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Introduction
SA5 sent an LS to RAN2 and RAN3 requesting input on the feasibility of end user throughput measurements [1]. In this contribution, we discuss the contents of this LS and provide our opinion on the same. 
[bookmark: _Ref178064866]Discussion
As part of the LS, SA5 mentioned that the purpose is to have a throughput measurement per UE independent of traffic patterns and packet sizes, see below the excerpts from the LS. 
A potential measurement for “Average buffered DL UE Throughput” for a NR UE, there the measurement is performed in gNBCUUP was discussed in SA5#123 but has not yet been agreed and is summarized into this LS. This measurement is intended for throughput per UE and bearer independent of traffic patterns and packet size.  Initial buffering time in gNB, meant as time interval the first PDCP SDU of the new burst is received in CU until its first part is transmitted over air interface of the DU, is also included. 

Based on the measurements listed by SA5 in 28.552, RAN2 is looking into the following measurements, amongst other measurements.
1) Average delay DL in CU-UP
a. This measurement provides the average PDCP SDU delay on the downlink within the gNB-CU-UP split into sub-counters per DRB. 
2) Average delay on F1-U
a. This measurement provides the average GTP packet delay on the F1-U interface into sub counters per DRB.
b. RAN3 is further looking into this.
3) Average delay DL in gNB-DU
a. This measurement provides the average RLC SDU delay on the downlink within the gNB-DU split into sub counters per DRB.
4) DL PDCP PDU Data Volume
a. This measurement provides the PDCP PDU bits in the downlink delivered from GNB-CU to GNB-DU calculated per PLMN ID and per DRB.
Based on the PDCP PDU data volume measurements, the OAM can get to know the total number of bits sent to the UE and based on the sum of average delay in CU-UP, F1-U and gNB-DU, the OAM can get to know the average delay that is experienced by the packets using a given DRB. The expected total delay can then be used to estimate the expected data rate that can be achieved using a given   
1. [bookmark: _Toc4665256][bookmark: _Toc4665621]RAN2, along with RAN3, is looking into several delay measurements in the gNB which can be combined to provide the total expected delay in the gNB (CU-UP and gNB-DU) for a given DRB/mapped-5QI. 
1. [bookmark: _Toc4665257][bookmark: _Toc4665622]As part of the L1/L2 measurement work, RAN2 is also looking into PDCP data volume measurements per DRB per PLMN ID.
The measurement as provided in the SA5 LS is per UE level but it cannot be used for any estimation of the data rate as the measurement so performed do not take into account the impact of scheduling on the delay in the transmission of certain packets of the UE. In comparison with this, the previously mentioned averaged gNB delay measurements (average delay in CU-UP, average delay in F1-U and average delay in gNB-DU) are robust to scheduling impact as by definition they are an average over time.
1. [bookmark: _Toc4665258][bookmark: _Toc4665623]The usage ‘throughputTime’ measurement in the SA5 LS is more error prone for the end user throughout estimation due to the impact of scheduling decisions or load in the cell with any higher priority DRBs.
Based on this, we propose to inform SA5 that RAN2 is currently studying the delay measurements on the gNB side and currently RAN2 thinks that the same measurements can be reused for the purpose of estimation of end user throughput.
Proposal 1 RAN2 to inform SA5 about the current delay measurements considered in RAN2 and to inform SA5 that the DL delay per DRB measured using these measurements can be used for end user throughput computation.
Conclusion
In section 2 we made the following observations:
Observation 1	RAN2, along with RAN3, is looking into several delay measurements in the gNB which can be combined to provide the total expected delay in the gNB (CU-UP and gNB-DU) for a given DRB/mapped-5QI.
Observation 2	As part of the L1/L2 measurement work, RAN2 is also looking into PDCP data volume measurements per DRB per PLMN ID.
Observation 3	The usage ‘throughputTime’ measurement in the SA5 LS is more error prone for the end user throughout estimation due to the impact of scheduling decisions or load in the cell with any higher priority DRBs.

Based on the discussion in section 2 we propose the following:
Proposal 1 RAN2 to inform SA5 about the current delay measurements considered in RAN2 and to inform SA5 that the DL delay per DRB measured using these measurements can be used for end user throughput computation.
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