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1. Introduction

At the RAN#84 meeting in June 2019[1] , a Study Item was approved concerning UE Application Layer Data Throughput Performance. The objective of this Study Item is to define test procedures to measure 5G NR UE data throughput performance at the application-layer. The objective of this Study Item is to further define test points to be used within such test procedures to measure UE data throughput performance at the application-layer. The objective being to determine a way forward to identify reasonable statistical time duration for which the application layer througput test procedures can be executed. 
2.
Proposal

It is proposed to consider statistical times based on what was followed in LTE. Some variation can be allowed due to the nature of high data rate transfers in 5G NR and the reasons for the same are discussed in this document. The goal is to set reasonable test durations for the test procedures defined for UE Application Layer Data Throughput in TR 37.901-5 [1].
3.
References

[1] TR 37.901-5 - "Technical Specification Group Radio Access Network: Study on 5G NR User Equipment (UE) application layer data throughput performance Technical Report"

[2] 38.101 -  “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”
[3] 38.521-4 – “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 4: Performance”
4.
Discussion

When L1 throughput (payload bits/time) is measured during receiver and performance tests, one has to consider the question: In what range around Tmeasured is the true throughput, Ttrue? The parameters in receiver and performance tests are better known and allow us to answer this question.

In L1 throughput tests, we have a fixed reference channel so the number of payload bits per block is constant. In a fixed reference channel, we know the maximum throughput.

If the throughput limit is defined as 70% of the maximum throughput, a UE near the limit  receives 70% correct blocks of constant TBS (returns an ACK) and 30%  corrupted or missed blocks (returns NACK or statDTX). If a process works within an incremental redundancy sequence, the samples are not independent. Nevertheless, the error events (corrupted or missed blocks) are mainly independent.

These facts allow one to derive statistics which tells us the variance of the true throughput around the measured one. These statistics are used to determine the minimum number of samples for a given confidence level for the pass/fail decision.

Another aspect that impacts minimum test time is fading. The minimum test time due to fading is long for slow speed propagation profiles and short for high speed ones. The longer minimum test time of the two aspects (statistical or fading) applies.

