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1
Introduction

The study on RAN-Centric Data Collection and Utilization for LTE and NR was agreed in the RAN plenary #80. The corresponding RAN3 work is started from this meeting. Minimization of Drive testing is one of the objectives for this study. So in below the use case for Minimization of Drive testing is discussed. 
2
Discussion

There are two MDT modes in LTE: Logged MDT and Immediate MDT. The immediate MDT is the functionality involving measurements performed by the UE or by the eNB for the UE in CONNECTED state. If the measurement is performed by the UE, the UE reports the measurement result to the eNB at the time of reporting condition fulfils. At last, the eNB reports the MDT measurement record to the Trace Entity. The logged MDT is the MDT functionality involving measurement logging by UE in IDLE mode. The UE indicates the MDT reporting availability when the UE moves into CONNECTED state. The eNB can retrieve MDT record from the UE and then report it to the Trace Entity.
Currently, nine measurement modes are defined in LTE MDT immediate mode as showed in below.
· M1: RSRP and RSRQ measurement by UE.
· M2: Power Headroom measurement by UE.
· M3: Received Interference Power measurement by eNB. This is a cell measurement.
· M4: Data Volume measurement separately for DL and UL, per QCI per UE, by eNB.
· M5: Scheduled IP Throughput for MDT measurement separately for DL and UL, per RAB per UE and per UE for the DL, per UE for the UL, by eNB. QCI values of the RABs that have contributed to a measurement value are logged with the measurement values. 
· M6: Packet Delay measurement, separately for DL and UL, per QCI per UE, see UL PDCP Delay, by the UE, and Packet Delay in the DL per QCI, by the eNB.
· M7: Packet Loss rate measurement, separately for DL and UL per QCI per UE, by the eNB.
· M8: RSSI measurement by UE.
· M9: RTT measurement by UE.
It is not decided which detail measurement mode should be supported in NR MDT, but both immediate and logged MDT are mentioned in the objective of study item, so it is understood that both MDT modes should be supported in NR MDT.
Proposal-1：
Both immediate MDT and logged MDT should be supported in NR.

For the logged MDT measurement, the NG-RAN node forwards the MDT configuration to the UE via RRC message and the UE performs the measurement. After the UE reports the measurement result availability, the NG-RAN node can retrieve the MDT record from the UE via RRC message then reports it to the trace entity. So  only the NG-RAN control plane is relevant for the logged MDT configuration and reporting, don’t need to consider if RAN is split or not. Logged MDT should be applied to IDLE mode and it is FFS whether it is also applied to INACTIVE mode. We think it is not efficient to let INACTIVE mode UE enter CONNECTED mode only for MDT measurement reporting every time reporting condition fulfils. So it is proposed logged MDT is also applied to INACTIVE mode.
For the immediate MDT, the nine measurement modes can be divided into two groups: UE measure or NG-RAN measure. For the measurement performed by UE, same reason as logged MDT, whether NG-RAN is split has no impact. For the measurement performed by NG-RAN node, the configuration and reporting mechanism are different if RAN is split, therefore we need to consider non-split RAN and split RAN separately. 
Proposal-2:
Logged MDT is applied to INACTIVE mode.
Proposal-3：
For the logged MDT, don’t need to consider RAN is split or not. 
Proposal-4:
For the immediate MDT, non-split RAN and split RAN should be considered respectively. 

If RAN is not split, the main issue is whether all of the existing LTE measurement mode should be supported in NR. Seems there is no reason not to support it. At least the LTE measurement mode can be the starting point for NR MDT.

Split RAN is a new RAN architecture and hasn’t been considered in the MDT mechanism. For the split RAN, the configuration and reporting mechanism are different from the non-split case. i.e. below two issues need to be studied particularly for the split RAN: 
A) How to configure MDT in the split RAN. 
B) How to report the MDT record from the split RAN to the trace entity.
A) How to configure MDT in the split RAN
For the first issue, the problem is when the MDT measurement is configured, the core network doesn’t know if the NG-RAN is split or not, so the core network configures the NG-RAN to measure the performance for the whole RAN. While if the RAN is split, the measurement should be performed in a split way as well. i.e. each NG-RAN part measures the performance for each part.
There are two possible ways to configure the MDT measurement for the split RAN:

