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Discussion and Decision
1. Introduction
In this contribution, we will further discuss the MDT configurations from OAM/CN and to UE.
2. Discussion
In LTE, the OAM sends the MDT configurations to RAN in management-based MDT and the CN sends the MDT configurations to RAN in signalling-based MDT. The MDT configurations are listed in Annex 1 &2. In our understanding, these configurations except the MBSFN measurement configuration are also needed in NR. 
Proposal 1: The MDT configurations except the MBSFN measurement configuration in LTE management-based MDT and signalling-based MDT are the baseline for NR MDT
RAN2 has agreed that UE can report the beam, cell measurement results and UE orientation. 

Agreements in RAN2#105:

1
For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR. The details about BRSRP/BRSRQ/BSINR for the serving cell and neighbour cells can be further studied.

2
From RAN2 perspective both Management-based MDT & signaling-based MDT can be either Logged MDT or Immediate MDT..

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

Agreements of NR MDT in RAN2#105:

1
In addition to location and time information, NR MDT measurements can be tagged with information fields informing the network about UE orientation in a global coordinate system if additional measurement is not needed if the information available. FFS the details.

Agreements in RAN2#105bis:

1
It is supported that best beam index (SSB index) of the camped cell as part of the logged MDT report. Other measurements are FFS.
In LTE, the MDT configuration from OAM/CN includes the threshold of event A2. In our understanding, the different RAN may set different thresholds of event A2 in normal RRM configuration.  The purpose of this threshold of event A2 in MDT configuration is to know the coverage of cells according to the threshold set by the operator. Then the operator can know the coverage of cells according to the unified threshold.  
In NR, the UE measures multiple beams (at least one) of a cell and the measurements results (power values) are averaged to derive the cell quality. In doing so, the UE is configured to consider a subset of the detected beams, i.e. the RAN configures the rule that how to derive the cell quality based on beam measurement. In our understanding, the different RAN may set different beam configuration in normal RRM configuration.  In NR MDT, we think the OAM/CN should configure the beam parameters to the RAN in order to get the coverage of cell based on the unified rules.
In addition, the memory reserved for MDT is limited. RAN2 has agreed that UE reports the best beam index in the logged MDT report. Logging the beam information will need more memory. Some operators may want the UE to report the beam information but some operators may not want. Therefore we think the MDT configuration from OAM and CN can include whether the beam information reporting is needed.

Proposal 2: The MDT configurations from OAM and CN include beam information (e.g. the rule to derive the cell quality based on beam measurements and whether the beam informations reporting is needed).
In LTE, the MDT configurations from OAM/ CN include the MDT location information (e.g. what positioning method is used). Logging the UE orientation information will need more memory. Some operators may not want the UE orientation information. Therefore we think the MDT configuration from OAM and CN can include whether the UE orientation information reporting is needed.
Proposal 3: The MDT configurations from OAM and CN include UE orientation information (e.g. whether the UE orientation informations reporting is needed).
In LTE logged MDT, UE collects MDT measurements and continues logging according to the logged measurement configuration until UE memory reserved for MDT is full. UE collects all the available measurement results made for cell (re)cell selection purposes.
In NR, the bandwidth of carrier is large. Multiple SSBs may also be transmitted within the frequency span of a carrier used by the serving cells. In our understanding, the coverage of some neighbour SSBs are the similar. The operators may want to collect the coverage of cells in the specific frequencies. Therefore we think it is beneficial to configure the frequencies of logging the results.
Proposal 4: The MDT configurations from OAM/CN and to the UE include the frequencies to be used for logging.
3. 
Conclusions
In this contribution, we discussed the MDT configurations from OAM/CN and to UE. It is proposed:

Proposal 1: The MDT configurations except the MBSFN measurement configuration in LTE management-based MDT and signalling-based MDT are the baseline for NR MDT

Proposal 2: The MDT configurations from OAM and CN include beam information (e.g. the rule to derive the cell quality based on beam measurements and whether the beam informations reporting is needed).
Proposal 3: The MDT configurations from OAM and CN include UE orientation information (e.g. whether the UE orientation informations reporting is needed).
Proposal 4: The MDT configurations from OAM/CN and to the UE include the frequencies to be used for logging.
4. 
Annex 1 MDT configuration from CN in LTE (36.413)
9.2.1.81
MDT Configuration

The IE defines the MDT configuration parameters.

