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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN2 #114-e meeting, the following agreements were achieved [1]
	1. For MN terminated SCG bearer and SN terminated MCG bearer, the terminated node, e.g., MN in case of MN terminated SCG bearer, configures the configuration to UE.
=>	RAN2 understanding is that for the accuracy of the result, the M6 result can be indicated with data marker (duplication indicator).
=>	All the immediate MDT configurations and reporting in EN-DC scenario (i.e. section 5.4.1.3 Immediate MDT for MR-DC in TS 37.320) are also applicable for (NG) EN-DC, NE-DC and NR-DC.


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In this contribution, we’d like to discuss the left issues for M5/M6/M7 of immediate MDT in DC scenario.
Discussion
M6
The proposal was given in [2] for split bearer (i.e. MN terminated split bearer, SN terminated split bearer) for D1 as following:
	Proposal 1: There are no consensuses on D1 measurements for split bearer (i.e. MN terminated split bearer, SN terminated split bearer), and then there may be two understandings if no enhancements are to be selected:
Understanding 1: D1 measurements are not used for this scenario, i.e. the network will not configure D1 measurements for the UE for this scenario
Understanding 2: D1 measurements are allowed for this scenario and FFS how it works


D1 measurement contains the duration of the packet waiting for scheduling, for the split bearer, there is no consensus on whether actual D1 values over MN and SN are different,
For the split bearer, when a PDCP SDU received from upper layers, if the total amount of PDCP data volume and RLC data volume pending for initial transmission in the primary RLC entity and the split secondary RLC entity is equal to or larger than a threshold, the PDCP entity submits the PDCP PDU to either the primary RLC entity or the split secondary RLC entity. Otherwise, the PDCP entity submits the PDCP PDU to primary RLC entity. Therefore, the duration of packet waiting for scheduling is not only contains the queuing delay in PDCP entity, but also the delay of waiting for scheduling in RLC entity. Since the time point for scheduling in MN and SN is different, the actual D1 values over MN and SN are different.
Proposal 1: For split bearer, D1 values (UL PDCP Packet Average Delay) over MN and SN are different.
The D1 measurement can be configured by RRM measurement configuration, since the MN and the SN are both allowed to configure RRM measurement, the MN and SN could respectively configure the D1 measurements for different bearers. 
For the MN terminated split bearer, the D1 measurement should be configured by SN side if SN is respected to collect the D1 measurement for split bearer. And the UE reports the D1 measurement results to the node which configures the D1 measurement.
Proposal 2: For split bearer, UE reports M6 UL D1 results to the MN or SN which configures the D1 measurement. 
M5
M5 is Average UE throughput 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, the reference is only TS 28.552.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]From the current specification, the M5 measurement is calculated in RLC level. For the split bearer and MN/SN terminated SCG/MCG bearer, the PDCP layer cannot have the knowledge of the data volumes that are acknowledged by the UE. Therefore, PDCP layer cannot obtain the accurate UE throughput, the current M5 measurement calculation is enough for split bearer or for MN/SN terminated SCG/MCG bearer.
For split bearer, the RLC throughput of MN and SN can be calculated in the DU respectively. The calculated M5 measurement results should be reported to MN and SN. 
For the PDCP duplication scenario, if the successful delivery of a PDCP Data PDU is confirmed by one of the associated AM RLC entities, the PDCP entity indicates to the other AM RLC entities to discard the duplicated PDCP Data PDU. Therefore, the calculation of RLC throughout could be impacted by this scenario, a data marker (duplication indicator) can be sent with M5 measurement results to the OAM.
Proposal 3: For split bearer, the M5 measurement results of MN and SN can be calculated in the DU respectively.
Proposal 4: For the accuracy of the result, a data marker (duplication indicator) can be sent with M5 measurement results to the OAM.
M7
M7 is Packet loss rate measurement separately for DL and UL, per DRB per UE, the reference of Packet loss rate about DL Uu transmission is TS 38.314, and the reference of Packet loss rate about UL/DL F1-U and about UL Uu transmission is TS 28.552. A table below illustrates all the possible Packet Loss Rates:
Table 1 Packet Loss Rate in UL/DL Uu or F1-U
	Packet Direction
	Sub-Name of M7
	Involved packet loss Measurement
	Involved Specification