1) Split NG-RAN is visible to the core network and OAM entity. The core network or the OAM entity configures each split RAN part to measure the performance for each part separately. Then the Trace Entity can sum up the performance for each part to get the whole performance in the NG-RAN.
2) The CU-CP splits the MDT measurement into different measurement which is taken by different RAN part. For example, the AMF configures a NG-RAN node to measure the packet delay for a UE. If the NG-RAN node is split into CU-CP, CU-UP and DU, the CU-CP configures the CU-UP and DU to measure the packet delay in each node separately.
B) How to report the MDT record from the split RAN to the trace entity
For the second issue, since in the split RAN, the MDT measurement is split, i.e. the MDT measurement is performed in CU-UP and DU separately. Accordingly the MDT reporting mechanism is also need to be studied. The possible reporting methods are listed in below. 
1) CU-CP gathers the MDT reporting together and reports it to the trace entity.

2) CU-UP gathers the MDT reporting together and reports it to the trace entity.

3) DU gathers the MDT reporting together and reports it to the trace entity.

4) Each part reports its measurement report to the trace entity separately.

Since it is the beginning stage of the study, it is proposed to include all the possible methods into the TR.

Proposal-5:

It is proposed to include the below proposal into the TR37.816.
3
Proposal

In this document, the general discussion for the MDT use case is made. It is proposed:
Proposal-1：
Both immediate and logged MDT should be supported.
Proposal-2:
Logged MDT is applied to INACTIVE mode.
Proposal-3：
For the logged MDT, don’t need to consider RAN is split or not. 

Proposal-4:
For the immediate MDT, non-split RAN and split RAN should be considered respectively. 
Proposal-5:

It is proposed to include the below proposal into the TR37.816.
4
 Text Proposal for TR37.816

a.b 
Support for Minimization of Drive testing
a.b. 1
Logged MDT
Support of Logged MDT complies with the principles for measurements in the idle mode UE and INACTIVE mode.

For Logged MDT, the configuration, measurement collection and reporting of the concerning measurement will be done in cells of the same RAT type. 
a.b. 2
Immediate MDT
a.b. 2.1 
Immediate MDT in non-split RAN

Taking the LTE MDT as the staring point, below nine measurement modes should be defined in NR MDT immediate mode.
· M1: RSRP and RSRQ measurement by UE.

· M2: Power Headroom measurement by UE.

· M3: Received Interference Power measurement by NG-RAN. 
· M4: Data Volume measurement separately for DL and UL, by NG-RAN.

· M5: Scheduled IP Throughput for MDT measurement separately for DL and UL, by NG-RAN.. 
· M6: Packet Delay measurement, separately for DL and UL, DL by the NG-RAN, UL by UE.
· M7: Packet Loss rate measurement, separately for DL and UL, by the NG-RAN.
· M8: RSSI measurement by UE.

· M9: RTT measurement by UE.

a.b. 2.2
Immediate MDT in split RAN
Split RAN is a new RAN architecture and hasn’t been considered in the MDT mechanism. So for split RAN, there are two issues need to be studied. 

1) How to configure MDT in split RAN. 

2) How to report the MDT record from split RAN to the trace entity.

a.b. 2.2.1

MDT Configuration

The problem is when the MDT measurement is configured, the core network doesn’t know if the NG-RAN is split or not, so the core network configures the NG-RAN to measure the performance for the whole RAN. While if the RAN is split, the measurement should be performed in a split way as well. i.e. each NG-RAN part measures the performance for each part.
There are two possible ways to configure the MDT measurement for the split RAN:

1) Split NG-RAN is visible to the core network and OAM entity. The core network or the OAM entity configures each split RAN part to measure the performance for each part separately. Then the Trace Entity can sum up the performance for each part to get the whole performance in the NG-RAN.

2) The CU-CP splits the MDT measurement into different measurement which is taken by different RAN part. For example, the AMF configures a NG-RAN node to measure the packet delay for a UE. If the NG-RAN node is split into CU-CP, CU-UP and DU, the CU-CP configures the CU-UP and DU to measure the packet delay in each node separately.

a.b. 3.2

MDT Reporting 

In the split RAN, the MDT measurement is split, i.e. the MDT measurement is performed in CU-UP and DU separately. Accordingly the MDT reporting mechanism is also need to be studied. The possible reporting methods are listed in below.
1) CU-CP gathers the MDT reporting together and reports it to the trace entity.

2) CU-UP gathers the MDT reporting together and reports it to the trace entity.

3) DU gathers the MDT reporting together and reports it to the trace entity.

4) Each part reports its measurement report to the trace entity separately.

// **************************** end of proposal ****************************
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