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1. Introduction
Signalling based MDT was discussed during RAN3#105 with the following agreement:
· Initial Context Setup, Handover Request and Trace Start Message, and retrieve UE context response are used for signaling based MDT activation
· Deactivate trace and trace failure indication are used for MDT deactivation

In this contribution, we will discuss some remaining issues of MDT procedures in non-split RAN architecture.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 logged MDT configuration parameters
It was agreed that management based and signaling based MDT procedure in LTE can be reused in NG-RAN logged MDT.
The parameters of the signalling based logged MDT configuration in LTE are listed in Table 1. We check whether these parameters are applicable for NG-RAN as well or not.
Table 1  Logged MDT configuration in TS 36.413
	IE/Group Name
	Range, IE type, and the meaning of IE
	Whether the parameters are applicable for NG-RAN

	[bookmark: OLE_LINK22]MDT Activation
	[bookmark: OLE_LINK23]ENUMERATED(Immediate MDT only, Logged MDT only, Immediate MDT and Trace,…, Logged MBSFN MDT)
	[bookmark: OLE_LINK24]It is apparent that the logged MDT only are necessary when signalling based logged MDT is configured from AMF.

[bookmark: OLE_LINK26][bookmark: OLE_LINK25]MBSFN is not supported in NR in rel-15 and rel-16. Also RAN2 has agreed that the MBSFN measurement configuration is not supported in Uu in the last meeting. Therefore Logged MBSFN MDT is not needed.

	Area Scope of MDT
	
	Four types of area scope are supported for MDT in LTE including cell list, TAC list in serving PLMN, PLMN wide, and TAI list.

In general, those four types of area scope could be reused in NG-RAN.
And the cell based area scope should support both cell list of E-CGI and N-CGI.
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	>>>E-CGI
	
	

	>TA based
	
	

	>>TA List for MDT
	
	

	>>>TAC
	
	

	>PLMN Wide
	
	

	>TAI based
	
	

	>>TAI List for MDT
	
	

	>>>TAI
	
	

	CHOICE MDT Mode
	
	

	>Immediate MDT
	
	

	……
	
	

	>Logged MDT
	
	

	>>Logging interval
	
	RAN2 has agreed that the procedures of LTE logged MDT are the baseline and the logged MDT for WLAN/Bluetooth are supported. 
Furthermore, it was agreed in TR 37.816 that Supporting WLAN and Bluetooth name list configuration in order to only collect the measurements of operator deployed WLAN and Bluetooth.

Therefore we think these parameters are needed. The values of these parameters are FFS and pending to RAN2 decision.

	>>Logging duration
	
	

	>>Bluetooth Measurement Configuration
	
	

	>>WLAN Measurement Configuration
	
	

	>Logged MBSFN MDT
	
	RAN2 has agreed that the MBSFN MDT is not supported in R16. Therefore these parameters are not needed

	>>Logging interval
	
	

	>>Logging duration
	
	

	>>MBSFN-ResultToLog
	
	

	[bookmark: OLE_LINK28]Signalling based MDT PLMN List
	
	It was agreed in TR 37.816 that Logged MDT continuity could span PLMNs within MDT PLMN list in NR. Therefore we think this parameter is needed.




According to the analysis in above table, most of the signalling based logged MDT configuration parameters could be reused for NG-RAN MDT except the MBSFN MDT related parameters. 
Proposal 1: Signaling based logged MDT configuration inlcudes following paramters:
· MDT mode configuraton, i.e., logged MDT only;
· Area scope of MDT, inculding cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide;
· Logging interval;
· Logging duration;
· Bluetooth Measurment Configuration;
· WLAN Measuremnet Configuration;
· Signalng based MDT PLMN List.  

In TR 37.816, it was agreed that the out-of-coverage logging can be configured to be independent of the periodical DL pilot strength logged measurements. 
-	The out-of-coverage detection and logging in NR can be configured to be independent of the periodical DL pilot strength logged measurements.
-	For MDT in NR, UE can be configured to only perform the logging for out-of-coverage detection, i.e. UE is not required to log the DL pilot strength measurements if the configuration is only out-of-coverage detection.
-	A new indicator is introduced per logged measurement information entry in order to informing of detection of any cell selection state as in Rel-15 LTE MDT.
The motivation is that some operators may only want to collect the out-of-coverage information. The independent configuration can reduce the memory occupation by the periodical DL pilot strength logged measurements and then collect more out-of-coverage information. Therefore, a new indication for out-of-coverage information collection is needed for signalling based logged MDT configuration.
Propoal 2: To introduce a new indication in signlaing based logged MDT configuration to support independent collection of out-of-coverage informatio.  
2.2 Immediate MDT configuration parameters
The parameters of the signalling based immediate MDT configuration in LTE are listed in the following table. We check whether these parameters are needed in NG-RAN or not. 
Table 2  Immediate MDT configuration parameters in TS 36.413
	IE/Group Name
	Range, IE type, and the meaning of IE
	Whether the parameters are needed in NR

