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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 definition 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 was forward to proceed with this stuby item were discussed and summarized by Qualcomm in [3]. This topic has already been well utilized 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.

As discussed in R5-194711 [6] which was discussed and endorsed at RAN5#83,

The termination will be:

A. Inside the terminal in case of a handset that can install an embedded client application. This is considered the default mode of testing as it provides an accurate measure of user experience. 

B. Alternatively, in a connected PC in case of a handset or data module that does not support embedded mode (lacks UI, no embedded application installation possible, etc).

3. Proposal
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]. The text proposal aligned with the approach defined in [6]. This text can be added on top of the skeleton proposed in R5-196898 [5]
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<Several Unchanged Sections Skipped>
5.1
Definition of UE Application Layer Data Throughput Performance

5.1.1
Definition of End Points

The test procedures defined will measure the throughput of data end to end from a server to the terminating end on the user side.

The termination on the user side will be:

A. Inside the terminal in case of a handset that can install an embedded client application. This is considered the default mode of testing as it provides an accurate measure of user experience. 

B. Alternatively, in a connected PC in case of a handset or data module that does not support embedded mode (lacks UI, no embedded application installation possible, etc).

For tethered connections, the UE is tethered to a laptop using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers as recommended by the UE manufacturer for the intended use by the customer/user. In most cases, a laptop with an embedded modem is considered to be a tethered data configuration as opposed to an embedded data configuration due to the UE to PC interface. It is noted that the physical layer capabilities of the UE to PC Interface Connection can limit the UE Application Layer Data Throughput performance. Care should be taken to ensure that the physical layer capabilities of the UE to PC Interface Connection do not affect the performance results.

For non-tethered or embedded connections as in the case of embedded applications or applications running on the UE itself, the end points are the application running on the UE and a corresponding Data Server that is adjacent to the simulated lab-based Core Network and is the default mode of connection for devices that support this mode.

For tethered connections, the end points are the application running on the PC connected to the UE and a corresponding Data Server that is adjacent to the simulated lab-based Core Network. In this case, the PC drivers (typically USB) will also play a role in the UE Application Layer Data Throughput performance. 

<End of Changes>
