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A.10.1.1.1.1	Definition
The UE application layer downlink performance for TCP under fading environment with variable reference channel is determined by the UE application layer TCP throughput.
A.10.1.1.1.2	Test Purpose
To measure the performance of the 5G NR UE while downloading TCP based data in a fading channel environment with variable reference channel under 2 receive antenna conditions for FR1.

A.10.1.1.1.3	Test Parameters
FFS

A.10.1.1.1.4	Test Description
A.10.1.1.1.4.1	Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state. Apply the Initial conditions defined in TS 38.521-4 [3] clause 5.2.2.1.1_1.3.1 with the following additional steps and/or exceptions
1.1	Connect an application server to the IP output of the SS. 
1.2	For an embedded configuration, ensure that the UE has an client test application available. For a tethered configuration, tether the UE to a laptop configured with TCP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For NSA case, the E-UTRA anchor is configured as per Annex E. Ensure the UE is in RRC_CONNECTED State (on NR for SA and on E-UTRA for NSA with NR PSCell added). Message contents are as per TS 38.521-4 [3] clause 5.2.2.1.1_1.3.3 and 5.2.2.1.1_1.3.3_2 and Tables 5.2.2.1.1_1.3.3_1-1 through 5.2.2.1.1_1.3.3_1-4.

A.10.1.1.1.4.2	Test Procedure
FFS
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A.10.1.1.2.1	Definition
The UE application layer downlink performance for TCP under fading environment with variable reference channel is determined by the UE application layer TCP throughput.
A.10.1.1.2.2	Test Purpose
To measure the performance of the 5G NR UE while downloading TCP based data in a fading channel environment with variable reference channel under 2 receive antenna conditions for FR1.

A.10.1.1.2.3	Test Parameters
FFS

A.10.1.1.2.4	Test Description

A.10.1.1.2.4.1	Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state. Apply the Initial conditions defined in TS 38.521-4 [3] clause 5.2.2.2.1_1.3.1 with the following additional steps and/or exceptions
1.1	Connect an application server to the IP output of the SS. 
1.2	For an embedded configuration, ensure that the UE has an client test application available. For a tethered configuration, tether the UE to a laptop configured with TCP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For NSA case, the E-UTRA anchor is configured as per Annex E. Ensure the UE is in RRC_CONNECTED State (on NR for SA and on E-UTRA for NSA with NR PSCell added). Message contents are as per TS 38.521-4 [3] clause 5.2.2.2.1_1.3.3 and 5.2.2.2.1_1.3.3_2 and Tables 5.2.2.2.1_1.3.3_1-1 through 5.2.2.2.1_1.3.3_1-4.

A.10.1.1.2.4.2	Test Procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to [FFS]. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the Modulation format and code rate, reference channel, the propagation condition, the correlation matrix and the SNR according to [FFS].
3.	Using the data client, begin TCP downlink data transfer from the application server. Wait for 15 seconds and then start recording the TCP throughput result. (This is iteration 1) Continue data transfer for the test duration outlined in A.1.1-1. Repeat transfer for iterations [2-3] within the same call as the first iteration.
4.	Repeat step 3 for 3 iterations within the same call as the first iteration. Wait for at least 5 seconds between each iteration of the data transfer.
5.	Calculate and record the average application layer data throughput across three iterations. Additionally, count and record the overall number of ACK and NACK/DTX on the PUSCH/PUCCH during the test interval purely for information purposes. 
6.	Record the IP address type (IPv4 or IPv6) used during the TCP data transfers.
7.	Using the values in Table 5.4.4-2 (for IPv6) and Table 5.4.4-3 (for IPv4), determine the reduction from PHY reference fractional throughput value listed in Table A.2.1.1.3-1 to obtain reference Application Layer Throughput value.
FFS
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A.11.1.1.1.1	Definition
The UE application layer downlink performance for UDP under fading environment with variable reference channel is determined by the UE application layer UDP throughput.
A.11.1.1.1.2	Test Purpose
To measure the performance of the 5G NR UE while downloading UDP based data in a fading channel environment with variable reference channel under 2 receive antenna conditions for FR1.

