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1. Introduction
RAN#84 has agreed the WI [1] on SON/MDT support for NR. In this contribution, we will discuss the support of logged MDT in NG-RAN according to the agreements and conclusions made in RAN-centric DCU study item.
2. Discussion
2.1
NGAP procedures for Logged MDT
In LTE, the MDT function reuses the management based and signalling based trace procedure. The signaling based MDT is supported by including signaling based logged MDT configuration in Trace Activation IE in several S1AP messages. 
It was agreed in TR 37.816 that Management based and signaling based trace procedure in LTE can be reused in NG-RAN MDT. In R15, NR has supported the trace function over NG. Therefore, the signalling based logged MDT can be supported on NGAP by reusing the trace related messages.
The same principle can also be applied to signalling based immediate MDT.
Proposal 1: To Introduce the MDT configuration parameters IE in the Trace Activation IE in NGAP to support signalling based MDT.
2.2
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

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

MBSFN is not supported in NR in rel-15 and rel-16. 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.

	>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
	
	

	……
	
	

	>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
	
	

	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
User consent
User consent checking in signaling based MDT:
According to the agreement below in TR 37.816 [2], RAN2 has agreed that the user consent of signaling based MDT is required as in LTE. 
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.
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.

Prospoal 3: 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.
Proposal 4: 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 5: 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 6: 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. 

2.3
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.

Prospal 7: It is proposed that the anoymization procedure in LTE can be taken as the baseline of NG-RAN management based MDT. 
Prospal 8: 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.
4. Conclusion
In this contribution, we discussed the support of logged MDT in NG-RAN and have the following proposals:
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.  
Prospoal 3: For management based logged MDT and immediate MDT, the user consent is required as in LTE

Proposal 4: 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 5: 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 6: 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 8: 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 corresponding CRs are provied in [3] ~ [4] to reflect these proposals in combination with immediate MDT.
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