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1. Introduction
In RAN #88-e meeting, the new WID [1] on enhancement of data collection for SON/MDT in NR and EN-DC was agreed. The objective of WID includes the enhancement of MDT for MR-DC as following:

	· Support of data collection for MDT features for identified use cases, including 2-step RACH optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]

· Enhancement of logged and immediate MDT (including coexistence with IDC) [RAN2, RAN3]
· Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].
· Specification of MDT for MR-DC [RAN2, RAN3, RAN4]


In this contribution, we will discuss the RAN3 impact to support MDT in MR-DC.
2. Discussion
In R16, RAN3&RAN2 only supports the immediate MDT in EN-DC. According to the objective of WID, RAN3&RAN2 will discuss the MDT enhancements for MR-DC. Therefore we think the objective of WID include the enhancements for all MR-DC cases. In our understanding, the most importance case is the NR-DC and EN-DC because these two cases may be first deployed in the real network.

Observation 1: R17 MDT enhancement needs to consider all the cases of MR-DC, especially NR-DC and EN-DC.
In R16, immediate MDT is supported in EN-DC. MN and SN can independently configure and receive measurement from the UE. TS 37.320 has specified the principles for EN-DC.

	In signalling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR).

In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. For both MN and SN, Management based MDT should not overwrite signalling based MDT.

For immediate MDT configuration, MN and SN can independently configure and receive measurement from the UE.


Observation 2: R16 specifications support immediate MDT in EN-DC. The NR node as SN can configure and receive immediate measurement independently.

In EN-DC, independent MDT configurations for each RAT will be configured by the MME for signalling based immediate MDT. 
However, it seems that only one immediate MDT configuration is sufficient for NR-DC case, because the MN and SN belong to the same RAT and may share the same MDT configuration from AMF. For the other MR-DC, we think RAN3 can reuse the same principles of EN-DC.
Proposal 1: For signalling based immediate MDT in NR-DC, the AMF configures only one set of MDT configurations which may be shared between the MN and SN. The MN should forward the MDT configuration to the SN in case of NR-DC.
Proposal 2: For management based immediate MDT, OAM provides the MDT configuration to MN and SN independently in NR-DC.
Proposal 3: For NGEN-DC, NE-DC, the SN receives the management based immediate MDT and the signalling based immediate MDT by the same method as in EN-DC.
In R16, the following immediate MDT measurements are supported.

⁻
M1: DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells, including cell/beam level measurement for NR cells only

⁻
M2: Power Headroom measurement by UE

⁻
M4: Data Volume measurement separately for DL and UL, per DRB per UE 

⁻
M5: Average UE throughout measurement separately for DL and UL, per DRB per UE and per UE for the DL, per DRB per UE and per UE for the UL, by gNB

⁻
M6: Packet Delay measurement separately for DL and UL, per DRB per UE

⁻
M7: Packet loss rate measurement separately for DL and UL, per DRB per UE

⁻
M8: RSSI measurement by UE (for WLAN/Bluetooth measurement).

⁻
M9: RTT Measurement by UE (for WLAN measurement).

In R16, M1/M2/M4/M8/M9 are supported in EN-DC (i.e. the SN can configure these measurements independently). For these measurements, there is no further signalling impacts between MN and SN. For M4 measurement, SA5 only defines the measurement for NR. Therefore, it needs to be discussed in RAN2 for NE-DC firstly. Other measurements (M1/M2/M8/M9) can be supported in all MR-DC cases. 
Proposal 4: M1/M2/M8/M9 can be supported by immediate MDT without further coordination between MN and SN in all MR-DC cases. Support of M4 measurement depends on the progress of RAN2.
In R16, the M5 ~ M7 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers. These measurements apply to the MN terminated MCG bearers and SN terminated SCG bearers. In our understanding, these measurements for MN terminated MCG bearers and SN terminated SCG bearers does not need further signalling impacts between MN and SN. 
Proposal 5: M5~M7 can be applied to MN terminated MCG bearers and SN terminated SCG bearers without further coordination between MN and SN in all MR-DC cases. For SN terminated MCG/split bearers and MN terminated SCG/split bearers, it depends on the progress of RAN2

In R16, the SN cannot configure the logged MDT. In our understanding, the logged MDT configuration depends on the progress of RAN2.
Proposal 6: For support of logged MDT at SN side in all MR-DC cases, it depends on the progress of RAN2.
In R16 MDT in EN-DC, if the MDT anonymization requires the IMEI-TAC in the MDT record as specified in TS32.422, SgNB shall send the CELL TRAFFIC TRACE message to the MeNB. Upon reception of the CELL TRAFFIC TRACE message from the SgNB, the MeNB shall send a CELL TRAFFIC TRACE message to the MME for this UE, including Trace ID for MDT. The MME forwards Trace ID and UE identity to the TCE. In our understanding, MDT in MR-DC cases can reuse the same principles.

Proposal 7: The MDT anonymization process in EN-DC can be applied to all MR-DC use cases.

3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals:
Observation 1: R17 MDT enhancement needs to consider all the cases of MR-DC, especially NR-DC and EN-DC.
Observation 2: R16 specifications support immediate MDT in EN-DC. The NR node as SN can configure and receive immediate measurement independently.

Proposal 1: For signalling based immediate MDT in NR-DC, the AMF configures only one set of MDT configurations which may be shared between the MN and SN. The MN should forward the MDT configuration to the SN in case of NR-DC.
Proposal 2: For management based immediate MDT, OAM provides the MDT configuration to MN and SN independently in NR-DC.
Proposal 3: For NGEN-DC, NE-DC, the SN receives the management based immediate MDT and the signalling based immediate MDT by the same method as in EN-DC.
Proposal 4: M1/M2/M8/M9 can be supported by immediate MDT without further coordination between MN and SN in all MR-DC cases. Support of M4 measurement depends on the progress of RAN2.

Proposal 5: M5~M7 can be applied to MN terminated MCG bearers and SN terminated SCG bearers without further coordination between MN and SN in all MR-DC cases. For SN terminated MCG/split bearers and MN terminated SCG/split bearers, it depends on the progress of RAN2

Proposal 6: For support of logged MDT at SN side in all MR-DC cases, it depends on the progress of RAN2.
Proposal 7: The MDT anonymization process in EN-DC can be applied to all MR-DC use cases.

The corresponding CR to reflect above proposals are provided in [2].
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