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106.1 [bookmark: _Toc92205633][bookmark: _Toc112017589]Carrier Aggregation Stationary Data Performance for 5G NR Option 3 (EN-DC)
106.1.1. [bookmark: _Toc104542493]Carrier Aggregation Stationary Data Performance – Relative Downlink Throughput 
Description
To measure the average downlink throughput under static conditions using Carrier Aggregation as allocated by the network.
Related core specifications
3GPP TS 38.331
Reason for test
To obtain a measure of average downlink throughput for an 5G NR Option 3 (EN-DC) network using Carrier Aggregation as implemented in the network under test. 
This test is applicable for devices supporting 5G NSA Carrier Aggregation regardless of the type of Carrier Aggregation (Contiguous, non-contiguous, inter band), technology (FDD, TDD) or number of components aggregated by the network. 
Initial configuration
Network coverage of an LTE eNB with a co-located 5G NR gNB is available. 
DUT and network under test are both supporting supporting multiple 5G Carrier Aggregation Bands and frequencies required to be tested. 
Reference device(s) used to validate the result with similar Carrier Aggregation capabilities is/are available. The model name(s) shall be noted in the test result.
Ensure optimal testing conditions (low user traffic hours to avoid conflict with other devices for Radio resources and a stable RF environment).

	-
	Test procedure
	Expected behaviour

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

	2
	Perform 1 x Downlink throughput measurement on DUT using the appropriate method.
	Measurement is taken and recorded.
Make a note of the Carrier Aggregation configuration being used (e.g. CA_n1_n78; CA_n3_n78)

	3
	Perform 1 x Downlink throughput measurement on the Reference using the appropriate method.
	Measurement is taken and recorded.
Make a note of the Carrier Aggregation configuration being used (e.g. CA_n1_n78; CA_n3_n78)

	4
	Ensure there is no further data traffic and wait for in-activity timer to expire.
	Confirm with a trace tool / test monitor that DUT switches to RRC state IDLE

	5
	Repeat and perform at least 5 Downlink 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.

	6
	Calculate average Downlink  throughput for DUT and reference.
	

	7
	Evaluate the data performance by comparing the DUT’s average throughput with the reference average throughput and the known maximum throughput for the test location and device capability from the knowledge base.
	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.





106.2 [bookmark: _Toc112017590]Carrier Aggregation Stationary Data Performance for 5G NR Option 2 
106.2.1 Carrier Aggregation Stationary Data Performance – Relative Downlink Throughput 
Description
To measure the average downlink throughput under static conditions using Carrier Aggregation as allocated by the network.
Related core specifications
3GPP TS 38.331
Reason for test
To obtain a measure of average downlink throughput for an 5G NR Option 2 network using Carrier Aggregation as implemented in the network under test. 
This test is applicable for devices supporting Carrier Aggregation regardless of the type of Carrier Aggregation (Contiguous, non-contiguous, inter band), technology (FDD, TDD) or number of components aggregated by the network. 
Initial configuration
DUT and network under test are both supporting Carrier Aggregation in the downlink.
There must be an appropriate number of 5G SA cells available on the same PLMN, supporting the Carrier Aggregation Bands and frequencies required to be tested. 
Reference device(s) used to validate the result with similar Carrier Aggregation capabilities is/are available. The model name(s) shall be noted in the test result.
Ensure optimal testing conditions (low user traffic hours to avoid conflict with other devices for Radio resources and a stable RF environment).

	-
	Test procedure
	Expected behaviour

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

	2
	Perform 1 x Downlink throughput measurement on DUT using the appropriate method.
	Measurement is taken and recorded.
Make a note of the Carrier Aggregation configuration being used (e.g. CA_n1_n78; CA_n3_n78)

	3
	Perform 1 x Downlink throughput measurement on the Reference using the appropriate method.
	Measurement is taken and recorded.
Make a note of the Carrier Aggregation configuration being used (e.g. CA_n1_n78; CA_n3_n78)

	4
	Ensure there is no further data traffic and wait for in-activity timer to expire.
	Confirm with a trace tool / test monitor that DUT switches to RRC state IDLE

	5
	Repeat and perform at least 5 Downlink 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.

	6
	Calculate average Downlink  throughput for DUT and reference.
	

	7
	Evaluate the data performance by comparing the DUT’s average throughput with the reference average throughput and the known maximum throughput for the test location and device capability from the knowledge base.
	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.



106.2.2. Carrier Aggregation Stationary Data Performance – Relative Uplink Throughput 
Description
To measure the average uplink throughput under static conditions using Carrier Aggregation as allocated by the network.
Related core specifications
3GPP TS 36.331
Reason for test
To obtain a measure of average uplink throughput for an 5G NR Option 2 network using Carrier Aggregation as implemented in the network under test. 
This test is applicable for devices supporting Carrier Aggregation regardless of the type of Carrier Aggregation (Contiguous, non-contiguous, inter band), technology (FDD, TDD) or number of components aggregated by the network. 
Initial configuration
DUT and network under test are both supporting Carrier Aggregation in the uplink.
There must be an appropriate number of 5G SA cells available on the same PLMN, supporting the Carrier Aggregation Bands and frequencies required to be tested. 
Reference device(s) used to validate the result with similar Carrier Aggregation capabilities is/are available. The model name(s) shall be noted in the test result.
Ensure optimal testing conditions (low user traffic hours to avoid conflict with other devices for Radio resources and a stable RF environment).

	-
	Test procedure
	Expected behaviour

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

	2
	Perform 1 x Uplink throughput measurement on DUT using the appropriate method.
	Measurement is taken and recorded.
Make a note of the Carrier Aggregation configuration being used (e.g. CA_n1_n78; CA_n3_n78)

	3
	Perform 1 x Uplink throughput measurement on the Reference using the appropriate method.
	Measurement is taken and recorded.
Make a note of the Carrier Aggregation configuration being used (e.g. CA_n1_n78; CA_n3_n78)

	4
	Ensure there is no further data traffic and wait for in-activity timer to expire.
	Confirm with a trace tool / test monitor that DUT switches to RRC state IDLE

	5
	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.

	6
	Calculate average Uplink  throughput for DUT and reference.
	

	7
	Evaluate the data performance by comparing the DUT’s average throughput with the reference average throughput and the known maximum throughput for the test location and device capability from the knowledge base.
	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.
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