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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
At RAN3#107-e meeting, RAN3 has discussed MDT for EN-DC and RAN3 has identified the following issue:
It is FFS how to support M5~M7 in S-gNB in EN-DC case and pending to RAN2 discussion.
The underlying issue is that in M5 ~ M7 the measurement definition description in [1,2] did not take into account the case of SN terminated MCG/split bearers and MN terminated SCG/split bearers.
 This contribution further discusses M5~M7 MDT in case of SN terminated MCG/split bearers and MN terminated SCG/split bearers.
2. Discussion


Figure 1: SN terminated MCG/split bearers and MN terminated SCG/split bearers
The M5 ~ M7 Measurements are defined as follows:
· 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
Average DL and UL UE throughput in gNB 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 [4]. As shown in Figure 1, for SN terminated MCG/split bearers and MN terminated SCG/split bearers, the UE throughout estimation needs to take into account the UE throughput across the X2 interface between MN and SN. But, current RAN3 specification does not put any limit on UE throughput across X2 interface. thus,
Observation 1: UE throughput is not restricted by X2 interface transport layer 
[bookmark: _GoBack]As X2 interface does not put any limitation on UE throughout, then UE throughout is not impacted by X2 interface. But eNB cannot independently assess the UE throughput in case of MN terminated SCG/split bearers, unless RAN2 introduces new L2 measurement for LTE. MN and SN need to exchange information for gNB/eNB to get UE throughput information for the concerned DRB.
Proposal 1: Current L2 UE DL/UL throughput estimation cannot simply apply to EN-DC MN terminated SCG/split bearers as the PDCP is located at MN
Proposal 2: For EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, UE throughput estimation coordination is required between MN and SN.

· M6: Packet Delay measurement separately for DL and UL, per DRB per UE
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. 
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. But in case of SN terminated MCG/split bearers and MN terminated SCG/split bearers, at network side, the UE would be impacted by an additional delay induced by X2 interface. therefore,
Proposal 3: For EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, UE packet delay needs to take into account the delay induced by data going through X2 interface between MN and SN.
Proposal 4: Current L2 UE packet delay estimation cannot apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers
Proposal 5: For EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, UE packet delay estimation coordination is required between MN and SN.

· M7: Packet loss rate measurement separately for DL and UL, per DRB per UE
The packet across X2 interface can be negligible, for EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, but does not exclude any packet loss. Thus, gNB/eNB may not be able to independently assess the UE packet loss in case of SN terminated MCG/split bearers and MN terminated SCG/split bearers. MN and SN need to exchange, Therefore,
Proposal 6: Current L2 UE packet loss estimation cannot simply apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers
Proposal 7: For EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, UE packet loss estimation coordination is required between MN and SN.
3. Conclusion 
This contribution discussed some remaining issues MDT for EN-DC and concluded with:
Proposal 1: Current L2 UE DL/UL throughput estimation cannot simply apply to EN-DC MN terminated SCG/split bearers as the PDCP is located at MN
Proposal 2: For EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, UE throughput estimation coordination is required between MN and SN.
Proposal 3: For EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, UE packet delay needs to take into account the delay induced by data going through X2 interface between MN and SN.
Proposal 4: Current L2 UE packet delay estimation cannot apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers
Proposal 5: For EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, UE packet delay estimation coordination is required between MN and SN.
Proposal 6: Current L2 UE packet loss estimation cannot simply apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers
Proposal 7: For EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers, UE packet loss estimation coordination is required between MN and SN.
Proposal 8: Current L2 measurements M5 ~ M7 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers. Update the TS37320 accordingly [5].
Proposal 9: RAN2 to send an LS to RAN3 to inform RAN3 about RAN2 decision on M5 ~ M7.
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