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

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

	CHOICE Area Scope of MDT
	M
	
	
	
	-
	-

	>Cell based
	
	
	
	
	
	-

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

	>>>E-CGI
	M
	
	9.2.1.38
	
	-
	-

	>TA based
	
	
	
	
	
	-

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

	>>>TAC
	M
	
	9.2.3.7
	The TAI is derived using the current serving PLMN.
	-
	-

	>PLMN Wide
	
	
	NULL
	
	-
	-

	>TAI based
	
	
	
	
	-
	-

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

	>>>TAI
	M
	
	9.2.3.16
	
	-
	-

	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 [31]. 

First Bit = M1,
Second Bit= M2,

Third Bit = M3,

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”.
	-
	-

	>>M1 Reporting Trigger
	M
	
	ENUMERATED (periodic, A2event-triggered, …, A2event-triggered periodic)
	This IE shall be ignored if the Measurements to Activate IE has the first bit set to “0”.
	-
	-

	>>M1 Threshold Event A2
	C-ifM1A2trigger
	
	
	Included in case of event-triggered or event-triggered periodic reporting for measurement M1.
	-
	-

	>>>CHOICE Threshold
	M
	
	
	
	-
	-

	>>>>RSRP
	
	
	
	
	
	-

	>>>>>Threshold RSRP
	M
	
	INTEGER (0..97)
	This IE is defined in TS 36.331 [16].
	-
	-

	>>>>RSRQ
	
	
	
	
	
	-

	>>>>>Threshold RSRQ
	M
	
	INTEGER (0..34)
	This IE is defined in TS 36.331 [16].
	-
	-

	>>M1 Periodic reporting
	C-ifperiodicMDT
	
	
	Included in case of periodic or event-triggered periodic reporting for measurement M1.
	-
	-

	>>>Report interval
	M
	
	ENUMERATED (ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, min1, min6, min12, min30, min60)
	This IE is defined in TS 36.331 [16].
	-
	-

	>>>Report amount
	M
	
	ENUMERATED (1, 2, 4, 8, 16, 32, 64, infinity)
	Number of reports.
	-
	-

	>>M3 Configuration
	C-ifM3
	
	9.2.1.86
	
	YES
	ignore

	>>M4 Configuration
	C-ifM4
	
	9.2.1.87
	
	YES
	ignore

	>>M5 Configuration
	C-ifM5
	
	9.2.1.88
	
	YES
	ignore

	>>MDT Location Information
	O
	
	BITSTRING(SIZE(8))
	Each position in the bitmap represents requested location information as defined in TS 37.320 [31].

First Bit = GNSS

Second Bit = E-CID information.

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”.
	YES
	ignore

	>>M6 Configuration
	C-ifM6
	
	9.2.1.101
	
	YES
	ignore

	>>M7 Configuration
	C-ifM7
	
	9.2.1.102
	
	YES
	ignore

	>>Bluetooth Measurement Configuration
	O
	
	9.2.1.137
	
	YES
	Ignore

	>>WLAN Measurement Configuration
	O
	
	9.2.1.138
	
	YES
	Ignore

	>Logged MDT
	
	
	
	
	
	-

	>>Logging interval
	M
	
	ENUMERATED (1.28, 2.56, 5.12, 10.24, 20.48, 30.72, 40.96 and 61.44)
	This IE is defined in TS 36.331 [16]. Unit: [second].
	-
	-

	>>Logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90 and 120)
	This IE is defined in TS 36.331 [16]. Unit: [minute].
	-
	-

	>>Bluetooth Measurement Configuration
	O
	
	9.2.1.137
	
	YES
	Ignore

	>>WLAN Measurement Configuration
	O
	
	9.2.1.138
	
	YES
	Ignore

	>Logged MBSFN MDT
	
	
	
	
	YES
	ignore

	>>Logging interval
	M
	
	ENUMERATED (1.28, 2.56, 5.12, 10.24, 20.48, 30.72, 40.96 and 61.44)
	This IE is defined in TS 36.331 [16]. Unit: [second].
	-
	-

	>>Logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90 and 120)
	This IE is defined in TS 36.331 [16]. Unit: [minute].
	-
	-

