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1. Introduction

This contribution tries to analyse how to support MDT configuration for EN-DC scenario. 
2. Discussion
During SI phase, there are some discussions on the MDT configuration/report for MR-DC scenario and the conclusion is as follows:

2.1 Signalling based MDT

For signalling based MDT, the MDT configuration is sent from EM to MME and then MME would send to eNB. In case of NSA deployment scenario, there is no control plane interface between gNB and core network. However, it is very important to record the measurement result of NR cells especially during the initial phase of NSA deployment. Therefore, it is beneficial that MME could send the MDT configuration for both E-UTRA and NR to the UE’s serving eNB. 
Proposal 1:MME supports the transfer of MDT configuration to eNB for both E-UTRA and NR. 
If proposal 1 is agreed, the subsequent question is that when MME should send NR related MDT configuration to eNB. One possibility is MME always send both NR and E-UTRAN MDT configuration to eNB no matter the UE is under EN-DC operation or not. With this solution, there may be unnecessary NR related MDT configuration transferred on the S1 interface. To avoid the unnecessary NR related MDT configuration transfer on S1 interface, it is optimial to let eNB inform MME of the information on whether the UE is under EN-DC operation.

Proposal 2: It is proposed to enable eNB to report to MME whether the UE is under EN-DC operation or not. 
For immediately MDT, after MN receives the MDT configuration, it would detect whether UE is in the E-UTRAN MDT area and send the E-UTRAN related MDT configuration to UE if it is. For NR related MDT, it would sent to SgNB to let SgNB configure the corresponding MDT.

For log MDT, since it is more proper to let the RAN node configure MDT configuration of its own RAT, MN should send the NR related log MDT to SgNB.

Proposal 3: It is proposed to introduce NR related MDT Configuration including logged and immediate MDT into EN-DC Trace Start message.
For the MDT use case, in 37.816, measurements defined for NR are as below, similar with the M1-M9 defined in E-UTRAN. 
 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)

 Proposal 4: It is proposed to include M1-M9 in the NR related immediate MDT configuration and DL signalling  quantities for logged MDT.

For logged MDT，in RAN2#106 meeting, the following agreements are reached. 

Agreements:

1
The out-of-coverage detection and logging in NR can be configured to be independent of the periodical DL pilot strength logged measurements.

2
For MDT in NR, UE can be configured to only perform the logging for out-of-coverage detection, i.e., UE is not required to log the DL pilot strength measurements if the configuration is only out-of-coverage detection. 

According to the agreement reached in RAN2, three use cases for logged MDT in NR could be configured to UE: Out of coverage only, periodical DL pilot strength logged measurements only and both. So, new logged MDT configuration for NR, i.e. out of coverage detection, should be introduced.

Proposal 5: It is proposed to introduce a new NR logged MDT configuration i.e. out of coverage detection.
2.2 Management based MDT

For management based MDT, before the RAN node send MDT configuration to the UE, it needs to know whether the UE is allowed to perform MDT. Currently, there is Management MDT allowed IE in S1AP message which is used to inform eNB of the user consent for corresponding UE. Now, for EN-DC, since the MDT configuration may include both E-UTRAN and NR, RAN nodes need to know the user consent for both of the RAT i.e. E-TURAN and NR. In our understanding, it is simple to have a unified user consent for different RAT and we prefer to reuse the current Management MDT allowed IE to indicate the user consent for both E-UTRAN and NR.
Proposal 6: It is proposed to reuse the current Management MDT allowed IE to indicate the user consent for both E-UTRAN and NR.
For management based MDT, MDT configuration is sent from EM to eNB directly. In the SN side, there are two possibilities 

Alternative 1: MDT configuration is sent from EM to SN directly

Alternative 2: MDT configuration is sent from MN to SN

Both of the two alternatives could work. Since it has been supported to transfer NR related MDT configuration via EN-DC X2 interface, it seems no further spec impact to support alternative 2.So, it depends on the deployment/requirement on operator to decides which alternative would be adopted.
Proposal 7: Management based MDT for NR could either be configured directly to SN node or sent from MN to SN.

3. Discussion
Based on the discussions above, we have the following proposals:

Proposal 1: MME supports the transfer of MDT configuration to eNB for both E-UTRAN and NR. 
Proposal 2: It is proposed to enable eNB to report to MME whether the UE is under EN-DC operation or not. 

Proposal 3: It is proposed to introduce NR related MDT Configuration including log and immediately MDT into EN-DC Trace Start message.

Proposal 4: It is proposed to include M1-M9 in the NR related immediate MDT configuration and DL signalling quantities for logged MDT.

Proposal 5: It is proposed to introduce a new NR logged MDT configuration i.e. out of coverage detection.
Proposal 6: It is proposed to reuse the current Management MDT allowed IE to indicate the user consent for both E-UTRAN and NR.
Proposal 7: Management based MDT for NR could either be configured directly to SN node or sent from MN to SN.

S1AP CR and X2AP CR for support of MDT configuration in EN-DC scenario is in [1][2]

4. Reference

[1] R3-193704 Support of MDT configuration for EN-DC CATT
[2] R3-193705 Support of MDT configuration for EN-DC CATT
