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1 Introduction
In RAN2#105bis meeting, 2 contributions related with RAN initiated MDT is treated, but no agreement is achieved. RAN2 is to study more on user consent before making the decision on supporting RAN initiated MDT. This contribution is a revision of R2-1904324, except the motivation part, this contribution also analyse the candidate procedure to supporting RAN initiated MDT, taking user consent mechanism in TS 32.422 as baseline for NR.
2 Discussion

Motivation for supporting RAN initiated MDT
MDT has been used in commercial network to identify and analyse coverage issues, e.g. poor coverage and over shooting. In field trial, by collecting massive RLF reports via MDT, the time consumed to detect the network problems is shortened from 3 months to 4 days and the consistency is more than 88% compared with traditional drive test. 
However, during the operation of commercial network, we still found some limitations for LTE MDT. 
Both management-based MDT and signalling-based MDT are initiated by OAM. However, OAM initiated MDT is not efficient enough and has such kind of limitations: 

· RAN cannot acquire UE measurement and location information for fast RRM, mobility and beam management purpose whenever it needed. For instance, gNB may adjust beam direction or width parameters based on UE’s location information and measurements. Without supporting RAN initiated MDT, RAN can only collect measurements and location information after OAM or CN initiates MDT procedure.

· The current procedure depending on OAM initiating is still time consuming, which sets limitation on network self-optimization function. It consists of following 3 steps: 1) OAM or CN sends MDT collection signalling to task eNB; 2) eNB collects measurement results and delivers them to OAM or CN; 3) Network maintenance staffs perform network adjustment according to the measurements and location information. 
We propose RAN can initiate MDT to acquire measurements and location information for both logged MDT and immediate MDT. Here are some use cases where it is beneficial for RAN to be measurements and location aware:
· Beam management: If measurements and location of UE are known by gNB, these inputs can help the beam former in projection of wide or narrow beams and also for planning the number of beams required.
· Fast RRM: With the ability to initiate MDT task, RAN can configure UE with immediate MDT to attach measurement report with the location information when necessary. With the MR and corresponding location information, RAN can perform fast radio resource management, e.g. scheduling optimization, serving cell and neighbour cell CSI-RS configuration.
· Mobility management: RAN can leverage the collected MDT data to perform adjustment for mobility parameters automatically, e.g. S-measure, Sintrasearch, Sintersearch etc., in order to achieve automatic network maintenance and optimization.
Observation 1: Supporting NG-RAN initiated MDT is beneficial for for beam management, fast RRM and mobility management.

User consent provision before RAN initiate MDT
In TS 32.422, user consent handling in MDT is specified for both signalling based MDT and area based MDT. 

In case of signalling based or area based MDT, getting user consent before activating the MDT functionality is required because of privacy and legal obligations. It is the Operator responsibility to collect user consent before initiating an MDT for a specific IMSI or IMEI number. Collecting the user consent shall be done via customer care process. The user consent information availability should be considered as part of the subscription data and as such this shall be provisioned to the HSS database. The same user consent information can be used for area based MDT and for signalling based MDT (i.e. there is no need to differentiate the user consent per MDT type).
The following figure 1 is a reference to figure 4.6.1.1 in TS 32.422 to show the functionality for area based MDT for LTE and UMTS.
As shown in figure 1, for LTE and UMTS, when UE attaches to the network, the HSS shall forward the user consent information, stored in the HSS database, to the corresponding MME/SGSN/MSC-S. When the MME/SGSN/MSC-S receive the user consent information it shall store it in its subscriber database. 

The MME/SGSN/MSC-S shall also check the roaming status of the user. If the user is within his home operator’s PLMNs and the user has given his consent, the MME/ SGSN/MSC-S shall send the Management Based MDT Allowed IE to the eNB/RNC during the UE context setup procedure. Otherwise the MME/ SGSN/MSC-S shall not send the Management Based MDT Allowed IE to the eNB/RNC. 

If the result of the roaming status check indicates a home subscriber, MME/SGSN/MSC-S shall forward the already stored user consent information to the corresponding eNodeB/RNC as part of Management Based MDT Allowed IE.

When the area based MDT activation is sent to eNodeB/RNC, eNodeB/RNC shall check the availability of the Management Based MDT Allowed IE before making the UE selection. In case the Management Based MDT Allowed IE is not available, the eNodeB/RNC shall not select the UE. In case the Management Based MDT Allowed IE is available, the eNodeB/RNC shall verify if the UE’s RPLMN matches the PLMN where TCE resides – Trace Reference PLMN (PLMN portion of the Trace Reference). In case of a mismatch, the eNodeB/RNC shall not select the UE.The eNB/RNC shall forward the received Management Based MDT Allowed IE during X2/Iur based handovers to the target node. The Management Based MDT Allowed IE is stored in the eNB/RNC as part of the UE context. If the user consent information is updated while a UE context is already set up in the eNB, the changed user consent should be taken into account in the next call/session setup.
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Figure 1. LTE/UMTS area based MDT, reference from figure 4.6.1.1 in TS 32.422
For NR MDT, the LTE procedure for provisioning user consent can be reused. As shown in figure 2, HSS forwards the user consent information to the corresponding AMF. Then AMF store the received user consent in its subscriber database. And AMF should also check the roaming status of the user. If the user is within his home operator’s PLMNs. During the UE context setup procedure, the user consent is transferred to gNB. The gNB stores user consent within UE context.
In figure 2, the area based MDT activation is also supported for NR MDT. The main difference between Figure 1 LTE/UMDT area based MDT and Figure 2 NR area based MDT is that, except supporting EM initiated area based MDT activation, gNB can also initiate area based MDT activation, as shown in RED Font in figure 2. After gNB initiates this procedure, gNB perform UE selection based on user consent in UE context and roaming status.

