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1
Introduction

The study on RAN-Centric Data Collection and Utilization for LTE and NR was agreed. The MDT use case was discussed through the email discussion before the meeting. During the email discussion, it was clarified the MDT configuration and reporting should take the split NG-RAN into account. It is new for 5G. This document discusses how to make MDT configuration and reporting in split NG-RAN. 
2
Discussion

There are two modes for the MDT measurements: Logged MDT and Immediate MDT. The immediate MDT is the functionality involving measurements performed by the UE in CONNECTED state. The logged MDT is the MDT functionality involving measurement logging by UE in IDLE mode or INACTIVE mode. During the email discussion, the common understanding is both should be supported in 5G MDT.
The LTE MDT measurement is the baseline for 5G MDT and also need to take the 5G new feature into account. But it is not decided whether all the LTE measurements will be supported in 5G, it is discussing in RAN2 and SA5 as well. Generally, the NR MDT measurement can be divided into two groups, UE measure or NG-RAN measure. For the measurement performed by the UE, the NG-RAN node forwards the MDT configuration to the UE. Only control plane in the NG-RAN node is relevant. So whether RAN is split has no impact to this kind of measurements. For the measurement performed by the NG-RAN node, we need to consider how to configure MDT measurement if RAN is split. After the MDT configuration is received by CU/CU-CP, this measurement may need to split into different measurements and take place in different entities. If the measurement is performed in different places, how to report from different entities is also need to be looked at. So in below, these two issues are studied.
2.1 MDT configuration in split RAN
2.1.1 Signalling activation 

If the MDT measurement is initiated by the AMF, the AMF sends MDT measurement request to the CU/CU-CP. The CU/CU-CP may further decide which DU or which CU-UP to perform the MDT measurement. For some measurement, CU/CU-CP may need to split the measurement into different measurements. e.g. if the AMF requests the M6-Packet Delay Measurement, the CU/CU-CP splits M6 into packet delay in CU-UP, packet delay in F1 and packet delay in DU. CU/CU-CP sends corresponding configuration information to the DU/CU-UP.
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Figure 1

Signalling activation in split RAN

2.1.2 Management activation
In Management activation, the configuration parameters for trace/MDT are sent directly to the NG-RAN node. So we have 2 options:
Option 1: The configuration parameters are sent directly to CU-CP. Then CU-CP forwards the configuration parameters to CU-UP or DU if some measurements have to be performed in CU-UP or DU. The option 1 is showed in below figure.
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Figure 2
Option 1 for management activation
Option 2: The configuration parameters are sent directly to CU-CP, and CU-UP or DU if some measurements have to be performed in CU-UP or DU. The option 2 is showed in below figure.
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Figure 3
Option 2 for management activation
2.2 MDT Reporting in split RAN
If the measurements take place in different nodes, there are two alternatives to report the MDT record to the MDT collecting entity. One alternative is the DU or the CU-UP reports the MDT record to the CU-CP based on the configured reporting mechanism, .e.g. periodic or event trigger. The CU-CP collects the MDT record and reports the MDT record including MDT reference identity to the MDT collecting entity. If option 1 of management activation is performed, CU-CP has to send Cell Trace Report before MDT reporting. The alternative 1 is showed in below figure.
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Figure 4:  MDT Reporting Alternative 1

Another alternative is the DU or the CU-UP or CU-CP reports the MDT record to the MDT collecting entity respectively. If the same MDT reference identity is configured in different entities for a MDT measurement, it is possible that the MDT collecting entity can combine the measurements reported from different entities. If option 2 of management activation is performed, DU or CU-UP could have to send Cell Trace Report to CU-CP, and CU-CP has to send Cell Trace Report to CN before MDT reporting. The alternative 2 is showed in below figure.
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Figure 5:  MDT Reporting Alternative 2

The MDT configuration and MDT reporting in split RAN is new procedures introduced by the new RAN architecture. It is RAN3 scope to decide the signalling impact for split RAN. So it is proposed to include the above configuration and reporting mechanism into the TR.
Proposal:
It is proposed to include the above MDT configuration and reporting mechanism into the TR37.816.
3
Text Proposal for TR37.816
5.7 
Support for Minimization of Drive testing
5.7.1
Use case description
5.7.x
MDT Configuration in split RAN
5.7.x.1
Signalling activation
If the MDT measurement is initiated by the AMF, the AMF sends MDT measurement request to the CU/CU-CP. The CU/CU-CP may further decide which DU or which CU-UP to perform the MDT measurement. For some measurement, CU/CU-CP may need to split the measurement into different measurements. e.g. if the AMF requests the M6-Packet Delay Measurement, the CU/CU-CP splits M6 into packet delay in CU-UP, packet delay in F1 and packet delay in DU. CU/CU-CP sends corresponding configuration information to the DU/CU-UP.
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Figure 5.7.x-1

Signalling activation in split RAN

5.7.x.2
Management activation
In Management activation, the configuration parameters for trace/MDT are sent directly to the NG-RAN node. 2 options should be considered:

Option 1: The configuration parameters are sent directly to CU/CU-CP. Then CU/CU-CP forwards the configuration parameters to CU-UP or DU if some measurements have to be performed in CU-UP or DU, e.g. the M6-Packet Delay Measurement. The option 1 is showed in below figure.


[image: image7.emf]EM

EM

CU-CP

CU-CP

CU-UP

CU-UP

DU

DU

MDT Activation

MDT Activation

MDT Activation


Figure 5.7.x-2
Option 1 for management activation in split RAN

Option 2: The configuration parameters are sent directly to CU-CP, and CU-UP or DU if some measurements have to be performed in CU-UP or DU. The option 2 is showed in below figure.
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Figure 5.7.x-3
Option 2 for management activation in split RAN

5.7.y
MDT Reporting in split RAN
If the measurements take place in different nodes, there are two alternatives to report the MDT record to the MDT collecting entity. One alternative is the DU or the CU/CU-UP reports the MDT record to the CU/CU-CP based on the configured reporting mechanism, .e.g. periodic or event trigger. The CU/CU-CP collects the MDT record and reports the MDT record including MDT reference identity to the MDT collecting entity. If option 1 of management activation is performed, CU/CU-CP has to send Cell Trace Report before MDT reporting. The alternative 1 is showed in below Figure 5.7.y-1.
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Figure 5.7.y-1:  MDT Reporting Alternative 1

Another alternative is the DU or the CU-UP or CU-CP reports the MDT record to the MDT collecting entity respectively. If the same MDT reference identity is configured in different entities for a MDT measurement, it is possible that the MDT collecting entity can combine the measurements reported from different entities. If option 2 of management activation is performed, DU or CU-UP could have to send Cell Trace Report to CU-CP, and CU-CP has to send Cell Trace Report to CN before MDT reporting. The alternative 2 is showed in below Figure 5.7.y-2.
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Figure 5.7.y-2:  MDT Reporting Alternative 2

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