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Introduction

MDT user case has been identified for NR in RAN3#101Bis and captured in TR 37.816. CU-DU split and MR-DC are typical architectures in NR. This contribution provides our consideration on NR MDT configuration coordination with those architectures. 
Discussion

MDT in LTE
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Figure 1: MDT configuration propagation in LTE
As shown in Figure 1, in LTE MDT [1], eNB obtains MDT measurement configuration from O&M or Core network (e.g. MME). eNB may send MDT configuration to UE in case the measurement takes place in UE side (e.g. M6 ).  

Although DC architecture has been introduces in LTE, only MN node in current specification is involved in MDT measurement configuration. 

Observation 1: LTE MDT measurement is not supported in SN node. 
MDT in MR-DC scenario

MR-DC [2] involves three types of Dual connectivity which are captured in the table as below. 
	EN-DC
	NGEN-DC
	NE-DC
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	UE is connected to one eNB that acts as a MN and one en-gNB that acts as a SN.
	UE is connected to one ng-eNB that acts as a MN and one gNB that acts as a SN
	UE is connected to one gNB that acts as a MN and one ng-eNB that acts as a SN


As shown in the table, only MN node in MR-DC has control plane connectivity to Core network. If NR uses the same principal in LTE, then only MN node is able to receive MDT configuration from Core network or from O&M. If  SN node does not involved in MDT measurement, then there is no way to evaluate the performance of SCG bearer and SCG split bearer.
Observation 2: There is no way to evaluate SCG bearer and SCG split bearer performance unless SN node is involved in MDT measurement as well. 
  NR MDT in CU-DU split scenario 
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Figure 2:CU-DU split architecture
Figure 2 shows the CU-DU split architecture. Only CU node has control plane connectivity to Core network. If we follow the same principal in LTE, then only gNB CU node is able to receive MDT configuration from Core network or from O&M. However, CU  is not able to enforce some MDT measurements alone. CU contains SDAP layer and PDCP layer. And RLC layer and MAC layer are located in DU. Without support from DU, gNB CU alone will not be able to enforce some measurements such as Uu packet delay and packet loss. 
Observation 3: gNB CU node is not able to enforce some MDT measurements without support from DU.

Based on the above observations, we propose,
Proposal 1: NR MDT should support with CU-DU and MR-DC architectures.
Issue1: How to split measurement task
The MDT trigger such as O&M does not know which system architecture the UE experienced. For example, whether UE is served with single connectivity, or MR-DC, or CU-DU architecture. In those different scenarios, the measurement results are certainly different. Therefore, the node receives MDT configuration need to consider further split measurement task into multiple parts. Some part of the task takes place in MN node, while the others take place in SN node or UE side. How to split and propagate the MDT measurement configuration needs further study. 

Take LTE MDT M6 measurement takes place in CU-DU for example, the measurement is Packet Delay. As shown in Figure 2, O&M sends the M6 configuration to gNB-CU, gNB-CU may split the task into two parts. One part is measurement in gNB-CU to determine packet transmission time from UPF node to DU node, and another part is measurement in gNB-DU to determine packet transmission time from DU node to UE. 
Issue2：Measurement trigger conflict

Multiple network elements measure the same type of UE separately. For example, MN network elements trigger signaling-based MDT measurements for a terminal, while SN base station network may trigger the management-based measurements, with the same measurements for the same UE. Then how to handle measurement conflict needs to be studied.
Proposal 2:How to split the MDT measurement task and avoid configuration conflict should be further study.
3. Conclusion

This contribution provides observations and proposals below.

Observation 1: LTE MDT measurement is not supported in SN node.

Observation 2: There is no way to evaluate SCG bearer and SCG split bearer performance unless SN node is involved in MDT measurement as well.

Observation 3: gNB CU node is not able to enforce some MDT measurements without support from DU.

Proposal 1: NR MDT should support with CU-DU, CP-UP and MR-DC architectures.
Proposal 2: How to split the MDT measurement task and avoid configuration conflict should be further study.
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5.7 Minimization of Drive Test (MDT) Use Cases

5.7.1 User case

....
In MR-DC scenario, only MN node in MR-DC has control plane connectivity to Core network.Therefore ,only MN node is able to receive MDT configuration from Core network or from O&M. If SN node does not involved in MDT measurement, then there is no way to evaluate the performance of SCG bearer and SCG split bearer.

In CU-DU scenario, only gNB-CU node has control plane connectivity to Core network. Therefore only gNB-CU node is able to receive MDT configuration from Core network or from O&M. However, gNB-CU is not able to enforce some MDT measurements alone. gNB-CU contains SDAP layer and PDCP layer. And RLC layer and MAC layer are located in DU. Without support of DU, gNB-CU alone will not be able to enforce some measurements such as Uu packet delay and packet loss. 

5.7.2 solution

.... 

NR Split architecture MDT should take into account several issues.
Issue1: How to split measurement task
The MDT trigger such as O&M does not know UE’s traffic using split architecture. For example, the UE’s service may have only single connectivity, or the UE’s service in MR-DC scenario, or the UE’s service using the CU-DU architecture. In these different scenarios, the measurement results are certainly different. Therefore , the node receives MDT configuration need to consider further split measurement task into multiple parts. One part takes place in MN node, another part takes place in SN node or UE side. How to split and propagate  MDT measurement need further study in SI. 

Issue2：Measurement trigger conflict
For example, multiple network elements measure the same type of UE separately. For example, MN network elements trigger signaling-based MTT measurements for a terminal, while SN base station network managers trigger management-based measurements, selecting the same measurements for the same UE. Then how to handle measurement conflict need further study in SI.

The Cooperate between gNB-CU and gNB-DU and between MN and SN should investigate to mitigate above issues.
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