Therefore, it is feasible to support NG-RAN initiated area based MDT activation if user consent is available in NG-RAN.
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Figure 2.  Supporting NG-RAN initiate area based MDT activation
Proposal 1: Supporting NG-RAN initiated area based MDT activation if user consent is available in NG-RAN.
3 Conclusions

In this paper, we share some considerations on general principles for MDT. Proposals are as follows:
Observation 1: Supporting NG-RAN initiated MDT is beneficial for for beam management, fast RRM and mobility management.

Proposal 1: Supporting NG-RAN initiated area based MDT activation if user consent is available in NG-RAN.
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<…>
5.7
Minimization of Drive Test (MDT) Use Cases
5.7.1
General

The general principles and requirements guiding the definition of functions for Minimization of drive tests are the following:

MDT mode
There are two modes for the MDT measurements: Logged MDT and Immediate MDT. There are also cases of measurement collection not specified as either immediate or logged MDT, such as Accessibility measurements. Logged MDT is supported by RRC_INACTIVE and RRC_IDLE UE state. LTE MDT measurements/failures consists the baseline for NR MDT. Apply the Logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state.
TRACE
Management based and signalling 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. If user consent is available in NG-RAN, NG-RAN can initiate area based MDT activation.
Measurement quantities

For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR. For logged MDT, best beam index (SSB index) of the camped cell is supported as part of the logged MDT report. 
UE Measurements 

In order to limit the impact on UE power consumption and processing, the UE measurement logging shall rely on the measurements that are available in R15 NR and existing in LTE MDT as baseline.
5.7.2
Use case description 

<…>
5.7.3
Solution description

5.7.3.1

Measurements

The following measurements shall be supported for MDT performance
⁻
DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells (logged MDT and immediate MDT)

⁻
PHR (immediate MDT)

⁻
Received Interference Power measurement (immediate MDT)

⁻
Data Volume measurement separately for DL and UL (immediate MDT)

⁻
Scheduled IP Throughput for MDT measurement separately for DL and UL (immediate MDT)

⁻
Packet Delay measurement separately for DL and UL (immediate MDT)

⁻
Packet loss rate measurement separately for DL and UL (immediate MDT)

⁻
RSSI measurement by UE (logged MDT and immediate MDT, for WLAN/Bluetooth measurement)

⁻
RTT measurement by UE (logged MDT and immediate MDT, for WLAN measurement)

5.7.3.2

MDT procedures

The procedures of LTE MDT are the baseline of NR MDT.

⁻
for immediate MDT: The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways

⁻
for logged MDT: the network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements in RRC_IDLE/INACTIVE. Upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements 

· The release operation for logged measurement configuration in the INACTIVE UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance (due to logging duration expiry). 
· For Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE and continued in RRC IDLE. 
· The logged measurement stored in UE during RRC INACTIVE and IDLE are kept for a given common period before they are deleted as in LTE MDT. 
· MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability. 

· Best beam index (SSB index) of the camped cell is supported as part of the logged MDT report.
⁻
for RLF report and accessibility measurements, UE logs these measurements without the need for prior configuration by the network. Upon UE entering connected state, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements
⁻
to address Coverage Optimisation use case, RLF report and accessibility measurements is enhanced with:  
· NR RLF Report can indicate the information to differentiate DL and UL availability after RLF occurrence. 
· NR CEF (Connection Establishment Failure) Report is enhanced with further information elements expressing the number of failed connection setup attempts after RLF at least including the number and available location information.

⁻
for WLAN/Bluetooth measurement collection: procedure for LTE WLAN/Bluetooth measurement collection is taken as baseline. The procedure baseline in TS 36.331 includes: 

· Supporting WLAN/Bluetooth measurement collection for logged MDT, immediate MDT, RLF report and accessibility measurements. 

· Supporting WLAN and Bluetooth name list configuration in order to only collect the measurements of operator deployed WLAN and Bluetooth.
· Supporting reporting WLAN ID, RSSI, RTT for WLAN measurements and reporting Bluetooth address, RSSI for Bluetooth measurement.
· For MDT continuity:
· Logged MDT continuity could span PLMNs within MDT PLMN list in NR.

· Logged MDT continuity could not span RATs and systems, e.g. when cell reselection to/from NR. Different system mentioned here means different core network.

· Signalling based immediate MDT continuity could span PLMNs within MDT PLMN list in NR.

· Signalling based immediate MDT continuity could not span RATs, e.g. when handover to/from NR. 
· For user consent:

· For Signaling-based MDT in NR, the user consent is required as in LTE.
· If user consent is available in NG-RAN, NG-RAN can initiate area based MDT activation.
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