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1
Introduction

Minimization of drive test (MDT) is an important use case for “RAN-centric data collection and utilization” [1]. During the email discussion for use cases of RAN-centric DCU [2], a common understanding was achieved that MDT configuration and measurement collection should be further studied for NR. 
In this contribution, we discuss the network aspects of MDT for NR, taking NR new architecture, e.g., EN-DC/MR-DC, CU-DU split and CP-UP separation architecture into account. 
2
Discussion

2.1
MDT configuration and measurement collection


Minimization of drive test functionality helps operators to reduce the requirement for time consuming drive testing by collecting UE-related measurements from the subscribers and network elements. The standardization efforts for the MDT in LTE include MDT configuration and logging/measurements in both RRC CONNECTED and RRC IDLE mode. The procedure of logged and immediate MDT is handled by RAN2, whereas MDT configuration is mainly of the responsibility of RAN3.
In LTE, the MDT signalling is embedded into existing trace procedures. It results in two general types of MDT:

· Management based MDT: It is an enhancement of management based trace functionality, where data is collected from multiple UEs within a specific geographical area. A list of cells or tracking areas is used to define the target area within which measurements are recorded. 
· Signalling based MDT: It is an enhancement of signalling based subscriber and equipment trace, where data is collected from a specific UE by reusing the subscriber/cell trace functionality. 
In NR Rel-15, SA5 has already added support for 5G Trace in the specifications of 32.421-32.423. It could be extended later to support MDT on top of the 5G trace procedure when RAN part standardization work finish. 
It has been agreed at RAN2 #105 meeting, both management and signalling based MDT will be supported for NR. The trace procedure in LTE can be taken as baseline.


1. Logged MDT, immediate MDT and accessibility report should be supported for NR MDT. LTE MDT measurements/failures could be the baseline


2. Logged MDT should also be supported for RRC_INACTIVE and RRC_IDLE. LTE 


3. Management based and signalling based trace procedure in LTE can be reused in NG-RAN MDT.

Observation 1: It has been agreed to support both management based and signalling based MDT for NR. The trace procedure in LTE will be taken as baseline.
2.2
Potential enhancements needed for NR
NR supports EN-DC/MR-DC and new architecture for gNB, e.g., CU-DU split, and CP-UP separation. These architectures basically comprise of more than one node. Two key issues need to be addressed to support MDT in NR for these architectures, including

· How to send the MDT measurement configuration to the RAN node? 

· How to collect the measurements from different nodes?
Proposal 1: MDT for MR-DC and CU-DU split is in the scope of SI, MDT configuration and measurement collection for NR architecture comprising of more than one node should be studied.
1) CU-DU split and CP-UP separation RAN architecture

For immediate MDT, both RAN measurements and UE measurements can be configured. CU-DU split and CP-UP separation architecture has no impact on the UE measurement configuration. Nevertheless, due to the split architecture, RAN measurements in gNB will be distributed to CU-CP, CU-UP and DU, e.g., some measurements are calculated in CU (L2 traffic measurement), while some others are calculated by DU (MAC layer measurement). This may make the MDT configuration and collection for RAN measurements different from LTE. Basically, there are two potential solutions as below:
Solution 1: Split RAN architecture is visible to the core network and OAM. 
The MDT configuration can include the specific configuration for each logical node of the gNB. In this case, each node can report the measurements independently to TCE like entity.
Solution 2: Split RAN architecture is invisible to the core network and OAM
MDT configuration is target for gNB, similar as LTE. When receiving the configuration, CU-CP decides to split MDT measurement into measurements for CU-UP and DU. CU-UP and DU then performs the measurements and reports to CU-CP. The CU-CP collects the measurements, made some processing if needed, then report to TCE entity.
Solution 2 seems more reasonable because of the alignment with Rel-15 principle.
Proposal 2: To discuss and evaluate the proposed solutions for MDT measurement configuration and collection for RAN split architecture
2) EN-DC/MR-DC

For immediate MDT, similar as the case for split architecture, RAN measurements should also consider the measurements from different nodes in EN-DC/MR-DC, i.e., master node and secondary node. In addition to that, EN-DC/MR-DC architecture also has impacts for UE measurements. Since MN and SN can have its own SRB, UE measurements configuration for MDT can be sent from MN, SN or both. Basically, two basic solutions can be envisaged as shown in Figure 1, other alternatives with changes on some of the procedure is also possible.
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Figure 1 MDT configuration and measurement collection procedure for EN-DC/MR-DC
Solution 1:
· Upon receiving MDT activation which includes MDT configuration information, MN selects the UEs for MDT measurements
· MN sends MDT configuration parameters to SN

· MN and SN execute MDT measurement respectively, for RAN measurements and/or UE measurements.

· SN sends the MDT measurements from the UE and SN node to MN. MN collects the results form SN and send the integrated MDT record report to TCE
Solution 2:
· Upon receiving MDT activation which includes MDT configuration information, MN selects the UEs for MDT measurements. Alternatively, MN and SN could receive the MDT activation information individually. 
· MN may optionally send MDT configuration parameters to SN

· MN and SN execute MDT measurement respectively, for RAN measurements and/or UE measurements.

· MN and SN send the MDT record report to TCE respectively.
Proposal 3: To discuss and evaluate the proposed solutions for MDT measurement configuration and collection for EN-DC/MR-DC architecture
Proposal 4: Agree to capture the TP for MDT configuration and measurement collection in the TR.

3
Conclusion
In this contribution, we discuss the network aspects of MDT for NR, specifically address the issues in EN-DC/MR-DC,  CU-DU split and CP-UP separation architecture, including how to send the MDT measurement configuration to the RAN node and how to collect the measurements from different nodes. The following observations and conclusions are made,
Observation 1: It has been agreed to support both management based and signalling based MDT for NR. The MDT signalling in LTE will be taken as baseline.
Proposal 1: MDT for MR-DC and CU-DU split is in the scope of SI, MDT configuration and measurement collection for NR architecture comprising of more than one node should be studied.
Proposal 2: To discuss and evaluate the proposed solution for MDT measurement configuration and collection for RAN split architecture

Proposal 3: To discuss and evaluate the proposed solution for MDT measurement configuration and collection for EN-DC/MR-DC 
Proposal 4: Agree to capture the TP for MDT configuration and measurement collection in the TR.
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