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1. Introduction
According to the following description [1], RAN2 has agreed some principles of MDT in MR-DC. 
	[bookmark: _Toc9496484]5.7.3.5		MDT for dual connectivity
⁻	Immediate MDT configurations are supported for DC scenario.
⁻	Logged MDT configurations can come from SN node in DC scenario.
⁻	The existing MDT framework is the baseline for the SCG cells related MDT configuration.
⁻	The triggers for MDT measurements associated to MCG and SCG are separate.
⁻	MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.
⁻	If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.
⁻	If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3



RAN#84 has agreed the WI [2] on SON/MDT support for NR. The objectives of WI includes the specification of MDT for MR-DC scenario.
	· 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.



In this contribution, we will discuss how to support MDT in case of MR-DC.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1. logged MDT
According to the agreements of RAN2, the SN can configure the logged MDT.
Observation 1: SN can configure the logged MDT 
The objective of WI includes the specification of MDT for NR-DC and EN-DC scenario. NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort.
For the signalling based logged MDT, only the MN will receive the MDT configuration from the CN. In NR-DC, the MN and SN belong to the same RAT. The MN can directly configure the signalling based logged MDT. The MN does not need to send the signalling based MDT configuration to the SN and the signalling based logged MDT configuration from the CN does not need to include the MDT configuration for the SN. In EN-DC, the UE cannot camp on the NR cells. Therefore the SN does not need to configure the logged MDT.
Proposal 1: For the signalling based logged MDT in NR-DC and EN-DC:
· The MN does not send the signalling based logged MDT configuration to the SN.
· In EN-DC, the SN does not configure the logged MDT for the UE.
For the management based logged MDT, the SN can receive the logged MDT configuration from the OAM. Also we think the node should configure the MDT according to its configuration received from the OAM. Therefore the MN does not need to send the management based logged MDT configuration to the SN. In NR-DC, the SN can select and configure the logged MDT according to the configuration received from the OAM. In EN-DC, the UE cannot camp on the NR cells. Therefore the SN does not need to configure the logged MDT.
Proposal 2: For the management based logged MDT:
· In NR-DC, the SN selects the UE to configure the logged MDT according to the configuration received from OAM. 
· In EN-DC, the SN does not configure the logged MDT for the UE.
In LTE, the coverage use cases include the coverage mapping of Scell in CA scenario. Scell may be deployed in area where high traffic occurs. The location where a Scell is available to be added may show whether the deployment of Scell is according to the needs of capacity increase. In NR, the operators may want to know the coverage of NR. The reason is that the deployment of SN cell is related to capacity expansion and network planning. Also the operators want to know the coverage of NR SA before deploying the NR SA. Therefore RAN2 may need to consider how to collect the coverage of NR in EN-DC. 
In NSA, both the MN and SN can configure the immediate MDT measurement. In general, the network will configure the UE to be in MR-DC when the quality of SN is above one threshold. Therefore the NR SA coverage is different from the MR-DC coverage (as shown in Figure 1). Therefore the operators cannot get the coverage of NR SA. 
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[bookmark: _Ref19795669]Figure 1: Different coverage of EN-DC and NR SA
In LTE, the network configures the logged MDT measurement via RRC messages. The UE logs the measurement results of serving cell and the available measurement results of inter-RAT neighbouring cells when UE camps on the LTE cells. In R15, UE cannot camp on the NR cell in NSA. Therefore UE will not perform the logged MDT configuration from SN. In our understanding, the MN can configure the logged MDT measurement of SN and the UE can measure the NR cells like the early measurement reporting. Then the operator can get more data about the coverage of SN and get the coverage of NR SA. 
Proposal 3: In EN-DC, the OAM/CN can inform the logged MDT configuration of SN to the MN in order to collect the coverage of SN.
2.2. Immediate MDT
For each MR-DC UE, only the MN has one control plane connection with the CN entity. In the SI, RAN2 has agreed that all the immediate measurements of LTE are supported in NR. We analyses the signalling based immediate measurement in the following table.
Table 1 Analysis of the signaling based immediate measurement in MR-DC
	measurements
	Analysis

	DL signal quantities measurement results(M1)
	It is measured by the UE and reported to the RRC entity of the node. In our understanding, the operators may want to know the dl signal quantities of the SN and want to know the correlation of the data volume and the dl signal quantities. Therefore the MN need send the measurement requirement to the SN

	PHR(M2)
	It is measured by the UE. One of the PHR MAC CE format may include the PHR of the serving cells in the SN. It is configured by the MN. Also even if the PHR MAC CE of MN includes the PRH of SN, the value may be different from value reported by the UE to SN. Therefore the MN need send the measurement requirement to the SN

	Received Interference Power measurement(M3)
	It is measured by the PHY of the NG-RAN. In our understanding, the operators may want to know the interference of the SN and want to know the correlation of the data volume and the interference. In the last RAN2 meeting, RAN2 sends one LS to check the feasibility of this measurement. Therefore it depends on RAN2 decision. Therefore if RAN2 supports this measurement, the MN need send the measurement requirement to the SN