A.11.1.1.1.3	Test Parameters
FFS

A.11.1.1.1.4	Test Description
FFS

A.11.1.1.1.4.1	Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state. Apply the Initial conditions defined in TS 38.521-4 [3] clause 5.2.2.1.1_1.3.1 with the following additional steps and/or exceptions
1.1	Connect an application server to the IP output of the SS. 
1.2	For an embedded configuration, ensure that the UE has an client test application available. For a tethered configuration, tether the UE to a laptop configured with TCP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For NSA case, the E-UTRA anchor is configured as per Annex E. Ensure the UE is in RRC_CONNECTED State (on NR for SA and on E-UTRA for NSA with NR PSCell added). Message contents are as per TS 38.521-4 [3] clause 5.2.2.1.1_1.3.3 and 5.2.2.1.1_1.3.3_2 and Tables 5.2.2.1.1_1.3.3_1-1 through 5.2.2.1.1_1.3.3_1-4.

A.11.1.1.1.4.2	Test Procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to [FFS]. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the Modulation format and code rate, reference channel, the propagation condition, the correlation matrix and the SNR according to [FFS].
3.	Using the data client, begin UDP downlink data transfer from the application server. Wait for 15 seconds and then start recording the UDP throughput result. (This is iteration 1) Continue data transfer for the test duration outlined in A.1.1-1. Repeat transfer for iterations [2-3] within the same call as the first iteration.
4.	Repeat step 3 for 3 iterations within the same call as the first iteration. Wait for at least 5 seconds between each iteration of the data transfer.
5.	Calculate and record the average application layer data throughput across three iterations. Additionally, count and record the overall number of ACK and NACK/DTX on the PUSCH/PUCCH during the test interval purely for information purposes. 
6.	Record the IP address type (IPv4 or IPv6) used during the UDPdata transfers.
7.	Using the values in Table 5.4.4-2 (for IPv6) and Table 5.4.4-3 (for IPv4), determine the reduction from PHY reference fractional throughput value listed in Table A.2.1.1.3-1 to obtain reference Application Layer Throughput value.

FFS
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A.11.1.1.2.1	Definition
The UE application layer downlink performance for UDP under fading environment with variable reference channel is determined by the UE application layer UDP throughput.
A.11.1.1.2.2	Test Purpose
To measure the performance of the 5G NR UE while downloading UDP based data in a fading channel environment with variable reference channel under 2 receive antenna conditions for FR1.
A.11.1.1.2.3	Test Parameters
FFS

A.11.1.1.2.4	Test Description
FFS

A.11.1.1.2.4.1	Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state. Apply the Initial conditions defined in TS 38.521-4 [3] clause 5.2.2.2.1_1.3.1 with the following additional steps and/or exceptions
1.1	Connect an application server to the IP output of the SS. 
1.2	For an embedded configuration, ensure that the UE has an client test application available. For a tethered configuration, tether the UE to a laptop configured with TCP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For NSA case, the E-UTRA anchor is configured as per Annex E. Ensure the UE is in RRC_CONNECTED State (on NR for SA and on E-UTRA for NSA with NR PSCell added). Message contents are as per TS 38.521-4 [3] clause 5.2.2.2.1_1.3.3 and 5.2.2.2.1_1.3.3_2 and Tables 5.2.2.2.1_1.3.3_1-1 through 5.2.2.2.1_1.3.3_1-4.

A.11.1.1.2.4.2	Test Procedure
	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to [FFS]. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the Modulation format and code rate, reference channel, the propagation condition, the correlation matrix and the SNR according to [FFS].
3.	Using the data client, begin TCP downlink data transfer from the application server. Wait for 15 seconds and then start recording the TCP throughput result. (This is iteration 1) Continue data transfer for the test duration outlined in A.1.1-1. Repeat transfer for iterations [2-3] within the same call as the first iteration.
4.	Repeat step 3 for 3 iterations within the same call as the first iteration. Wait for at least 5 seconds between each iteration of the data transfer.
5.	Calculate and record the average application layer data throughput across three iterations. Additionally, count and record the overall number of ACK and NACK/DTX on the PUSCH/PUCCH during the test interval purely for information purposes. 
6.	Record the IP address type (IPv4 or IPv6) used during the TCP data transfers.
7.	Using the values in Table 5.4.4-2 (for IPv6) and Table 5.4.4-3 (for IPv4), determine the reduction from PHY reference fractional throughput value listed in Table A.2.1.1.3-1 to obtain reference Application Layer Throughput value.
FFS
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The UE application layer downlink performance for TCP under fading environment with variable reference channel is determined by the UE application layer TCP throughput.
A.12.1.1.2	Test Purpose
To measure the performance of the 5G NR UE while downloading TCP based data in a fading channel environment with variable reference channel under 2 receive antenna conditions for FR1.