	MDT Activation
	ENUMERATED(Immediate MDT only, Logged MDT only, Immediate MDT and Trace,…, Logged MBSFN MDT)
	It is obvious that operators may separately configure immediate MDT, and the operators may also simultaneously configure the immediate MDT and trace.
Therefore, MDT mode configuration shall support immediate MDT only and immediate MDT and trace.

	CHOICE Area Scope of MDT
	
	Four types of area scope are supported for MDT in LTE including cell list, TAC list in serving PLMN, PLMN wide, and TAI list.
In general, those four types of area scope could be reused in NG-RAN.
And the cell based area scope should support both cell list of E-CGI and N-CGI.

	>Cell based
	
	

	>>Cell ID List for MDT
	
	

	>>>E-CGI
	
	

	>TA based
	
	

	>>TA List for MDT
	
	

	>>>TAC
	
	

	>PLMN Wide
	
	

	>TAI based
	
	

	>>TAI List for MDT
	
	

	>>>TAI
	
	

	CHOICE MDT Mode
	
	

	>Immediate MDT
	
	

	>>Measurements to Activate
	BITSTRING
(SIZE(8))
Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [31]. 

	A bitmap solution is used in LTE to indicate which measurement is activated for a singling based immediate MDT task.
The first bit represents M1 as defined in TS 37.320, and so on. While the sixth bit is defined particularly to indicate that logging of M1 from event triggered measurement reports according to existing RRM configuration. By this way, measurement reconfiguration over Uu can be reduced.
In general, the same bitmap definition on S1AP can be reused on NGAP. It could be also possible to redefine the meaning that each bit represents, for example, moving the sixth bit with special meaning to the LSB.
However, if bitmap is still used, enough coding space should be reserved beforehand to enable introduce further MDT measurements later on.
Another option is to use separate optional IE for each measurement, like Bluetooth Measurement Configuration for M8 and WLAN measurement Configuration for M9. The benefit is further-proof and simplified tabular encoding.

	>>M1 Reporting Trigger
	ENUMERATED (periodic, A2event-triggered, …, A2event-triggered periodic)
	The operators may want to configure the DL signal quantities reporting parameters in order to control the load of the measurement.
[bookmark: OLE_LINK11]Therefore we think these parameters are needed. The values of these parameters are FFS and pending to RAN2 decision.

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

	>>>CHOICE Threshold
	
	

	>>>>RSRP
	
	

	>>>>>Threshold RSRP
	
	

	>>>>RSRQ
	
	

	>>>>>Threshold RSRQ
	
	

	>>M1 Periodic reporting
	
	

	>>>Report interval
	
	

	>>>Report amount
	
	

	>>M3 Configuration
	
	[bookmark: OLE_LINK12]This parameter is needed. The values is FFS and pending to RAN2 decision.

	>>M4 Configuration
	
	This parameter is needed. The values is FFS and pending to RAN2 decision.

	[bookmark: _Hlk16584863]>>M5 Configuration
	
	This parameter is needed. The values is FFS and pending to RAN2 decision.

	>>MDT Location Information
	BITSTRING(SIZE(8))

	This parameter is needed for each MDT measurement. An enumerated IE seems more readable.



	>>M6 Configuration
	

	[bookmark: OLE_LINK16]This parameter is needed. The values is FFS and pending to RAN2 decision.

	>>M7 Configuration
	
	This parameter is needed. The values is FFS and pending to RAN2 decision.

	[bookmark: OLE_LINK10]>>Bluetooth Measurement Configuration
	
	This parameter is needed. The values is FFS and pending to RAN2 decision.


	>>WLAN Measurement Configuration
	
	This parameter is needed. The values is FFS and pending to RAN2 decision.

	>Logged MDT
	
	

	……
	……
	

	Signalling based MDT PLMN List
	MDT PLMN List
9.2.1.89
	It was agreed in TR 37.816 that Signalling based immediate MDT continuity could span PLMNs within MDT PLMN list in NR. Therefore we think this parameter is needed.



