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<<< START OF CHANGES >>>
[bookmark: _Toc46155856][bookmark: _Toc46238409][bookmark: _Toc46239281][bookmark: _Toc46384291][bookmark: _Toc46480371][bookmark: _Toc51833709][bookmark: _Toc58504813][bookmark: _Toc68540556][bookmark: _Toc75464093][bookmark: _Toc83680403][bookmark: _Toc92099974][bookmark: _Toc99980508][bookmark: _Toc138970190]A.7	5G NR /TCP Downlink Throughput /Radiated for Fixed Reference Channel Scenarios (FRC) with Fading
[bookmark: _Toc46155857][bookmark: _Toc46238410][bookmark: _Toc46239282][bookmark: _Toc46384292][bookmark: _Toc46480372][bookmark: _Toc51833710][bookmark: _Toc58504814][bookmark: _Toc68540557][bookmark: _Toc75464094][bookmark: _Toc83680404][bookmark: _Toc92099975][bookmark: _Toc99980509][bookmark: _Toc138970191]A.7.1	5G NR /TCP Downlink Throughput /Radiated/Fading/FRC
[bookmark: _Toc46155858][bookmark: _Toc46238411][bookmark: _Toc46239283][bookmark: _Toc46384293][bookmark: _Toc46480373][bookmark: _Toc51833711][bookmark: _Toc58504815][bookmark: _Toc68540558][bookmark: _Toc75464095][bookmark: _Toc83680405][bookmark: _Toc92099976][bookmark: _Toc99980510][bookmark: _Toc138970192]A.7.1.1	5G NR /TCP Downlink Throughput /Radiated/Fading/FRC/2Rx
[bookmark: _Toc46155859][bookmark: _Toc46238412][bookmark: _Toc46239284][bookmark: _Toc46384294][bookmark: _Toc46480374][bookmark: _Toc51833712][bookmark: _Toc58504816][bookmark: _Toc68540559][bookmark: _Toc75464096][bookmark: _Toc83680406][bookmark: _Toc92099977][bookmark: _Toc99980511][bookmark: _Toc138970193]A.7.1.1.1	5G NR /TCP Downlink Throughput /Radiated/Fading/2Rx TDD/FR2 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc46239285][bookmark: _Toc46384295][bookmark: _Toc46480375][bookmark: _Toc51833713][bookmark: _Toc58504817][bookmark: _Toc68540560]Editor’s note: Test points 2-6 is currently not testable for n259 pending further optimization of  maximum testable SNR in TS 38.521-4
[bookmark: _Toc75464097][bookmark: _Toc83680407][bookmark: _Toc92099978][bookmark: _Toc99980512]A.7.1.1.1.1	Definition
The UE application layer downlink performance for TCP under different fading environment is determined by the UE application layer TCP throughput.
[bookmark: _Toc46239286][bookmark: _Toc46384296][bookmark: _Toc46480376][bookmark: _Toc51833714][bookmark: _Toc58504818][bookmark: _Toc68540561][bookmark: _Toc75464098][bookmark: _Toc83680408][bookmark: _Toc92099979][bookmark: _Toc99980513]A.7.1.1.1.2	Test Purpose
To measure the performance of the 5G NR UE while downloading TCP based data in a fading channel environment under 2 receive antenna conditions for FR2.
[bookmark: _Toc46239287][bookmark: _Toc46384297][bookmark: _Toc46480377][bookmark: _Toc51833715][bookmark: _Toc58504819][bookmark: _Toc68540562][bookmark: _Toc75464099][bookmark: _Toc83680409][bookmark: _Toc92099980][bookmark: _Toc99980514]A.7.1.1.1.3	Test Parameters
[bookmark: _Toc46239288][bookmark: _Toc46384298][bookmark: _Toc46480378][bookmark: _Toc51833716][bookmark: _Toc58504820][bookmark: _Toc68540563]The test points to be used in this test are defined in Table A.7.1.1.1.3-1. Details of these test points are available in Annex D with the test points below referenced directly from Table D.2-1.
Table A.7.1.1.1.3-1: FR2 Test Point 2Rx
	38.521-4 Reference
	Test num.
	Reference channel
	Bandwidth (MHz)/Subcarrier spacing (kHz)
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value
	Comment

	
	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	7.2.2.2.1_1
	1-2
	R.PDSCH.5-2.1 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	30
	1.73.6
	Exercises HARQ Combining

	7.2.2.2.1_1
	2-2
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	16.04.4
	High doppler

	7.2.2.2.1_1
	2-6
	R.PDSCH.5-6.1 TDD
	100/120
	64QAM, 0.43
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	18.620.3 
	Large TBS, Low Doppler



