2 octets)
	–
	

	Interfaces To Trace
	M
	
	BIT STRING (8)
	Each position in the bitmap represents a eNB interface:
first bit =S1-MME, second bit =X2, third bit =Uu, fourth bit = F1-C, fifth bit = E1.
Other bits reserved for future use. Value ‘1’ indicates ‘should be traced’. Value ‘0’ indicates ‘should not be traced’.
	–
	

	Trace Depth
	M
	
	ENUMERATED(
minimum, medium, maximum,
MinimumWithoutVendorSpecificExtension,
MediumWithoutVendorSpecificExtension,
MaximumWithoutVendorSpecificExtension, ...)
	Defined in TS 32.421 [7]
	–
	

	Trace Collection Entity IP Address
	M
	
	BIT STRING (1..160,…)
	For details on the Transport Layer Address, see TS 36.424 [8], TS 36.414 [19]
	_
	

	MDT Configuration
	O
	
	9.2.56
	
	YES
	ignore

	UE Application layer measurement configuration
	O
	
	9.2.121
	
	YES
	ignore

	MDT Configuration NR
	O
	
	OCTET STRING
	Defined in TS 38.413 [39]. Only the immediate MDT configurations are included in the IE in this version of the specification. Only the immediate MDT configurations are included in the UE in the version of the specification
	YES
	ignore
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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, …)
	

	[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK62]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
	[bookmark: OLE_LINK83]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
	

	[bookmark: _Hlk22194740]>>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 Measurements Relevant Flag
	O
	
	ENUMERATED (TRUE, FALSE)
	This IE indicates whether early measurements or idle mode measurements are relevant for logged MDT purposes

	>>On-demand SI configuration (FFS)
	O
	
	FFS
	

	>>MDT Type
	O
	
	ENUMERATED (Signaling based MDT, Management based MDT)
	

	>> Remaining Active Time for Logged MDT
	O
	
	INTEGER
	This IE is in seconds

	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”.



	IOC
	Description
	Attributes

	NRSectorCarrier

	This <<IOC>>NRSectorCarrier represents the resources of each transmission point associated to corresponding cell(s). These in general have different physical locations (of the antennae), and possibly different frequencies or bandwidths. The UE is not directly aware of which NRSectorCarrier resources the network uses for its connection.
	· txDirection
· configuredMaxTxPower
· configuredMaxTxEIRP
· arfcnDL
· arfcnUL
· bSChannelBwDL
· bSChannelBwUL
· sectorEquipmentFunctionRef

	CommonBeamformingFunction
	This <<IOC>> CommonBeamformingFunction represents common beamforming functionality (eg: SSB beams) for the NRSectorCarrier.
The CommonBeamformingFunction provides capability to configure the advanced antenna for a sector carrier. The configuration capability is provided by selection of coverageShape, digitalTilt and digitalAzimuth. These attributes represent the wanted coverage area and radiation pattern on a sector carrier related to an antenna transmission point.
	· coverageShape
· digitalTilt
· digitalAzimuth

	Beam











	The <<IOC>> Beam provides information beam direction and beam width for the associated SSB beams as a result of the configuration.
Measurements on common beams may be correlated with associated spatial beam information to assist use cases like troubleshooting performance problems, or SON functions like Coverage & Capacity Optimization.
<<IOC>>Beam can have spatial attributes of horizontal/azimuth (ie: Phi φ-axis) and vertical/tilt (ie: Theta θ-axis) beam pointing direction and beam width attributes. 
	· beamIndex
· beamType
· beamAzimuth
· beamTilt
· beamHorizWidth
· beamVertWidth


	Attribute Name
	Documentation and Allowed Values
	Properties

	beamAzimuth 
	The azimuth of a beam transmission, which means the horizontal beamforming pointing angle (beam peak direction) in the (Phi) φ-axis in 1/10th degree resolution.  See subclauses 3.2 in TS 38.104 [12] and 7.3 in TS 38.901 [53] as well as TS 28.662 [11]. The pointing angle is the direction equal to the geometric centre of the half-power contour of the beam relative to the reference plane. Zero degree implies explicit antenna bearing (boresight). Positive angle implies clockwise from the antenna bearing. 

allowedValues: [-1800 ..1800] 0.1 degree

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True

	beamHorizWidth
	The Horizontal beamWidth of a beam transmission, which means the horizontal beamforming half-power (3dB down) beamwidth in the (Phi) φ-axis in 1/10th degree resolution.  See subclauses 3.2 in TS 38.104 [12] and 7.3 in TS 38.901 [53].  

allowedValues: [0..3599] 0.1 degree

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True

	beamIndex
	Index of the beam.
For example, please see subclause 6.6.2 of TS 38.331 [54] where the ssb-Index in the rsIndexResults element of MeasResultNR is defined.


	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True

	beamTilt 
	The tilt of a beam transmission, which means the vertical beamforming pointing angle (beam peak direction) in the (Theta) θ-axis in 1/10th degree resolution.  See subclauses 3.2 in TS 38.104 [12] and 7.3 in TS 38.901 [53] as well as TS 28.662 [11]. The pointing angle is the direction equal to the geometric centre of the half-power contour of the beam relative to the reference plane. Positive value implies downtilt.

allowedValues: [-900..900] 0.1 degree

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True

	beamType
	The type of the beam. 
allowedValues: "SSB-BEAM"

	type: string
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True


	beamVertWidth
	The Vertical beamWidth of a beam transmission, which means the vertical beamforming half-power (3dB down) beamwidth in the (Theta) θ-axis in 1/10th degree resolution.  See subclauses 3.2 in TS 38.104 [12] and 7.3 in TS 38.901 [53].  

allowedValues: [0...1800] 0.1 degree

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True

	coverageShape
	Identifies the sector carrier coverage shape described by the envelope of the contained SSB beams. The coverage shape is implementation dependent.
allowedValues: 0 : 65535


	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False


	digitalTilt

	Digitally-controlled tilt through beamforming. It represents the vertical pointing direction of the antenna relative to the antenna bore sight, representing the total non-mechanical vertical tilt of the selected coverageShape. Positive value gives downwards tilt and negative value gives upwards tilt.

allowedValues: [-900..900] 0.1 degree
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False



	digitalAzimuth

	Digitally-controlled azimuth through beamforming. It represents the horizontal pointing direction of the antenna relative to the antenna bore sight, representing the total non-mechanical horizontal pan of the selected coverageShape. Positive value gives azimuth to the right and negative value gives an azimuth to the left.

allowedValues: [-1800 ..1800] 0.1 degree

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False



	configuredMaxTxPower
	This is the maximum transmission power in milliwatts (mW) at the antenna port for all downlink channels, used simultaneously in a cell, added together.

allowedValues: N/A

	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False


	configuredMaxTxEIRP
	This is the maximum emitted isotroptic radiated power (EIRP) in dBm for all downlink channels, used simultaneously in a cell, added together [12].
allowedValues: N/A
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False