	DL
	Packet Uu Loss Rate in the DL per DRB per UE
	in Uu transmission
	TS38.314

	
	 DL F1-U Packet Loss Rate
	Only in F1-U
	TS28.552

	UL
	UL PDCP SDU Loss Rate
	in Uu transmission, in the gNB-CU and on the F1-U
	

	
	UL F1-U Packet Loss Rate
	Only in F1-U
	


DL Packet Uu  Loss Rate in the DL per DRB per UE  
For the DL packet Uu Loss Rate, the collection entity is RLC. For the split bearer or for MN/SN terminated SCG/MCG bearer, the PDCP layer cannot have the knowledge of which packets were lost and which packets were successfully transmitted. Therefore, PDCP layer cannot obtain the accurate DL Packet Uu Loss Rate.
[bookmark: _GoBack]The DL packet Uu loss rate only related to the RLC SDU of RLC layer, it is described as the ratio of the lost RLC SDU and the total RLC SDU which have been transmitted over the air. For the split bearer, the MN DU and the SN DU send the results of M7 measurement to OAM respectively to obtain total DL Packet Uu Loss Rate. 
For the PDCP duplication scenario, if the successful delivery of a PDCP Data PDU is confirmed by one of the associated AM RLC entities, the PDCP entity indicates to the other AM RLC entities to discard the duplicated PDCP Data PDU. Therefore, the calculation of packet loss rate could be impacted by this scenario, a data marker (duplication indicator) can be sent with M7 measurement results to the OAM.
Proposal 5: For split bearer, the MN DU and the SN DU send the results of M7 measurement to OAM respectively.
Proposal 6: For the accuracy of the result, a data marker (duplication indicator) can be sent with M7 measurement results to the OAM.
UL PDCP SDU Packet Loss Rate
UL PDCP SDU packet loss rate provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. Since this measurement is calculated in CU, the results of this measurement are not reflected by split bearer and MN/SN terminated bearer.
For the PDCP duplication case, the packet loss rate may be lower since the different legs could transmit the same packet which reduces the possibility of packet losing. Therefore, for duplication case, a data marker could be introduced by CU to indicate whether the measurement result is collected by packet duplication.
Proposal 7: For the accuracy of the result, measurement of M7 packet loss rate of UL PDCP SDU with data marker (duplication indicator) can be sent to the OAM by CU.
DL/UL F1-U Packet Loss Rate
For the DL/UL F1-U Packet Loss Rate, it only collects the packet loss of F1-U. And since this packet loss rates is the requirement of SA5, the results could be reported to the TCE by CU directly. DC scenario will have no impact on the recording and reporting of this measurement result.
Proposal 8: Measurement of M7 packet loss rate of DL/UL F1-U is performed by CU and it will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion in section 2, we propose:
For M6 measurement:
Proposal 1: For split bearer, D1 values (UL PDCP Packet Average Delay) over MN and SN are different.
Proposal 2: For split bearer, UE reports M6 UL D1 results to the MN or SN which configures the D1 measurement. 
For M5 measurement:
Proposal 3: For split bearer, the M5 measurement results of MN and SN can be calculated in the DU respectively.
Proposal 4: For the accuracy of the result, a data marker (duplication indicator) can be sent with M5 measurement results to the OAM.
For M7 measurement:
DL Packet Uu  Loss Rate in the DL per DRB per UE  
Proposal 5: For split bearer, the MN DU and the SN DU send the results of M7 measurement to OAM respectively.
Proposal 6: For the accuracy of the result, a data marker (duplication indicator) can be sent with M7 measurement results to the OAM.
UL PDCP SDU Packet Loss Rate
Proposal 7: For the accuracy of the result, measurement of M7 packet loss rate of UL PDCP SDU with data marker (duplication indicator) can be sent to the OAM by CU.
DL/UL F1-U Packet Loss Rate
Proposal 8: Measurement of M7 packet loss rate of DL/UL F1-U is performed by CU and it will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.
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