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	Document Summary
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[bookmark: _Toc256756376][bookmark: _Toc415751065][bookmark: _Toc421610493][bookmark: _Toc447202563][bookmark: _Toc31032378]32.3	PS performances
[bookmark: _Toc256756377][bookmark: _Toc415751066][bookmark: _Toc421610494][bookmark: _Toc447202564][bookmark: _Toc31032379]32.3.1	PS performances (good coverage - relative measurement)
[bookmark: _Toc256756378][bookmark: _Toc401091810][bookmark: _Toc415751067][bookmark: _Toc421610495][bookmark: _Toc447202565][bookmark: _Toc256756386]It is essential for the tester to build up a knowledge base of the maximum throughput achievable in the test location and for the device capability. This can be done using different Reference devices with similar capabilities to the DUT. Once a maximum achievable throughput is known for the location then this can be used as a base figure to validate the test result. Please note, that with networks continuously improving, this maximum achievable figure shall be monitored regularly and updated with the latest known maximum achievable throughput. The model name(s) used to build up the knowledge base shall be noted in the test result.
Note: There are several ways to check the throughput:
- DUT tethered to a laptop (USB/Wi-Fi). A speedtest tool on the laptop can then be used to measure the throughput.
- A speedtest tool directly on the DUT can be used to measure the throughput.
- For modules or devices without a UI, a DUN connection to a laptop can be used along with a speedtest tool on the laptop to measure the throughput.
- Other valid methods are available such as an FTP client.
[bookmark: _Toc31032380]32.3.1.1	Stationary Data Performance – Relative Downlink Throughput
Description
Measure the average downlink throughput for a E-UTRA Radio Access Bearer.
Related 3GPP core specifications
3GPP TS 36.331
Reason for test
Obtain a measure of average downlink throughput for an E-UTRA Radio Access Bearer.
Initial configuration
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid contention with other devices, etc.). 
Knowledge base of the maximum throughput achievable in the test location and for the device capability is available.
	-
	Test procedure
	Expected behaviour

	1
	Prepare the DUT and Reference with the method of measuring the throughput.
	DUT and Reference are is setup with the appropriate tool/method.

	2
	Perform at least 5 throughput measurements using the appropriate method.
Perform 1 x Downlink throughput measurement on DUT using the appropriate method.
	5 Measurements are taken and recorded.
Measurement is taken and recorded.

	3
	Perform 1 x Downlink throughput measurement on the Reference using the appropriate method.
	Measurement is taken and recorded.

	4
	Repeat and perform at least 5 Downlink throughput measurements on DUT and Reference in alternating sequence.
[bookmark: _GoBack]Ensure DUT and Reference are in IDLE before performing the next throughput measurement.
	Measurements are taken and recorded on DUT and Reference.

	5
	Calculate average Downlink  throughput for DUT and reference.
	

	36

	Evaluate the data performance by comparing the DUT’s average throughput with the reference average throughput measurements and with the known maximum throughput for the test location and device capability from the knowledge base.
	Ensure the DUT’s data performance is comparable to the known maximum throughput from the knowledge base as recorded by the reference devices (no more than 10% worse).
Ensure that the DUT’s data performance is no more than 10% worse than the reference device and that the DUT’s performance is no more than 20% worse than the known maximum throughput from the knowledge base.


[bookmark: _Toc31032381][bookmark: _Toc256756379][bookmark: _Toc401091811][bookmark: _Toc415751068][bookmark: _Toc421610496][bookmark: _Toc447202566]32.3.1.2	Stationary Data Performance – Relative Uplink Throughput
Description
Measure the average uplink throughput for an E-UTRA Radio Access Bearer.
Related 3GPP core specifications
3GPP TS 36.331
Reason for test
Obtain a measure of average uplink throughput for a E-UTRA Radio Access Bearer.
Initial configuration
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid contention with other devices, etc.). 
Knowledge base of the maximum throughput achievable in the test location and for the device capability is available.
	-
	Test procedure
	Expected behaviour

	1
	Prepare the DUT and Reference with the method of measuring the throughput.
	DUT and Reference are is setup with the appropriate tool/method.

	2
	Perform at least 5 throughput measurements using the appropriate method.
Perform 1 x Uplink throughput measurement on DUT using the appropriate method.
	5 Measurements are taken and recorded.
Measurement is taken and recorded.

	3
	Perform 1 x Uplink throughput measurement on the Reference using the appropriate method.
	Measurement is taken and recorded.

	4
	Repeat and perform at least 5 Uplink throughput measurements on DUT and Reference in alternating sequence.
Ensure DUT and Reference are in IDLE before performing the next throughput measurement.
	Measurements are taken and recorded on DUT and Reference.

	5
	Calculate average Uplink throughput for DUT and reference.
	

	36
	Evaluate the data performance by comparing the DUT’s average throughput with the reference average throughput measurements and with the known maximum throughput for the test location and device capability from the knowledge base.
	Ensure the DUT’s data performance is comparable to the known maximum throughput from the knowledge base as recorded by the reference devices (no more than 10% worse).
Ensure that the DUT’s data performance is no more than 10% worse than the reference device and that the DUT’s performance is no more than 20% worse than the known maximum throughput from the knowledge base.


[bookmark: _Toc31032382][bookmark: _Toc256756380][bookmark: _Toc401091812][bookmark: _Toc415751069][bookmark: _Toc421610497][bookmark: _Toc447202567]32.3.1.3	Stationary Data Performance - Relative Downlink and Uplink Throughput 
Description
Measure the average simultaneous uplink and downlink throughput for a E-UTRA Radio Access Bearer.
Related 3GPP core specifications
3GPP TS 36.331
Reason for test
Obtain a measure of average simultaneous uplink and downlink throughput for a EUTRA Radio Access Bearer.
Initial configuration
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid contention with other devices, etc.).
DUT is in Idle Mode.
Reference device(s) used to validate the result with similar capabilities is/are available. The model name(s) shall be noted in the test result.
	-
	Test procedure
	Expected behaviour

	1
	Activate tethering (USB/Wi-Fi) / DUN / internal FTP client connection at DUT.
	Data connection is successfully established.

	2
	Download a large file.
	Download is ongoing.

	3
	Simultaneously up load a large file.
	Upload is ongoing.

	4
	Measure the average downlink and uplink throughput using a suitable application over a 60 second period.
	Measurement is taken and recorded.

	5
	Repeat steps 2 to 4 for 4 more times.
	4 more measurements are taken and recorded.

	6
	Evaluate the data performance by comparing the DUT’s throughput measurements with the throughput measurements of (a) reference device(s) with similar capabilities.
Note:	The TCP RX window size of both the laptop and FTP server shall be set appropriately so that optimum simultaneous Uplink and Downlink performance is achieved. If the TCP RX window size of the FTP server cannot be set to an optimum configuration by the tester, then UDP protocol may be utilised to perform this test case.
	Ensure the DUT’s data performance is comparable to the reference data performance (no more than 10% worse).
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