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1   Introduction
The RAN has decided to study the SON/MDT in the SI RAN-centric Data collection and utilization [1].  One of the objective is related to the MDT:

· Collection: Study the procedure for configuration and collection of UE measurements, L1/L2 RAN node measurements and signalling procedure for distributed and central analysis. Identify the potential standard impact on related network entities. Additionally for MDT study following solutions [RAN3, RAN2]:

· Logged MDT focusing on RRM measurements;

· Immediate MDT focusing on RRM measurements;
In this document we will discuss the support of MDT in NG-RAN.
2   Discussion
2.1   General principle and requirements

In section 4.1 general in TS 37.320, the general principles and requirements for LTE MDT are captured. Generally, those principles and requirements can be applied to NG-RAN MDT unless any issue is identified.
Proposal 1: It is proposed to reuse the general principles and requirements for LTE MDT in TS 37.320 unless any issue is identified.

MDT mode:
There are two modes for LTE MDT: logged MDT and immediate MDT. Logged MDT is to collect RSRP/RSRQ of network from idle mode UEs. The immediate MDT is performed only for RRC connected UEs. 
In NG-RAN, RRC_INCTIVE is introduced. It should be study whether MDT task can be configured to inactive mode UEs.

Proposal 2: NG-RAN MDT should support logged MDT and immediate MDT. 
Proposal 3: Whether MDT task can be performed by RRC_INACTIVE UEs should be further study.

Dependency on TRACE:
In LTE, the MDT signalling are embedded into existing trace procedures. Consequently, there are two kinds of MDT tasks. One is that the MDT task is initiated towards cells which is named as management based trace procedure, i.e. the cell traffic trace. The other is that the MDT task is initiated towards a specific UE by the signalling trace activation messages from CN node. 
Those two kind of MDT tasks can be reused in NG-RAN MDT. 

However, either management based MDT or signalling based MDT is initiated by OAM. This is because the current use cases of MDT are located in OAM, such as coverage hole detection, Qos verification, etc. In NG-RAN, it should be possible to extend the MDT use cases to other SON functions. Which means it’s possible for a NG-RAN node to initiate MDT tasks for SON functions located at NG-RAN node.
Proposal 4: NG-RAN MDT should support management based MDT and signalling based MDT.
Proposal 5: It is proposed to study the need to initiated MDT task by a NG-RAN node to support SON functions located at NG-RAN.
2.2   Signalling procedure

NG-RAN supports two RATs nodes and new architecture for gNB, e.g., CU-DU function split, and CP-UP separation. Some measurements should be calculated in CU-UP (e.g. Data Volume), and some are executed by DU (e.g. Received Interference Power measurement, Power Headroom measurement). 
We think that the MDT signalling procedure should be able to collect measurements from CU, DU and CU-UP.
Proposal 6: The MDT signalling procedure should be able to collect measurements from CU, DU and CU-UP.

The 5G introduces EN-DC, MR-DC. There are SN terminated bearers. It should be possible to collect measurements related to SN terminated bearers. Therefore the SI should study the need to collect measurements at SN node in every DC scenario.
Proposal 7: The MDT signalling procedure should be able to collect measurements from SN nodes in each DC scenario, e.g., EN-DC, MR-DC.
2.3   Measurements
LTE MDT support to collect measurements M1 ~M9 as described in TS37.320.  Also LTE introduces accessibility and MBSFN, WLAN/Bluetooth related measurements in after Release. The measurements collected by NG-RAN MDT should be use case driven. For example, the M1 ~M9 measurements, RLF report related to coverage, accessibility and Qos verification use cases should be applied to NG-RAN MDT because those use cases are still valid and important in NG-RAN. 
Proposal 8: The measurements collected by NG-RAN MDT should be use case driven.
Proposal 9: The M1 ~M9 measurements, RLF report related to coverage, accessibility and Qos verification use cases should be applied to NG-RAN MDT. Detailed definition is FFS.

According to the SI, RAN3&RAN2 will study the use cases and benefits of MDT applicable to different scenarios and take NR new features into account.
1. Study the use cases and benefits of RAN centric Data utilization, e.g. SON features including mobility optimization (cell and beam based), RACH optimization, load sharing/balancing related optimization, coverage and capacity optimisation, Minimization of Drive testing (MDT), URLLC optimisation, LTE-V2X (i.e., PC5 and uu), etc., applicable to different scenarios in NG-RAN, MR-DC connected to 5GC and EPC and LTE and take NR new features, e.g., beam, network slice, BWP, duplication etc. into account [RAN3, RAN2].
Proposal 10: NG-RAN MDT should be able to collect measurements for support of new services and features, e.g., URLLC, V2X, and slice.

NR introduces the beam (e.g. SSB) and SUL. In our understanding, different beam may has different coverage. The coverage of some beams of one cell is good, but the coverage of other beams is not good. The operator may want to know the coverage of different beams, so the operator can adjust some parameters to improve the coverage of beams. Therefore we think the UE can report the measurement results of beams in logged MDT.

NR also introduces the SUL. The UE may select the SUL to set up the RRC connection. Therefore the UE needs to report the SUL information so that the network knows in which uplink carrier the RRC connection fails.

Proposal 11: NG-RAN MDT measurement collection should consider the impact from support of beam and SUL carrier.
In the last meetings of RAN2 and SA5 [2] [3], RAN2 &SA5 think it is important for operator to monitor the Uplink user plane latency and Downlink user plane latency separately. The NG-RAN MDT should study the uplink user plane latency and downlink user plane latency measurements.

Proposal 12: NG-RAN MDT should be able to collect UL/DL user plane latency related measurements as per other group’s requirement.
3   Conclusion
Based on the discussion in this paper, we have following proposals for NG-RAN MDT:
Proposal 1: It is proposed to reuse the general principles and requirements for LTE MDT in TS 37.320 unless any issue is identified.

Proposal 2: NG-RAN MDT should support logged MDT and immediate MDT. 
Proposal 3: Whether MDT task can be performed by RRC_INACTIVE UEs should be further study.

Proposal 4: NG-RAN MDT should support management based MDT and signalling based MDT.
Proposal 5: It is proposed to study the need to initiated MDT task by a NG-RAN node to support SON functions located at NG-RAN.
Proposal 6: The MDT signalling procedure should be able to collect measurements from CU, DU and CU-UP.

Proposal 7: The MDT signalling procedure should be able to collect measurements from SN nodes in each DC scenario, e.g., EN-DC, MR-DC.
Proposal 8: The measurements collected by NG-RAN MDT should be use case driven.
Proposal 9: The M1 ~M9 measurements, RLF report related to coverage, accessibility and Qos verification use cases should be applied to NG-RAN MDT. Detailed definition is FFS.

Proposal 10: NG-RAN MDT should be able to collect measurements for support of new services and features, e.g., URLLC, V2X, and slice.

Proposal 11: NG-RAN MDT measurement collection should consider the impact from support of beam and SUL carrier.
Proposal 12: NG-RAN MDT should be able to collect UL/DL user plane latency related measurements as per other group’s requirement.
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