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1 Introduction

In QoS verification of LTE MDT, throughput is a fundamental measurement. This paper discusses how to support throughput measurement in 5G MDT.
2 Discussion

LTE defined throughput measurement M5 (TS 37.320) as below:

-
M5: Scheduled IP Throughput for MDT measurement separately for DL and UL, per RAB per UE and per UE for the DL, per UE for the UL, by eNB, see TS 36.314 [13]. QCI values of the RABs that have contributed to a measurement value are logged with the measurement values.
As specified in 36.314, the throughput M5 is measured in MAC upper SAP as:
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Table for parameters explanation
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	If the data burst is small enough to be transmitted in one TTI, then ThpTimeUl = 0.

Otherwise, ThpTimeUl = T1 – T2 [ms].
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	If transmission of a data burst is ongoing at the end of the measurement period, then T1 is the point in time when the measurement period ends.
Otherwise, T1 is the point in time when the last TTI used for transmission of the data burst begins.
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	If transmission of a data burst is ongoing at the start of the measurement period, then T2 is the point in time when the measurement period begins.
Otherwise, T2 is the point in time when the first TTI used for transmission of the data burst begins.
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	The data volume counted on PDCP SDU level in kbits received in UL for the data burst excluding the data volume received in the last TTI used for transmission of the data burst.


The DL throughput measurement method is similar to UL. 

This measurement is useful in evaluate the air interface capability per QCI or DRB. So, it should be inherited to 5G MDT.

Proposal 1: Inherit LTE MAC layer throughout measurement per 5QI/DRB per UE.

In current LTE MDT, the finest granularity of QoS is DRB. Therefore, the throughput measurement granularity is DRB or QCI. With the introduction of flow based QoS, the finest granularity of QoS becomes flow. So, it is necessary to define flow level throughput measurement.

For both DL and UL, the SDAP throughput can be measured by gNB per QoS flow per UE as: 

N3_data_volume_per_flow/Measurement_time, 

Where,

· For UL, N3_data_volume_per_flow is the data volume submitted to N3 transmission by SDAP/PDCP;

· For DL, N3_data_volume_per_flow is the data volume received from N3;

· Measurement_time is the time from first packet entering SDAP to last packet leaving SDAP. 

Proposal 2: Support throughput measurement per flow per UE at SDAP layer by gNB as: N3_data_volume_per_flow/Measurement_time.
In split bearer, each DRB has two MAC entities. The split bearer’s throughput is different from the direct sum of two MAC layer throughput, due to:

· PDCP duplication

· UE UL power sharing

· Single Tx sharing

· Feature set combination

· Band combination.

It is necessary to measure the throughput at higher layer. 
SA5 tries to define a “Average buffered DL UE Throughput” measurement and sent LS S5-191391 asking RAN2/RAN3 opinion. This could be a solution for PDCP layer delay measurement.

Proposal 3: Support throughout measurement per DRB per UE for split bearer and CU-DU split scenario at PDCP, with method defined by SA5 “Average buffered DL UE Throughput” in LS S5-191391.

Slice is a new feature introduced in 5G. It is necessary to support QoS verification for network slicing. On throughput, the slice level throughput can be derived from flow or DRB level throughput.

Proposal 4: Derive slice level throughput measurement from flow or DRB level throughput measurement.

3 Summary
Proposal 1: Inherit LTE MAC layer throughout measurement per 5QI/DRB per UE.
Proposal 2: Support throughput measurement per flow per UE at SDAP layer by gNB as: N3_data_volume_per_flow/Measurement_time.
Proposal 3: Support throughout measurement per DRB per UE for split bearer and CU-DU split scenario at PDCP, with method defined by SA5 “Average buffered DL UE Throughput” in LS S5-191391.

Proposal 4: Derive slice level throughput measurement from flow or DRB level throughput measurement.
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