[bookmark: OLE_LINK18][bookmark: OLE_LINK19]According to the analysis in the above table, most of the signalling based immediate MDT configuration parameters can be reused. But the tabular structure and ASN.1 encoding could be simplified.
[bookmark: OLE_LINK39]Proposal 3: Signalling based immediate MDT configuration includes following parameters:
· MDT mode configuration: immediate MDT only, immediate MDT and trace;
· Area scope of MDT, inculding cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide;
· Measuremtns to Active, defining separate optional IE for M1 ~ M9 insteand of bitmap. Detailed configuration paramters for each measurment are FFS and pendig to RAN2 decision;
· MDT location information, enumarated type;
· Signaling based MDT PLMN List.
In NR, according to the TR 37.816, RAN2 has agreed that the measurement quantities of immediate MDT should consider both cell-level RSRP/RSRQ/SINR. In R15, the RRM measurements supports the even-triggered measurements based on SINR. Therefore we think the threshold of event-triggered measurements should include the threshlod of SINR.
Proposal 4: To introduce the threshold of SINR for the event-triggered measurement. 
M6 refers to the Packet Delay measurement, separately for DL and UL. In LTE, The UE shall report UL PDCP SDU queuing delay as the ratio of SDUs exceeding the configured delay threshold and the total number of SDUs received by the UE during the measurement period.
However, in NR,  RAN2 has agreed that UE reports the UL delay value rather than the ratio in LTE. Therefore, the configuration of UL delay threshould for M6 may not needed for immediate MDT in NR.
[bookmark: OLE_LINK40]Proposal 5: The UL delay threshold configuration for M6 is not needed for signalling based immediate MDT in NR.  
2.3. User consent
User consent checking in signaling based MDT:
According to the agreement below in TR 37.816, RAN2 has agreed that the user consent of signaling based MDT is required as in LTE. 
[bookmark: OLE_LINK31]TRACE
Management based and signaling based trace procedure in LTE can be reused in NG-RAN MDT. From RAN2 perspective both Management-based MDT & Signaling-based MDT can be either Logged MDT or Immediate MDT. For Signaling-based MDT in NR, the user consent is required as in LTE.
[bookmark: OLE_LINK33][bookmark: OLE_LINK32]As specified in TS 32.422, for signalling based MDT in LTE, once the user consent availability information is stored in the HSS database, the HSS can check the user consent availability before starting a Trace Session for the given subscriber. If there is no user consent given by the specific user, the HSS should not start a Trace Session for the given subscriber. 
Therefore from RAN3 view, RAN receives the signalling based MDT configuration from the CN only when the opetator has collected the user consent. The same prinicple can be resued for signaling based logged MDT and immediate MDT in NG-RAN.
Observation 1: For signalling based MDT, it is at HSS where the user consent is collected and verified. NG-RAN receives the signalling based MDT configuration from the AMF only when the opetator has collected and verified the user consent.
User consent checking in management based MDT:
For management based MDT in LTE, getting user consent is required before activating the MDT functionality because of privacy and legal obligations. 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 privacy and legal obligation requirements are quite critical for management based MDT. Therefore we think the user consent is required for management based MDT in NG-RAN as well.
[bookmark: OLE_LINK42]Prospoal 6: For management based logged MDT and immediate MDT, the user consent is required as in LTE
As specified in TS 32.422, for management based MDT in LTE, when UE attaches to the network, the HSS shall forward the user consent information stored in the HSS database, to the corresponding MME. When the MME receive the user consent information it shall store it in its subscriber database. 
The MME indicates to the RAN whether MDT is allowed to be configured by the RAN for this user considering e.g. user consent and roaming status, by providing management based MDT allowed information consisting of the Management Based MDT Allowed indication and optionally the Management Based MDT PLMN List. 
The management based MDT allowed information is included in the Initial Context Setup Request message. The management based MDT allowed information propagates during X2 handover. For the S1 based handover, the source eNB does not propagate the management based MDT allowed information and the CN directly sends the management based MDT allowed information to the target eNB in the handover request message.
For management based logged MDT and immediate MDT in NG-RAN, the above user consent processing in LTE can be reused. 