	>>MBSFN-ResultToLog
	O
	
	MBSFN-ResultToLog
9.2.1.94
	
	-
	-

	Signalling based MDT PLMN List
	O
	
	MDT PLMN List

9.2.1.89
	
	YES
	ignore


5. 
Annex 2 MDT configuration from OAM in LTE (32.422)

5.9a
Job type (CM)

The Job type is a conditional mandatory parameter. The condition is either MDT or RLF or RCEF data collection functionality is supported. It defines if a single trace job, a combined MDT and trace job or RLF report collection job or RCEF report collection job is activated. This parameter also defines the MDT mode. The Job type parameter is an enumerated type with the following values:

-
Immediate MDT only (0);

-
Logged MDT only (1);

-
Trace only (2);

-
Immediate MDT and Trace (3);

-
RLF reports only (4) ;

-
RCEF reports only (5). 
-
Logged MBSFN MDT (6).

NOTE 1:
The Job type "RLF reports only" and "RCEF reports only" are applicable only in management based trace activation in E-UTRAN. 
NOTE 2:
Logged MBSFN MDT is applicable only for activation in E-UTRAN.

5.10
MDT specific configuration parameters (CM)
5.10.1
Void

5.10.2
Area Scope

The Area Scope optional parameter defines the area in terms or Cells or Tracking Area/Routing Area/Location Area where the MDT data collection shall take place. The area scope specified in a MDT session shall support the PLMNs of the MDT PLMN list (defined in clause 5.10.24). If the parameter is not present the MDT data collection shall be done throughout the PLMNs of the MDT PLMN list For further details see also TS 37.320 [30].
…………..
5.10.3
List of measurements 

This parameter is mandatory if the Job type is configured for Immediate MDT or combined Immediate MDT and Trace. 

…………….
The parameter can have the following values in LTE:

-
M1: RSRP and RSRQ measurement by UE with Periodic, event A2 as reporting triggers

-
M2: Power Headroom (PH) measurement by UE
NOTE: Available from MAC layer

-
M3: Received Interference Power measurement by eNB
-
M4: Data Volume measurement separately for DL and UL by eNB
-
M5: Scheduled IP Throughput measurement separately for DL and UL by eNB
-
And any combination of above
…………….
5.10.4
Reporting Trigger

This parameter is mandatory if the list of measurements parameter is configured for UE side measurement (such as M1 measurement in LTE and M1/M2 measurement in UMTS) and the jobtype is configured for Immediate MDT or combined Immediate MDT and Trace.

……………
5.10.5
Report Interval 

This parameter is mandatory if the Reporting trigger is configured for Periodic UE side measurements a(such as M1 measurement in LTE and M1/M2 measurements in UMTS)nd the jobtype is configured for Immediate MDT or combined Immediate MDT and Trace. The parameter indicates the interval between the periodical measurements to be taken when UE is in connected. 
……………..
5.10.6
Report Amount

The parameter is mandatory if the reporting trigger is configured for periodical UE side measurement (such as M1 measurement in LTE and M1/M2 measurements in UMTS) and the jobtype is configured for Immediate MDT or combined Immediate MDT and Trace. The parameter defines the number of measurement reports that shall be taken for periodical reporting while UE is in connected. Detailed definition of the paremeter is in 3GPP TS 36.331 and 3GPP TS 25.331[31].
…………
5.10.7
Event Threshold for RSRP

The parameter is mandatory if the report trigger parameter is configured for A2 event reporting or A2 event triggered periodic reporting and the job type parameter is configured for Immediate MDT or combined Immediate MDT and Trace. 
……………….
5.10.7a
Event Threshold for RSRQ

The parameter is mandatory if the report trigger parameter is configured for A2 event reporting or A2 event triggered periodic reporting and the job type parameter is configured for Immediate MDT or combined Immediate MDT and Trace. 
……………
5.10.8
Logging Interval 

The parameter is mandatory if the job type is configured for Logged MDT or Logged MBSFN MDT. The parameter defines the periodicity for logging MDT measurement results for periodic downlink pilot strength measurement when UE is in Idle.
…………
5.10.9
Logging Duration

The parameter is mandatory if the the job type parameter is configured for Logged MDT or Logged MBSFN MDT. The parameter determines the validity of MDT logged configuration for IDLE. The timer starts at time of receiving configuration by the UE, and continues independent of UE state transitions and RAT or RPLMN changes. 
…………
5.10.10
Void
5.10.11
Trace Collection Entity Id

This is a mandatory parameter for Logged MDT which defines the TCE Id which is sent to the UE. The UE returns it to the network together with the logged data. The network has a configured mapping of the IP address of the TCE (to which the Trace records shall be transferred) and the TCE Id. The mapping needs to be unique within the PLMN. The size of the parameter is one byte.

