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1. Introduction
According to the LS [1] from RAN2, RAN2 has the following agreements to support the immediate MDT for EN-DC.
Agreements:
1	Only immediate MDT is supported for EN-DC scenario in R16 MDT
2 	In signaling 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). 
3 	In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. Inform other working group that Management based MDT should not overwrite signaling based MDT. 
4	For immediate MDT configuration, MN and SN can independently configure and receive measurement from the UE.
5	UE follow the release 15 RRM behavior to report the triggered measurements for Immediate MDT.
6	RAN2 understand that X2 inter node signaling is the suitable place to introduce the forwarding of MDT configuration from MN to SN.

In this contribution, we will discuss the impacts on RAN3.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3. Discussion
According the RAN2 agreements on MDT in EN-DC. R16 only supports the immediate MDT for EN-DC.
For the signalling based immediate MDT, the MME can provide MDT configuration for both MN and SN towards MN. Then MN forwards the NR MDT configuration towards SN. Also RAN3&RAN2 has agreed the MDT configuration for NR in NG in NR SA. Therefore we just need to add the NR MDT configuration in S1AP same to the MDT configuration in NG. 
For the trace function in SN, RAN3 has added the Trace Activation IE in the SGNB Addition Request message and Trace Start messages between MN and SN. The trace function of SN use the same IEs (e.g. E-UTRAN Trace ID/Interfaces To Trace/Trace depth/Trace Collection Entity IP Address) with the trace function of MN. Therefore we think the MDT of SN can also use these IEs.
[bookmark: OLE_LINK139][bookmark: OLE_LINK140][bookmark: OLE_LINK45]Proposal 1:  In order to support MDT for EN-DC in RAN3, it is proposed to add the MDT Configuration-NR in Trace Activation IE in S1AP and X2AP. 
Proposal 2:  The MDT Configuration-NR only includes the immediate MDT configuration
In LTE, the immediate MDT measurement includes the M1~M9. In NR, the immediate MDT measurement includes the M1, M2 and M4~M9. We analyse how to support those measurements in EN-DC in below table.
Table 1 immediate MDT measurements in EN-DC
	measurements
	Analysis

	DL signal quantities measurement results(M1)
	In EN-DC, both MN and SN can separately configure the RRM measurements. 

	PHR(M2)
	In EN-DC, both MN and SN can separately configure the UE to report the PHR.

	Received Interference Power measurement(M3)
	It is configured only by LTE.

	Data Volume measurement separately for DL and UL(M4)
	These measurements are measured per DRB in the PDCP layer. In EN-DC case, DRBs may be terminated in the SN or MN. Therefore the MN and SN can measure for MN terminated and SN terminated bearers respectively.  And for split bearers, the data volume measured may include data volume from MN and SN simultaneously.

	Scheduled IP Throughput for MDT measurement separately for DL and UL(M5)
	[bookmark: OLE_LINK36]They are measured per DRB. In LTE, these measurements are performed by the eNB and involve PDCP, RLC and MAC layers. In NR, these measurements are performed by the DU in case of function split and involve RLC and MAC layers. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]For the MN terminated MCG bearers and SN terminated SCG bearers, the throughput can be measured according the current definition in LTE and NR. The coordination between MN and SN is not needed. 
According to the discussion in RAN2, RAN2 does not define new measurement in LTE. Therefore we think that M5 for the SN terminated MCG/split bearers and MN terminated SCG/split bearers depends on the definition of those measurements in RAN2. 

	Packet Delay measurement separately for DL and UL(M6)
	[bookmark: OLE_LINK37]In LTE, the DL delay is measured by the eNB and involves PDCP, RLC and MAC layers. The UL delay is measured by the UE involving RLC and MAC layers and only reports excess queueing delay ratio. The measurements are measured per QCI.
In NR, the DL delay is measured by the gNB including CU-UP/DU. The UL delay is measured by the gNB and UE. The measurements are measured per DRB. 
According to the design of RAN2, the UL delay is configured in the RRCReconfiguration and the reporting is included in the measurement reporting message. The configuration and reporting of each node are independent. 
According to the design of RAN2, RAN2 does not define new delay measurement for LTE. Therefore we think the M6 is not supported in EN-DC case.
Also RAN2 is discussing whether SN can configure the delay measurement. Therefore it depends on the RAN2 progress.
In summary, whether the coordination for M6 for the SN terminated MCG/split bearers and MN terminated SCG/split bearers is needed or not depends on the progress of RAN2.

	Packet loss rate measurement separately for DL and UL(M7)
	In LTE, the UL packet loss rate is measured in PDCP layer. The DL packet loss rate is measured MAC, RLC, PDCP layer. In NR, the UL packet loss rate is measured in CU-UP and the DL packet loss rate is measured in DU.
For the MN terminated MCG bearers and SN terminated SCG bearers, the coordination is not needed. 
For the SN terminated MCG/split bearers and MN terminated SCG/split bearers, the coordination for UL packet loss rate is not needed because it is measured in the PDCP layer. 
[bookmark: OLE_LINK40]RAN2 does not define new measurements for LTE, therefore we think the M7 measurement for the SN terminated MCG/split bearers and MN terminated SCG/split bearers depends on the progress of RAN2.

	RSSI measurement by UE(M8)
	In EN-DC, both MN and SN can configure the RRM measurements and configure the WLAN/Bluetooth measurement reporting in the RRM measurement reporting. 

	RTT measurement by UE(M9)
	In EN-DC, both MN and SN can configure the RRM measurements and configure the WLAN measurement reporting in the RRM measurement reporting. 



[bookmark: OLE_LINK46]Proposal 3: 
· For the M1/M2/M3/M4/M8/M9, the current definitions can be applied to EN-DC.
· For the M5, M6 and M7, the current definitions can be applied for MN terminated MCG bearers and SN terminated SCG bearers in EN-DC. 
· For the M5, M6 and M7, support of MN terminated SCG/split bearers and SN terminated MCG/split beaters are pending to RAN2 defining new formulas.
4. Conclusion
Based on the discussion in this document, we propose the following:
[bookmark: _Toc423020280]Proposal 1:  In order to support MDT for EN-DC in RAN3, it is proposed to add the MDT Configuration-NR in Trace Activation IE in S1AP and X2AP. 
Proposal 2:  The MDT Configuration-NR only includes the immediate MDT configuration
Proposal 3: 
1. For the M1/M2/M3/M4/M8/M9, the current definitions can be applied to EN-DC.
1. [bookmark: _GoBack]For the M5, M6 and M7, the current definitions can be applied for MN terminated MCG bearers and SN terminated SCG bearers in EN-DC. 
1. For the M5, M6 and M7, support of MN terminated SCG/split bearers and SN terminated MCG/split beaters are pending to RAN2 defining new formulas.
The corresponding CRs for S1AP and X2AP are provided in [2] and [3].
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