[bookmark: _Toc75464100][bookmark: _Toc83680410][bookmark: _Toc92099981][bookmark: _Toc99980515]A.7.1.1.1.4	Test Description
A.7.1.1.1.4.1	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 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.
5.	For NSA case, the E-UTRA anchor is configured as per Annex E. Ensure the UE is in RRC_CONNECTED State with generic procedure parameters Connectivity NR for NR/5GC with Connected without Release On, Test Mode Off or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode Off for EN-DC.
A.7.1.1.1.4.2	Procedure
1.	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 sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC over PUSCH according to parameters set during initial conditions. The purpose of this scheduling is to accommodate for TCP UL ACK/NACK feedback transmissions.
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 TCP 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.7.1.1.1.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155860][bookmark: _Toc46238413][bookmark: _Toc46239289][bookmark: _Toc46384299][bookmark: _Toc46480379][bookmark: _Toc51833717][bookmark: _Toc58504821][bookmark: _Toc68540564][bookmark: _Toc75464101][bookmark: _Toc83680411][bookmark: _Toc92099982][bookmark: _Toc99980516][bookmark: _Toc138970194]A.7.1.2	5G NR /TCP Downlink Throughput /Radiated/Fading/FRC/4Rx
[bookmark: _Toc46155861][bookmark: _Toc46238414][bookmark: _Toc46239290][bookmark: _Toc46384300][bookmark: _Toc46480380][bookmark: _Toc51833718][bookmark: _Toc58504822][bookmark: _Toc68540565][bookmark: _Toc75464102][bookmark: _Toc83680412][bookmark: _Toc92099983][bookmark: _Toc99980517][bookmark: _Toc138970195]A.7.1.2.1	Void
[bookmark: _Toc68540566][bookmark: _Toc46155863][bookmark: _Toc46238416][bookmark: _Toc46239292][bookmark: _Toc46384302][bookmark: _Toc46480381][bookmark: _Toc51833719][bookmark: _Toc58504823][bookmark: _Toc75464103][bookmark: _Toc83680413][bookmark: _Toc92099984][bookmark: _Toc99980518][bookmark: _Toc138970196]A.8	5G NR /UDP Downlink Throughput/Radiated/Static Peak Throughput for SA and NSA
[bookmark: _Toc46155864][bookmark: _Toc46238417][bookmark: _Toc46239293][bookmark: _Toc46384303][bookmark: _Toc46480382][bookmark: _Toc51833720][bookmark: _Toc58504824][bookmark: _Toc68540567][bookmark: _Toc75464104][bookmark: _Toc83680414][bookmark: _Toc92099985][bookmark: _Toc99980519][bookmark: _Toc138970197]A.8.1	5G NR /UDP Downlink Throughput /Radiated/Static Channel Peak Throughput tests for SA and NSA
[bookmark: _Toc46155865][bookmark: _Toc46238418][bookmark: _Toc46239294][bookmark: _Toc46384304][bookmark: _Toc46480383][bookmark: _Toc51833721][bookmark: _Toc58504825][bookmark: _Toc68540568][bookmark: _Toc75464105][bookmark: _Toc83680415][bookmark: _Toc92099986][bookmark: _Toc99980520][bookmark: _Toc138970198]A.8.1.1	5G NR /UDP Downlink Throughput /Radiated/Static Channel/ SA and NSA (no Downlink Split Bearer)
[bookmark: _Toc46239295][bookmark: _Toc46384305][bookmark: _Toc46480384][bookmark: _Toc51833722][bookmark: _Toc58504826][bookmark: _Toc68540569][bookmark: _Toc75464106][bookmark: _Toc83680416][bookmark: _Toc92099987][bookmark: _Toc99980521]A.8.1.1.1	Definition
The UE application layer downlink performance for UDP under different static environment is determined by the UE application layer UDP throughput.
[bookmark: _Toc46239296][bookmark: _Toc46384306][bookmark: _Toc46480385][bookmark: _Toc51833723][bookmark: _Toc58504827][bookmark: _Toc68540570][bookmark: _Toc75464107][bookmark: _Toc83680417][bookmark: _Toc92099988][bookmark: _Toc99980522]A.8.1.1.2	Test Purpose
To measure the performance of the 5G NR UE while downloading UDP based data in a static channel environment for FR2.
[bookmark: _Toc46239297][bookmark: _Toc46384307][bookmark: _Toc46480386][bookmark: _Toc51833724][bookmark: _Toc58504828][bookmark: _Toc68540571][bookmark: _Toc75464108][bookmark: _Toc83680418][bookmark: _Toc92099989][bookmark: _Toc99980523]A.8.1.1.3	Test Parameters
The common test parameters are defined in 38.521-4 [4] Table 7.5.1.3-1. CORESET details are in TS 38.521-4 [4] Table 7.5.1.3-2 and MCS indices for indicated UE capabilities are in TS 38.521-4 [4] Table 7.5.1.3-3. SNR required to achieve lower layer throughput requirements is specified in TS 38.521-4 [4] Table 7.5.1.3-4. The test parameter selection procedure is defined in TS 38.521-4 [4] clause 7.5.1.3 (for SA) and clause 9.4B.1.2.1 (for NSA). In addition, the following test statements from TS 38.521-4 [3] clause 9.4B.1.2 apply:
For NSA FR2 case, the E-UTRA anchor is functional link and is setup via the parameters defined in Annex E.
[bookmark: _Toc46239298][bookmark: _Toc46384308][bookmark: _Toc46480387][bookmark: _Toc51833725][bookmark: _Toc58504829][bookmark: _Toc68540572][bookmark: _Toc75464109][bookmark: _Toc83680419][bookmark: _Toc92099990][bookmark: _Toc99980524]A.8.1.1.4	Test Description
