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1. Introduction

A RAN5 Study Item concerning UE Application Layer Data Throughput Performance was approved at the RAN#84 meeting in June 2019[1]. The objective of this Study Item is to define test procedures to measure UE data throughput performance at the application-layer for 5G.
2. Text Proposal
An introdutory text proposal for the section on test tolerances and measurement uncertainties of test systems is proposed in the document. No specific impact on any test case or test procedure is presented. The text is purely informational and introductory in nature and aligns with that is already evaluated and added in LTE as part of TR 37.901 and is a good starting point for 5G NR UE Application Layer Throughput study item.
3. Proposal
It is proposed to consider the following text proposal as being a suitable starting point for 5G NR UE Application Layer Data Throughput for TR 37.901-5 [1]. This text can be added on top of the skeleton proposed in R5-196898 [5]
4. References

[1] RP-191590 - New SID: Study on 5G NR Application Layer Data Throughput Performance
[2] R5-194763 - New Study Item on 5G NR Application Layer Throughput Performance Testing
[3] R5-195421 - Study on 5G NR Application Layer Data Throughput Performance; ATT, China Telecom, CMCC, Keysight, Orange, PCTest Engineering Lab, Qualcomm, Rohde & Schwarz, Telecom Italia, Verizon, Vodafone, ZTE

[4] R5-195422 - LS to RAN4 to update 38.101-4 with Link Adaptation requirements, Qualcomm Inc.
[5] R5-196898 – Skeleton and initial baseline text  for TR 37.901-5, Qualcomm Inc.
5.9
Test System Uncertainty and Test Tolerance
Editor’s note: some introductory and informational text is added in line with TR 37.901. No analysis or impact on any test case or procedure is included at this stage.

5.9.1
Recommended Uncertainty of Test System

[The test system should fulfil the 3GPP test system uncertainty values for 5G NR througput tests specified in Annex F of TS 38.521-4. If a test system cannot fulfil the 3GPP test system uncertainty requirements, then the test system vendor shall declare its test system uncertainty values. ]
5.9.2
Test Tolerances

Since there are no absolute minimum requirements nor PASS/FAIL requirements in tests specified in the present TR the test tolerances are not defined which should be understood as the applicable test tolerance being set to zero in all tests.If PASS/FAIL requirements are recommended, appropariate analysis of test tolerance shall be considered.
5.9.3
Impact of Test System Uncertainty on Test Results

Test system uncertainties play a big role in application layer throughput results. The tighter the uncertainty requirements are the more re-producible and comparable the results are. 

In TS 38.521-4 applicable test system uncertainty has been specified for each test case. Test System Uncertainty is a measure how accurately tester can setup the certain parameter/signal level to the specified level. In 5G NR throughput tests the most meaningful test system uncertainties are:

-
TBD
These specified test system uncertainties are very tight requirements for test systems. Typically the specified uncertainty values are the best that test system vendors can achieve when their test systems are fully calibrated. Full calibration means that each individual device, signal route and cable has to be calibrated. Hence the calibration costs take quite a big share of total costs of 3GPP compliant test systems. 

There are several reasons why 3GPP has specified very tight requirements for test system uncertainties. Some reason being highlighted below:

-
There is strong industry requirement that test systems should not PASS a bad UE.

-
Loose test system uncertainties results big test tolerances. The smaller the test tolerances are the smaller is the probability that a test system passes a bad UE. (Since minimum requirements are relaxed by the amount of test tolerances there is a small chance that a bad UE passes the test thanks to relaxed test requirements but UE would fail if test tolerances were zero)

-
The tests should be as reproducible as possible

-

Without accurate test system calibration the test result may change from day to day / from frequency to frequency

-
The test results should be as comparable as possible from device to device and from test system vendor to test system vendor

-
All test systems should give a same PASS/FAIL verdict for one UE, and also each test system should give roughly the same actual test results.