5.10.12
Anonymization of MDT data

This is a mandatory parameter for area based MDT when Job Type is 

-
Immediate MDT only (0);

-
Logged MDT only (1);

-
Immediate MDT and Trace (3). 

-
Logged MBSFN MDT (6).
…………………..
5.10.13
Event Threshold for Event 1F

The parameter is mandatory if the reporting trigger parameter is configured for 1F event reporting and the job type parameter is configured for Immediate MDT or combined Trace and Immediate MDT. 

The parameter defines the threshold for reporting UMTS M1 measurements for 1F event based reporting trigger Detailed definition of the parameter is in 3GPP TS 25.331 section 14.1.2.6 [31].
…………
5.10.14
Event threshold for Event 1I

The parameter is mandatory if the reporting trigger parameter is configured for 1l event reporting and the job type parameter is configured for Immediate MDT or combined Trace and Immediate MDT. 

The parameter defines the threshold for reporting UMTS M2 measurements for 1I event based reporting trigger. Detailed definition of the parameter is in 3GPP TS 25.331 section 14.1.3.3. [31].

The parameter is an Integer number between -120 .. -25

5.10.15
Measurement quantity

The parameter is mandatory if the reporting trigger parameter is configured for 1F reporting and the job type parameter is configured for Immediate MDT or combined Trace and Immediate MDT.

The parameter describes for what M1 measurements the Event Threshold 1F parameter is applicable.

………..
5.10.16
void

5.10.17
void

5.10.18
void

5.10.19
Positioning Method

This parameter is optional and is used only if the job type is set to Immediate MDT or Immediate MDT and Trace.

This parameter defines what positioning method should be used for the MDT job. The parameter is a bitmap, each bit represents a positioning method. The parameter is applicable only for LTE. The bit1 (GNSS) may be selected only if the M1 measurement is selected in the "List of measurements" parameter (defined in Section 5.10.3). 

If the positioning method parameter indicates both E-Cell ID and GNSS positioning, the eNB may use E-Cell ID measurement collection only if the UE does not provide GNSS based location information.
………..
5.10.20
Collection period for RRM measurements LTE 

This parameter is mandatory if the job type is set to Immediate MDT or Immediate MDT and Trace and any of the bits 2 (M2) or 3 (M3) of the list of measurements parameter (defined in Section 5.10.3) in LTE is set to 1. The parameter is used only in case of RAN side measurements whose configuration is determined by RRM. 

This measurement parameter defines the collection period that should be used to collect available measurement samples in case of RRM configured measurements. The same collection period should be used for all such measurements that are requested in the same MDT or combined Trace and MDT job. 
…………………
5.10.21
Collection period for RRM measurements UMTS 

………………..
5.10.22
Measurement period UMTS

………………..
5.10.23
Measurement period LTE

This parameter is mandatory if the job type is set to Immediate MDT or Immediate MDT and Trace and either the bit 4 or bit 5 or bit 6 or bit7 of list of measurements parameter in LTE (M4 for DL or M4 for UL or M5 for DL or M5 for UL) is set to 1.
…………….
5.10.24
MDT PLMN List

This is an optional parameter indicating the PLMNs where measurement collection, status indication and log reporting is allowed. E.g. the UE performs these actions for Logged MDT when the RPLMN is part of this set of PLMNs. Maximum of 16 PLMNs can be defined.

To the UE it is communicated as the plmn-IdentityList. Between the NEs it is communicated either as the Management Based MDT PLMN List or as the Signalling Based MDT PLMN List, depending on how the MDT was activated. For further details see also TS 37.320 [30], TS 36.331 [32] and TS 36.413 [36]. 

5.10.25
MBSFN Area List

…………….
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