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<< Start of changes >>

5.2.1
Throughput

The 5G NR UE Application Layer Data Throughput as defined in clause 5.1.1 shall be a parameter for measurement. The parameter would apply for any chosen application. The throughput can be measured in each direction (downlink and uplink).
<<Unchanged sections skipped >>
5.4.2.1
TCP Settings

It is recommended that the TCP client/server used for testing meet the following requirements:

-
The TCP send/receive buffer sizes at the server should be set to values sufficiently large to ensure they do not limit the maximum throughput achievable at the UE

-
The tx queue length should be set to a value sufficiently large value to ensure flow control between the network interface (ppp) and TCP is not triggered

For embedded testing, which is considered the default mode, the embedded client will reside in the UE under test. This will require an application to be installed on the UE. It is recommended that this application meet the following requirements:

-
The embedded application should allow the user to transfer files of formats supported by the UE, in binary mode, both in the Downlink and the Uplink.

-
The embedded application should provide the means to compute the throughput T as defined in clause 5.1.1 at the end of each file transfer.

-
The embedded application should provide an interface allowing automation of testing. If an interface for automation of testing is implemented, it is recommended to use the embedded data client automation recommendations in Annex F.

-
The embedded application should not implement hidden optimizations that might impact the throughput.

It is recommended that the TCP data application used on the tethered PC for tethered testing (when embedded cannot be performed) meet the following requirements:

-
The tethered TCP application should allow the user to transfer files of any format supported by the tethered PC, in binary mode, in both the Downlink and the Uplink

-
The tethered TCP application should provide the means to compute the throughput T as defined in subclause 5.1.1 at the end of each file transfer

<<Unchanged sections skipped >>
5.4.2.2
UDP Settings

It is recommended that the UDP server used for testing meet the following requirements:

-
UDP blast duration shall be selected to meet the minimum test times using a sufficient rate to prevent physical layer DTX based upon the UE Category.

For embedded testing, which is the default mode, the UDP client will reside in the UE under test. This will require an UDP application to be installed on the UE. It is recommended that this application meet the following requirements:

-
The embedded UDP application should allow the user to transfer files of formats supported by the UE, in binary mode, both in the Downlink and the Uplink.

-
The embedded UDP application should provide the means to compute the throughput T as defined in subclause 5.1.1.

-
The embedded UDP application should provide an interface allowing automation of testing. If an interface for automation of testing is implemented, it is recommended to use the embedded data client automation recommendations in Annex E.

-
The embedded UDP application should not implement hidden optimizations that might impact the throughput.

It is recommended that the UDP application used on the tethered PC for tethered testing (when embedded testing cannot be performed) meet the following requirements:

-
The tethered UDP application should allow the user to transfer files of any format supported by the tethered PC, in binary mode, in both the Downlink and the Uplink.

-
The tethered UDP application should provide the means to compute the throughput T as defined in subclause 5.1.1.

<<Unchanged sections skipped >>
Annex A: Test Procedures
This annex specifies the test cases for 5G NR UE Application Layer Data Throughput Performance. The test cases are the result of the study item and are the recommended test cases to be used when evaluating UE Application Layer Data Throughput Performance. The use of "shall" in the test cases listed herein is only used to indicate that the test case purpose, procedure, and/or result may not be as expected if the specified "shall" or "must" item is not used or followed. As the Technical Report is informative in nature, the use of "shall" or "must" in the test cases is not meant to imply a specific requirement. Their use is meant to indicate instances where the test objectives of the recommended test cases may not be achieved.

<<Unchanged sections skipped >>
A.1.1
General

The following test procedures will evaluate the UE Application Layer Data Throughput Performance for 5G NR UE.

The UE should be tested in any data configuration that it supports with embedded being the default mode and tethered mode used if embedded is not supported.

A laptop with an embedded modem is considered to be a tethered data configuration while an embedded data configuration due to the UE to PC interface. Refer to the Tethered Data connection diagram in figure C.2.1-1.

For an embedded data configuration, the UE will be the endpoint of the measurement and will have the appropriate data client test applications called out in the test procedures. Refer to the Embedded Data connection diagram in figure C.2.2-1

For a tethered data configuration, the UE will be 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.. Refer to the Tethered Data connection diagram in figure C.2.1-1.

The propagation conditions and physical channel configurations are specified within the test cases in TS 38.521-4 [3] from which the test points are picked. 

All throughput measurements in Annex A shall be performed according to the following general rules:

-
The measured UE Application Layer Throughput, T, is defined in clause 5.1.1..

<< End of changes >>