In NR, the UE context will be transferred form source gNB to target gNB during inactive UE RRCResume and active UE RRC Reestablishment. The user consent information for management based MDT should be transferred from source gNB to target gNB in this case.
[bookmark: OLE_LINK43]Proposal 7: NG-RAN receives the management based MDT allowed information in the Initial Context Setup Request message. The management based MDT allowed information includes the Management Based MDT Allowed indication and optionally the Management Based MDT PLMN List.
Propsoal 8: The management based MDT allowed information is propagated from the source NG-RAN to the target NG-RAN during Xn handover and Retrieve UE Context.
Propsal 9: The source NG-RAN does not need propagate the management based MDT allowed information during NG handover. The AMF directly sends the information to the target NG-RAN. 
[bookmark: OLE_LINK34]2.4 Anoymization of MDT data for management based MDT
As specified in TS 32.422, for management based MDT in LTE, the anonymization of MDT data depends on the configuration parameter received at the MDT configuration. There are two levels of anonymization:
-	Using IMEI-TAC.
-	Not sending any identity to the TCE.
If the anonymization parameter value is not known or the anonymization indicates that no identity should be sent to the TCE (i.e. the eNB should not send the CELL TRAFFIC TRACE message to the MME). 
If the anonymization indicates that the IMEI-TAC is required, the eNB should send the CELL TRAFFIC TRACE message to the MME and shall put the following in the privacy indicator IE based on job type:
-	"immediate MDT" if the job type is "Immediate MDT only" and "Immediate MDT and Trace" 
-	"logged MDT" if the job type is "Logged MDT Only"
MME shall look up of the IMEI-TAC and send to the TCE if the privacy indicator indicates logged MDT or Immediate MDT 
For management based MDT in NG-RAN, the anoymization of MDT data shall be also supported to enable operators to obey the user privacy and security related legal regulations. Therefore, the above anoymization handling in LTE can be reused for NG-RAN.
[bookmark: OLE_LINK35]Prospal 10: It is proposed that the anoymization procedure in LTE can be taken as the baseline of NG-RAN management based MDT. 
[bookmark: OLE_LINK36]Prospal 11: The OAM sends the anonymization parameter to the NG-RAN node and the NG-RAN node sends the privacy indicator to the AMF in the Cell Traffic Trace message.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
In this contribution, we discussed some remaining issues of MDT procedures in non-split RAN architecture. The detailed proposals are:
[bookmark: _Toc423020280]Proposal 1: Signaling based logged MDT configuration inlcudes following paramters:
· MDT mode configuraton, i.e., logged MDT only;
· Area scope of MDT, inculding cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide;
· Logging interval;
· Logging duration;
· Bluetooth Measurment Configuration;
· WLAN Measuremnet Configuration;
· Signalng based MDT PLMN List.  
Propoal 2: To introduce a new indication in signlaing based logged MDT configuration to support independent collection of out-of-coverage informatio.  
Proposal 3: Signalling based immediate MDT configuration includes following parameters:
· MDT mode configuration: immediate MDT only, immediate MDT and trace;
· Area scope of MDT, inculding cell list of E-CGI or N-CGI, TAC list of serving PLMN, TAI list, and PLMN wide;
· Measuremtns to Active, defining separate optional IE for M1 ~ M9 insteand of bitmap. Detailed configuration paramters for each measurment are FFS and pendig to RAN2 decision;
· MDT location information, enumarated type;
· Signaling based MDT PLMN List.
Proposal 4: To introduce the threshold of SINR for the event-triggered measurement. 
Proposal 5: The UL delay threshold configuration for M6 is not needed for signalling based immediate MDT in NR.  
Prospoal 6: For management based logged MDT and immediate MDT, the user consent is required as in LTE
Proposal 7: NG-RAN receives the management based MDT allowed information in the Initial Context Setup Request message. The management based MDT allowed information includes the Management Based MDT Allowed indication and optionally the Management Based MDT PLMN List.
Propsoal 8: The management based MDT allowed information is propagated from the source NG-RAN to the target NG-RAN during Xn handover and Retrieve UE Context.
Propsal 9: The source NG-RAN does not need propagate the management based MDT allowed information during NG handover. The AMF directly sends the information to the target NG-RAN. 
Prospal 10: It is proposed that the anoymization procedure in LTE can be taken as the baseline of NG-RAN management based MDT. 
Prospal 11: The OAM sends the anonymization parameter to the NG-RAN node and the NG-RAN node sends the privacy indicator to the AMF in the Cell Traffic Trace message.
The TP for MDT BL CR for TS 38.413 is provided in [1].
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