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1
Introduction

In RAN plenary #84, the new work item NR_SON_MDT is agreed in RP-191594. MDT features for NR are agreed as one of the objectives of the WI:
· Support of MDT features for identified use cases, including coverage optimization, QoS verification via MDT, indoor MDT improvement, location information reporting, and sensor data collection [RAN2, RAN3]:
·Specification of Logged MDT for both RRC_IDLE and RRC_INACTIVE UEs [RAN2, RAN3, RAN4]
·Specification of Immediate MDT for RRC_CONNECTED UEs[RAN2, RAN3]
·Specification of reporting e.g. RLF and accessibility measurements [RAN2, RAN4]
·Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]
NOTE: NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort, but W1 specification work for MDT is not included in this WID.
Before the new WI, MDT is discussed in the SI “RAN-centric Data Collection and Utilization for LTE and NR”. The conclusions of this SI are caught into TR 37.816. According to the TR, MDT/TRACE features in LTE can be reused as the baseline for NR MDT, including MDT procedures and MDT measurements.
This paper discusses the RAN3 impacts for MDT procedures and MDT measurements in NR.   
2
Discussion

2.1
MDT procedures

2.1.1
General
LTE MDT includes signalling based MDT management based MDT, which shall be supported for NR MDT.

For signalling based MDT, MDT activation should be trigged from core network, and sent to RAN at the interface between RAN and core network. In LTE, the information of MDT activation is carried in Trace activation, which is transferred in initial context setup procedure and trace procedures at S1 interface. It can be reused for NR MDT activation. The details of the information of MDT activation are discussed in section 2.2 of this paper.
In NR, The initial context setup procedure and trace procedures have been defined at Ng interface, as well as the IE Trace activation in these 2 procedures. So the information of MDT activation should be defined and added into the IE Trace activation in NgAP. The impacted PDUs are INITIAL CONTEXT SETUP REQUEST and TRACE START.
In addition, the configurations of MDT activation shall be propagated to target RAN node from source RAN node in order to ensure MDT activation after handover or ue context retrieve. In LTE, Trace activation is transferred in handover resource allocation procedure at S1 interface, and handover preparation procedure and retrieve context procedure at X2 interface. It can be reused for NR MDT activation.
In NR, the handover resource allocation procedure has been defined at Ng interface, and the handover preparation procedure and retrieve context procedure have been defined at Xn interface, as well as the IE Trace activation in these  procedures. Similarly, what we should do is to define and add the information of MDT activation into the IE Trace activation in both NgAP and XnAP. The impacted PDUs are HANDOVER REQUEST in NgAP, HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE in XnAP.
Observation 1: Signalling based MDT in LTE can be reused as the baseline of NR MDT.
Proposal 1:
It is proposed to add the information of MDT into Trace activation in both NgAP and XnAP to support Signalling based MDT in NR.

For management based MDT, MDT activation configurations are sent directly to RAN by the management system. In LTE, the information for user consent, including user consent and the related PLMN list, shall be sent to the RAN from the CN to allow selection of the UE for management based MDT in RAN. It’s transferred in initial context setup procedure at S1 interface. 

The information of user consent should be propagated between RAN nodes also. In LTE, it’s transferred in handover resource allocation procedure at S1 interface, and handover preparation procedure and retrieve context procedure at X2 interface. It should be supported in NR as well.
In NR, the procedures have been defined at Ng and Xn interface. It should define the information of user consent, including user consent and the related PLMN list, and add it into the procedures in both NgAP and XnAP. The impacted PDUs are INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST in NgAP, and HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE in XnAP.
Observation 2: The feature about user consent should be supported for management based MDT in NR.
Proposal 2:
It is proposed to add the information of user consent into INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST in NgAP, and HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE in XnAP for management based MDT in NR.
2.1.2
MDT procedures in split RAN

MDT procedures include MDT activation procedures and MDT reporting procedures.
TRACE features for NG-RAN and NG-RAN Trace Record Content is descripted in TS 32.423. For split RAN architecture, trace features for E1C and F1C interfaces are required.
In TR 37.816, the procedures for MDT activation in split RAN are recommended to be specified for signaling activation and management activation.
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Figure 1

Signalling MDT Activation in split RAN
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Figure 2
Management MDT Activation in split RAN

MDT activation can be initiated and sent to the CU-CP by the AMF or OAM. The CU-CP may further decide which DU or which CU-UP to perform the MDT activation if some MDT measurements have to be performed in CU-UP or DU. There is no a mechanism to inform CU-UP or DU with MDT activation from CU-CP. It needs to define the mechanism to transfer the MDT activation to the CU-UP or the DU from the CU-CP.

