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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 section dealing with test configurations for measurement of Application Layer Throughput to be applied to 5G NR UE 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 test definitions.
3. Proposal
It is proposed to consider the following text proposal as being a suitable starting point for the definition of 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.
5.3
Test Configurations

5.3.1
5G NR UE Application Layer Data Throughput Test Equipment

The test equipment utilized for 5G NR UE Application Layer Data Throughput shall consistent of the following items. 

-
UE


Data client test application(s) for the UE for embedded mode operation, which shall be default mode for devices supporting this mode.

-     For tethered mode operation, Laptop/PC and appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers and any associated cabling as recommended by the UE manufacturer for the intended use by the customer/user

-
Data client test application for the PC for tethered mode operation

-
System Simulator(s) suitable for the radio technology(s) used for testing with necessary IP connectivity

-
Application Servers

-
Faders and AWGN Sources capable of supporting the radio environments defined

5.3.2
UE Application Layer Data Throughput Connection Diagrams

5.3.2.1
UE Application Layer Data Throughput Connection Diagram for Tethered

The UE Application Layer Data Throughput connection diagram for tethered operation is shown in Figure [TBD].

5.3.2.2
UE Application Layer Data Throughput Connection Diagram for Embedded

The UE Application Layer Data Throughput connection diagram for embedded operation is shown in Figure [TBD].

5.3.3
RF Connection Diagrams for UE Application Layer Data Throughput

The RF connections between the SS and the UE shall be in compliance with the associated RF connection diagrams specified in the test procedure clauses in Annex A. As the RF connection diagrams vary based on device type and UE category, it is preferable to reference appropriate RF connection diagrams for similar test configurations in the core test specifications. The RF connection diagrams are to be based on the representative RF connection diagrams referenced in 38.521-4 [TBD]
5.3.4
UE Specific Items

There are no UE specific items identified at this time that are required to support the UE Application Layer Data Throughput testing herein.