A.12.1.1.3	Test Parameters
FFS

A.12.1.1.4	Test Description

A.12.1.1.4.1	Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state. Apply the Initial conditions defined in TS 38.521-4 [3] clause 7.2.2.2.1_1.3.1 with the following additional steps and/or exceptions
1.1	Connect an application server to the IP output of the SS.
1.2	For an embedded configuration, ensure that the UE has an client test application available. For a tethered configuration, tether the UE to a laptop configured with FTP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers.
2.	In Step 2 skip reference to TS 38.521-4 [3] 7.2.2.2.1.0-2 since test parameters are already defined for this l test.
3.	For NSA case, the E-UTRA anchor is configured as per Annex E. Ensure the UE is in RRC_CONNECTED State (NR for SA case and E-UTRA for NSA with NR Pscell added).
A.12.1.1.4.2	Test Procedure
Set the UE in a direction found using one of the test procedures defined in Annex H of TS 38.521-4 [3].
2.	SS sets the parameters of the bandwidth, MCS and DL reference channel (RMC) according to the test parameter selection procedure defined in TS 38.101-4 [4] clause 7.5A.1. The SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC.
3.	Using the data client, begin TCP downlink data transfer from the application server. Wait for 15 seconds and then start recording the TCP throughput result. (This is iteration 1) Continue data transfer for the test duration outlined in Table A.1-1.
4.	Repeat step 3 for 3 iterations within the same call as the first iteration. Wait for at least 5 seconds between each iteration of the data transfer.
5.	Calculate and record the average application layer data throughput across three iterations. Additionally, count and record the overall number of ACK and NACK/DTX on the PUSCH/PUCCH during the test interval. Record the IP address type (IPv4 or IPv6) used during the UDP data transfers.
6.	Using the values in Table 5.4.4-2 (for IPv6) and Table 5.4.4-3 (for IPv4), determine the reduction from PHY reference fractional throughput value listed in Table A.9.1.1.1.3-1  to obtain reference Application Layer Throughput value.


A.12.1.2	5G NR /TCP Downlink Throughput /Radiated/Fading/VRC/4Rx
FFS
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The UE application layer downlink performance for UDP under fading environment with variable reference channel is determined by the UE application layer UDP throughput.

A.13.1.1.2	Test Purpose
To measure the performance of the 5G NR UE while downloading UDP based data in a fading channel environment with variable reference channel under 2 receive antenna conditions for FR1.

A.13.1.1.3	Test Parameters
FFS

A.13.1.1.4	Test Description

A.13.1.1.4.1	Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state. Apply the Initial conditions defined in TS 38.521-4 [3] clause 7.2.2.2.1_1.3.1 with the following additional steps and/or exceptions
1.1	Connect an application server to the IP output of the SS.
1.2	For an embedded configuration, ensure that the UE has an client test application available. For a tethered configuration, tether the UE to a laptop configured with FTP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers.
2.	In Step 2 skip reference to TS 38.521-4 [3] 7.2.2.2.1.0-2 since test parameters are already defined for this l test.
3.	For NSA case, the E-UTRA anchor is configured as per Annex E. Ensure the UE is in RRC_CONNECTED State (NR for SA case and E-UTRA for NSA with NR Pscell added).

A.13.1.1.4.2	Test Procedure
Set the UE in a direction found using one of the test procedures defined in Annex H of TS 38.521-4 [3].
2.	SS sets the parameters of the bandwidth, MCS and DL reference channel (RMC) according to the test parameter selection procedure defined in TS 38.101-4 [4] clause 7.5A.1. The SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC.
3.	Using the data client, begin TCP downlink data transfer from the application server. Wait for 15 seconds and then start recording the TCP throughput result. (This is iteration 1) Continue data transfer for the test duration outlined in Table A.1-1.
4.	Repeat step 3 for 3 iterations within the same call as the first iteration. Wait for at least 5 seconds between each iteration of the data transfer.
5.	Calculate and record the average application layer data throughput across three iterations. Additionally, count and record the overall number of ACK and NACK/DTX on the PUSCH/PUCCH during the test interval. Record the IP address type (IPv4 or IPv6) used during the UDP data transfers.
6.	Using the values in Table 5.4.4-2 (for IPv6) and Table 5.4.4-3 (for IPv4), determine the reduction from PHY reference fractional throughput value listed in Table A.9.1.1.1.3-1  to obtain reference Application Layer Throughput value.

A.13.1.2	5G NR /UDP Downlink Throughput /Radiated/Fading/VRC/4Rx
FFS
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