Given trace features for E1C and F1C interfaces are required, the procedures at E1 and F1 interfaces can be used, which can refer to the Trace procedures in X2AP. The procedures can include the PDUs TRACE START and DEACTIVATE TRACE in E1AP and F1AP as defined in X2AP. In X2AP PDU TRACE START, Trace activation, including E-UTRAN Trace ID (need to be changed to NG-RAN Trace ID), Interfaces To Trace, Trace Depth and Trace Collection Entity IP Address, can be reused. The definition of TCE IP addr depends on the discussion in RAN3 about MDT reporting. The information of MDT activation for E1 and F1 needs to be defined and added into Trace activation in E1AP and F1AP. DEACTIVATE TRACE in X2 can be reused in E1AP and F1AP as well.
Observation 3: In split RAN, a mechanism is needed to transfer the MDT/TRACE activation to a CU-UP or a DU from a CU-CP to indicate the CU-UP or the DU to start MDT/TRACE measurement.
Proposal 3:
It is proposed to add new procedures, including the PDUs TRACE START and DEACTIVATE TRACE, into E1AP and F1AP as what we discuss, to support MDT/TRACE activation between CU-CP and CU-UP or DU in NR.

MDT reporting procedures are discussed in another paper R3-19xxxx.

2.1.3
MDT procedures in NR-DC
In RP-191594, MDT features for NR-DC shall be supported.
According to 37.816, the existing MDT framework is the baseline for the SCG cells related MDT configuration.
So MN and SN in NR-DC should support MDT/TRACE features. In our understanding, the MDT/TRACE measurement can be initiated and sent to MN by the AMF or by OAM. Then the MN can send an indication about MDT activation to a SN to start MDT measurements. But it is not supported in the legacy 3GPP specifications so far. 

So it needs a mechanism to transfer the MDT activation to the SN from the MN in NR-DC.
Similar with MDT/TRACE support in split RAN, Trace procedures in X2AP can be referred to. It means the PDU TRACE START and DEACTIVATE TRACE should be defined in XnAP. The IEs in the 2 PDUs in X2AP can be reused in XnAP, except UE Application layer measurement configuration. 
Observation 4: MDT activation and reporting for EN-DC can be reused as the baseline of MDT activation for NR-DC.
Proposal 4:
It is proposed to add new procedures, including the PDUs TRACE START and DEACTIVATE TRACE, into XnAP as what we discuss, to support MDT/TRACE activation for NR-DC scenario.
2.2
MDT measurements
According to 37.816, Logged MDT and Immediate MDT are to be supported in NR. And the measurements which shall be supported for MDT performance are discussed in the TR as following:

⁻
DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells (logged MDT and immediate MDT)

⁻
PHR (immediate MDT)

⁻
Received Interference Power measurement (immediate MDT)

⁻
Data Volume measurement separately for DL and UL (immediate MDT)

⁻
Scheduled IP Throughput for MDT measurement separately for DL and UL (immediate MDT)

⁻
Packet Delay measurement separately for DL and UL (immediate MDT)

⁻
Packet loss rate measurement separately for DL and UL (immediate MDT)
⁻
RSSI measurement by UE (logged MDT and immediate MDT, for WLAN/Bluetooth measurement)

