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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
A text proposal for the test environment to be used for 5G NR UE Application Layer Data Throughput was indicated as a specific item to be addressed as part of the technical content of the Study Item for 5G NR UE Application Layer Data Throughput Perfomance. The categories for study have been based on a Qualcomm discussion paper which proposed a way forward on performance testing in RAN5 at the RAN5 #83 meeting [2]. These categories and corresponding company proposals were discussed and summarized by Qualcomm in [3]. This topic has already been well used and evaluated in LTE as part of TR 37.901 and is a good starting point for 5G NR UE Application Layer Throughput Performance evaluation.
3. Proposal
It is proposed to consider the following text proposal as being a suitable starting point for the test environment 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.
5.5
Test Environment
5.5.1
Signal Levels

The signal levels chosen for test should either be representative of field conditions or appropriate for the test purpose of the particular test procedure defined.

In order to optimize test time and to focus on the appropriate set of signal levels for test, it is proposed to leverage the signal levels for test associated with the associated performance test cases in 38.521-4 [TBD] or to limit the number of signal levels for the majority of the downlink performance tests to a representative range. For test cases that would require specific geometries to be set, this approach is reasonable and allows as much re-use of existing test setups as possible.

However, one aspect of a receiver's performance that is not typically addressed in the conformance testing is the ability of the receiver to perform well across a range of signal levels in a relatively low-noise environment where the UE noise floor may be the dominant factor in determining SNR. The end user would expect the 5G NR UE Application Layer Data Throughput to increase as the signal level is increased in relation to the UE noise floor or to achieve relatively consistent 5G NR UE Application Layer Data Throughput if located in a sufficient signal strength area such that the throughput has reached a maximum. 

5.5.2
Fading Profiles

It is proposed to consider the following fading profiles to maintain consistency with 3GPP defined fading profiles in TS 38.521-4 [TBD] that have been developed to assess a UE's capability of performing in various multi-path environments. Also, a static propagation condition should be considered for any uplink testing and any downlink performance testing where the test purpose does not specifically require fading (e.g. maximum throughput testing, stress testing where the focus is on processor utilization aspects, etc.).

For 5G NR, the following defined 3GPP profiles have been considered depending on the particular test procedure.
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