	Data Volume measurement separately for DL and UL(M4)
	They are measured per DRB in the PDCP layer. In NR-DC and EN-DC, some DRBs are terminated in the SN. For these DRBs, they are measured by the SN. Therefore MN need send the measurement requirement to the SN

	Scheduled IP Throughput for MDT measurement separately for DL and UL(M5)
	In LTE, this measurements involves the PDCP/RLC/MAC layer. And also SA5 has defined a new measurement (i.e. Scheduled IP Throughput separately for DL and UL) which only involves the RLC layer and measured at RLC layer. In NR-DC and EN-DC, the RLC entities of some DRBs are in the SN. For these DRBs, they are measured by the SN. Therefore MN need send the measurement requirement to the SN

	Packet Delay measurement separately for DL and UL(M6)
	RAN2 has agreed the delay measurement in L2 measurement. The measurements are measured per DRB. The delay measurement includes the delay in PDCP layer and RLC/MAC/PHY layer. In our understanding, the measurement in MDT can reuse the definition in L2 measurement. Therefore MN need send the measurement requirement to the SN.

	Packet loss rate measurement separately for DL and UL(M7)
	[bookmark: OLE_LINK53]For UL, in LTE, it involves the PDCP layer. And in TS 28.552 SA5 has defined a new measurement (i.e. UL PDCP SDU loss rate) that it is measured in the PDCP layer. 
For DL, in LTE, it involves the PDCP/RLC/MAC layer. And in TS 28.552 SA5 has defined two new measurements (i.e. DL PDCP SDU Drop rate in gNB-CU-UP and DL Packet drop rate in gNB-DU). 
In NR-DC and EN-DC, some DRBs involves the SN. For these DRBs, MN need send the measurement requirements to the SN. Therefore MN need send the measurement requirement to the SN

	RSSI measurement by UE
	It is measured by the UE.  The motivation is to improve the UE position using the Bluetooth information.  As discussed in the M1, the SN can configure the measurement to the UE. Therefore we think it is also configured by the SN in the immediate MDT. Therefore MN need send the measurement requirement to the SN

	RTT measurement by UE
	It is measured by the UE. The motivation is to improve the UE position using the WLAN information. As discussed in the M1, the SN can configure the measurement to the UE. Therefore we think it is also configured by the SN in the immediate MDT. Therefore MN need send the measurement requirement to the SN



According to the above analysis, we think the MN need send the all the immediate MDT configuration to the SN. In the last meeting, RAN3 has agreed to add the trace procedures in the Xn in R3-196262. The MDT configuration will be added in the Trace Activation IE according our other contributions. Therefore RAN3 does not need additional work on this.
For the management based immediate MDT, we think the operators also want to know the performance of every DRB and want to know the correlation between the performance of DRB and the DL/UL signal quantities. Therefore the above analysis are also suitable to the management based immediate MDT.
Proposal 4: For the signalling based and management based MDT, the MN sends the immediate MDT configuration to the SN. 
In our understanding, there are some measurements in the QoS verification use cases (e.g. Data Volume, Date Loss and Latency measurements) that are collected per UE or per 5QI/QCI/DRB per UE.  In order to get the exact measurement results or correlate the collection of different 5QI/QCI to the same UE, we think TCE should correlate all the measurement results of the same UE. But some measurements (e.g. Data Volume, Date Loss and Latency measurements) are measured periodically. If all the measurements results are first sent to one node (e.g. MN) and then the node sends the combined results to TCE, it will increase the load of the Xn/X2. Therefore we think the MN and SN can send the measurement results to TCE respectively. 
In order to get the exact measurement results or correlate the collection of different 5QI/QCI to the same UE, one identification is needed to correlate the same UE. For the signalling based MDT, the trace ID can uniquely identify the trace of one UE. Therefore the MN can send the trace ID to the SN. And the MN and SN send the measurement results and the trace ID to the TCE. For the management based MDT, the trace ID cannot uniquely identify the trace of one UE. It is the network implement to decide which information are sent to the TCE in order to correlate the measurement results of the same UE(e.g. the MN UE XnAP ID and the SN UE XnAP ID). 
Proposal 5:The MN and SN send the immediate MDT measurement results to the TCE respectively
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we have the following proposals:
Proposal 1: For the signalling based logged MDT in NR-DC and EN-DC:
· The MN does not send the signalling based logged MDT configuration to the SN.
· In EN-DC, the SN does not configure the logged MDT for the UE.
Proposal 2: For the management based logged MDT:
· In NR-DC, the SN selects the UE to configure the logged MDT according to the configuration received from OAM. 
· In EN-DC, the SN does not configure the logged MDT for the UE.
Proposal 3: In EN-DC, the OAM/CN can inform the logged MDT configuration of SN to the MN in order to collect the coverage of SN.
Proposal 4: For the signalling based and management based MDT, the MN sends the immediate MDT configuration to the SN. 
Proposal 5:The MN and SN send the immediate MDT measurement results to the TCE respectively
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