⁻
RTT measurement by UE (logged MDT and immediate MDT, for WLAN measurement)
The summary for the MDT measurements in NR includes the measurements for both Immediate MDT and Logged MDT.
For Immediate MDT, M1-M9 is defined in TS 37.320 for LTE. In our understanding, the measurements for immediate MDT in NR can be covered by the measurements for immediate MDT in LTE. It means the immediate MDT measurements which have been defined in 3GPP specifications can be as the baseline of the immediate MDT measurements which shall be supported in NR.
For Logged MDT, configuration of downlink pilot strength measurements logging, logging interval/duration and configuration for WLAN/Bluetooth measurements are defined in TS 37.320 for LTE. Similarly, the measurements for logged MDT in NR can be covered by the measurements for logged MDT in LTE. So the logged MDT measurements which have been defined in LTE can be as the baseline of the logged MDT measurements which shall be supported in NR.

But, besides these measurements which can be reused in NR, there are some other MDT measurements which should be supported in NR are not clear, including:
1. The measurement parameters related to NR RAT, such as both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR for Immediate MDT and best beam index (SSB index) of the camped cell for logged MDT. --need to be defined in RAN2
2. The measurement parameters related to NR MBMS, such as MBSFN MDT measurements. --need to wait for the discussion for NR MBMS in RAN2 and RAN3.
3. L2 measurements, some of them could be specific for EN-DC/NR-DC scenarios or CU-DU split architecture, e.g. the measurements defined in TS 28.552. --need to be defined in RAN2
4. The logging for out-of-coverage detection for NR logged MDT even when an UE is in RRC-IDLE status. --need to be defined in RAN2
5. The measurement parameters related to sensor information, such as the information about UE orientation in a global coordinate system. --need to be defined in RAN2 or RAN3.
6. RLF report and accessibility measurements, including and not limted to NR RLF report, NR CEF report. --need to be defined in RAN2.
7. Some new logged MDT measurements which are NR specific, including the best beam index (SSB index) of the camped cell, Beam RSRP/RSRQ of the best beam of camped cell and etc. -- need to be defined in RAN2.
In short, many MDT measurements are still unclear for immediate MDT and logged MDT in NR, and it depends on the discussions which are in progress in 3GPP RAN2 or RAN3. So we propose to clarify and define these unclear MDT measurements for NR in RAN3 with RAN2’s assistance.

Observation 5: MDT measurements in LTE can be as the baseline of the measurements in NR. But many undefined MDT measurements for NR MDT depend on the discussions which are in progress in 3GPP.
Proposal 5:
It is proposed to clarify and define these undefined MDT measurements for NR in RAN3 with RAN2’s assistance. 
3
Conclusions
The contribution analyzed the RAN3 impacts for MDT procedures and MDT measurements in NR. We have the following proposals and observations.

Observation 1: Signalling based MDT in LTE can be reused as the baseline of NR MDT.
Proposal 1:
It is proposed to add the information of MDT into Trace activation in both NgAP and XnAP to support Signalling based MDT in NR.

Observation 2: The feature about user consent should be supported for management based MDT in NR.
Proposal 2:
It is proposed to add the information of user consent into INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST in NgAP, and HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE in XnAP for management based MDT in NR.
Observation 3: In split RAN, a mechanism is needed to transfer the MDT/TRACE activation to a CU-UP or a DU from a CU-CP to indicate the CU-UP or the DU to start MDT/TRACE measurement.
Proposal 3:
It is proposed to add new procedures, including the PDUs TRACE START and DEACTIVATE TRACE, into E1AP and F1AP as what we discuss, to support MDT/TRACE activation between CU-CP and CU-UP or DU in NR.

Observation 4: MDT activation and reporting for EN-DC can be reused as the baseline of MDT activation for NR-DC.
Proposal 4:
It is proposed to add new procedures, including the PDUs TRACE START and DEACTIVATE TRACE, into XnAP as what we discuss, to support MDT/TRACE activation for NR-DC scenario.
Observation 5: MDT measurements in LTE can be as the baseline of the measurements in NR. But many undefined MDT measurements for NR MDT depend on the discussions which are in progress in 3GPP.
Proposal 5:
It is proposed to clarify and define these undefined MDT measurements for NR in RAN3 with RAN2’s assistance. 
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