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1
Introduction
In study on RAN-centric data collection and utilization [1], RAN2 has agreed the solutions of RAN part of the packet delay. Also the objectives of the WID [2] on SON/MDT support for NR include the specification of MR-DC and EN-DC scenario.

	· Support of MDT features for identified use cases, including coverage optimization, QoS verification via MDT, indoor MDT improvement, location information reporting, and sensor data collection [RAN2, RAN3]

· Specification of Logged MDT for both RRC_IDLE and RRC_INACTIVE UEs [RAN2, RAN3, RAN4] 
· Specification of Immediate MDT for RRC_CONNECTED UEs[RAN2, RAN3]
· Specification of reporting e.g. RLF and accessibility measurements [RAN2, RAN4] 
· Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]
· NOTE: NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort, but W1 specification work for MDT is not included in this WID.



In this contribution, we will discuss the latency measurement in MR-DC.
2
Discussion
UL delay is defined as the delay from packet entering the UE’s PDCP upper SAP to leaving gNB’s PDCP upper SAP. It is separated into D1 and D2. D1 is the PDCP queuing delay in the UE, including the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available. D2 is the rest of the delay, including HARQ (re)transmission delay, RLC delay, F1 delay and PDCP re-ordering delay in gNB. DL latency includes average delay in CU-UP, average delay on F1-U and average delay DL in gNB-DU.
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Figure 1 Split bearer in MR-DC

In MR-DC, for split bearers, both MCG and SCG radio resources are involved. The packets of one DRB are transmitted via two paths. The latency of these two paths are different. In our understanding, the delay of split bearers should consider the latency of these two paths in order to get the more accurate latency. 

Proposal 1: It is proposed to study the latency measurement method for the split bearers. 

For the split bearers, the node hosting the PDCP entity receives some packets from another node via the Xn/X2(i.e. there is one additional Xn/X2 latency for these packets). Therefore we think the UL scheduling latency (including HARQ transmission delay and RLC delay) in these two nodes are different in order to ensure the same latency requirement. For example, for the MN terminated split bearer, the SN should schedule the UL packets of this DRB more quickly than the MN. Therefore we think the D1 of these two paths are also different. 

Same to the UL delay, the DL scheduling latency (including HARQ transmission delay and RLC delay) in these two nodes are also different.
Observation 1: The scheduling latency of one split bearer are different in the two nodes of MR-DC.

For the UL delay of the non-split bearer, UE measures D1 and reports the average of D1 to gNB in RRC. gNB measures the D2 and derives UL delay as D1+D2. Because the scheduling latency are different in the two paths, we think the UE should report two D1s in MR-DC. The node hosting the PDCP entity measures the D2 of its path. The corresponding node measures the HARQ (re)transmission delay and RLC delay to the node hosting the PDCP entity. Then the node hosting the PDCP entity separately derives the UL delays of two paths and derives the UL delays of this DRB based on the UL delays of two paths (e.g. the average value). 

For the DL delay, the node hosting the PDCP entity measures the DL latency of its path. The corresponding node measures the DL latency (i.e. the latency of scheduling the RLC SDU) in it and reports to the node hosting the PDCP entity. Then the node hosting the PDCP entity separately derives the DL delays of two paths and derives the DL delays of this DRB based on the DL delays of two paths (e.g. the average value). 

Proposal 2: For the split bearer, UE reports two D1s.

Proposal 3: For the split bearer, the node hosting the PDCP entity derives the delay of the split bearers based on the delay of two paths.

3
Conclusions
In this paper, we discussed the latency measurement in MR-DC, and it is proposed:
Proposal 1: It is proposed to study the latency measurement method for the split bearers. 

Proposal 2: For the split bearer, UE reports two D1s.

Proposal 3: For the split bearer, the node hosting the PDCP entity derives the delay of the split bearers based on the delay of two paths. 
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