[bookmark: _Toc46239299][bookmark: _Toc46384309][bookmark: _Toc46480388][bookmark: _Toc51833726][bookmark: _Toc58504830][bookmark: _Toc68540573][bookmark: _Toc75464110][bookmark: _Toc83680420][bookmark: _Toc92099991][bookmark: _Toc99980525]A.8.1.1.4.1	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 7.5.1.4.1 (for SA) or clause 9.4B.1.2.4.1 (for NSA) with the following additional steps and/or exceptions:
1.	In Step 1, no AWGN source needs to be connected as this is a clean channel test case.
1.1	Connect an application server to the IP output of the SS.
1.2	For an embedded configuration, ensure that the UE has a 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. 
5.	For NSA case, the E-UTRA anchor is configured as per Annex E. Ensure the UE is in RRC_CONNECTED State with generic procedure parameters Connectivity NR for NR/5GC with Connected without Release On, Test Mode Off, Test Loop Function Off or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode Off, Test Loop Function Off for EN-DC.
[bookmark: _Toc46239300][bookmark: _Toc46384310][bookmark: _Toc46480389][bookmark: _Toc51833727][bookmark: _Toc58504831][bookmark: _Toc68540574][bookmark: _Toc75464111][bookmark: _Toc83680421][bookmark: _Toc92099992][bookmark: _Toc99980526]A.8.1.1.4.2	Test Procedure
1.	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 38.521-4 [4] clause 7.5.1.3 (for SA) or clause 9.4B.1.2.1 (for NSA). The SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC.
3.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC over PUSCH according to parameters set during initial conditions. 
4.	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 Table A.1-1. 
5.	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.
6.	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.
7.	Using the values in Table 5.4.4-2 (for IPv6) and Table 5.4.4-3 (for IPv4), determine the reduction from 85% of peak PHY throughput value to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155867][bookmark: _Toc46238420][bookmark: _Toc46239302][bookmark: _Toc46384312][bookmark: _Toc46480390][bookmark: _Toc51833728][bookmark: _Toc58504832][bookmark: _Toc68540575][bookmark: _Toc75464112][bookmark: _Toc83680422][bookmark: _Toc92099993][bookmark: _Toc99980527][bookmark: _Toc138970199]A.9	5G NR /UDP Downlink Throughput /Radiated for Fixed Reference Channel Scenarios (FRC) with Fading
[bookmark: _Toc46155868][bookmark: _Toc46238421][bookmark: _Toc46239303][bookmark: _Toc46384313][bookmark: _Toc46480391][bookmark: _Toc51833729][bookmark: _Toc58504833][bookmark: _Toc68540576][bookmark: _Toc75464113][bookmark: _Toc83680423][bookmark: _Toc92099994][bookmark: _Toc99980528][bookmark: _Toc138970200]A.9.1	5G NR /UDP Downlink Throughput /Radiated/Fading/FRC
[bookmark: _Toc46155869][bookmark: _Toc46238422][bookmark: _Toc46239304][bookmark: _Toc46384314][bookmark: _Toc46480392][bookmark: _Toc51833730][bookmark: _Toc58504834][bookmark: _Toc68540577][bookmark: _Toc75464114][bookmark: _Toc83680424][bookmark: _Toc92099995][bookmark: _Toc99980529][bookmark: _Toc138970201]A.9.1.1	5G NR /UDP Downlink Throughput /Radiated/Fading/FRC/2Rx
[bookmark: _Toc46155870][bookmark: _Toc46238423][bookmark: _Toc46239305][bookmark: _Toc46384315][bookmark: _Toc46480393][bookmark: _Toc51833731][bookmark: _Toc58504835][bookmark: _Toc68540578][bookmark: _Toc75464115][bookmark: _Toc83680425][bookmark: _Toc92099996][bookmark: _Toc99980530][bookmark: _Toc138970202]A.9.1.1.1	5G NR /UDP Downlink Throughput /Radiated/Fading/2Rx TDD/FR2 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc46239306][bookmark: _Toc46384316][bookmark: _Toc46480394][bookmark: _Toc51833732][bookmark: _Toc58504836][bookmark: _Toc68540579]Editor’s note: Test points 2-6 is currently not testable for n259 pending further optimization of  maximum testable SNR in TS 38.521-4
[bookmark: _Toc75464116][bookmark: _Toc83680426][bookmark: _Toc92099997][bookmark: _Toc99980531]A.9.1.1.1.1	Definition
The UE application layer downlink performance for UDP under different fading environment is determined by the UE application layer UDP throughput.
[bookmark: _Toc46239307][bookmark: _Toc46384317][bookmark: _Toc46480395][bookmark: _Toc51833733][bookmark: _Toc58504837][bookmark: _Toc68540580][bookmark: _Toc75464117][bookmark: _Toc83680427][bookmark: _Toc92099998][bookmark: _Toc99980532]A.9.1.1.1.2	Test Purpose
To measure the performance of the 5G NR UE while downloading UDP based data in a fading channel environment under 2 receive antenna conditions for FR2.
[bookmark: _Toc46239308][bookmark: _Toc46384318][bookmark: _Toc46480396][bookmark: _Toc51833734][bookmark: _Toc58504838][bookmark: _Toc68540581][bookmark: _Toc75464118][bookmark: _Toc83680428][bookmark: _Toc92099999][bookmark: _Toc99980533]A.9.1.1.1.3	Test Parameters
The test points to be used in this test are defined in Table A.9.1.1.1.3-1. Details of these test points are available in Annex D with the test points below referenced directly from Table D.2-1.
Table A.9.1.1.1.3-1: FR2 Test Point 2Rx
	38.521-4 Reference
	Test num.
	Reference channel
	Bandwidth (MHz)/Subcarrier spacing (kHz)
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value
	Comment

	
	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	7.2.2.2.1_1
	1-2
	R.PDSCH.5-2.1 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	30
	1.73.6
	Exercises HARQ Combining

	7.2.2.2.1_1
	2-2
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	14.416.0
	High doppler

	7.2.2.2.1_1
	2-6
	R.PDSCH.5-6.1 TDD
	100/120
	64QAM, 0.43
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	18.620.3 
	Large TBS, Low Doppler



[bookmark: _Toc46239309][bookmark: _Toc46384319][bookmark: _Toc46480397][bookmark: _Toc51833735][bookmark: _Toc58504839][bookmark: _Toc68540582][bookmark: _Toc75464119][bookmark: _Toc83680429][bookmark: _Toc92100000][bookmark: _Toc99980534]A.9.1.1.1.4	Test Description
A.9.1.1.1.4.1	Initial Conditions
UDPUDPInitial 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 with generic procedure parameters Connectivity NR for NR/5GC with Connected without Release On, Test Mode Off or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode Off for EN-DC.
A.9.1.1.1.4.2	Procedure
1.	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 38.521-4 [4] clause 7.2.2.2.1_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 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 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.
[bookmark: _Toc46155871][bookmark: _Toc46238424][bookmark: _Toc46239310][bookmark: _Toc46384320][bookmark: _Toc46480398][bookmark: _Toc51833736][bookmark: _Toc58504840][bookmark: _Toc68540583][bookmark: _Toc75464120][bookmark: _Toc83680430][bookmark: _Toc92100001][bookmark: _Toc99980535][bookmark: _Toc138970203]A.9.1.2	5G NR /UDP Downlink Throughput /Radiated/Fading/FRC/4Rx
[bookmark: _Toc46155872][bookmark: _Toc46238425][bookmark: _Toc46239311][bookmark: _Toc46384321][bookmark: _Toc46480399][bookmark: _Toc51833737][bookmark: _Toc58504841][bookmark: _Toc68540584][bookmark: _Toc75464121][bookmark: _Toc83680431][bookmark: _Toc92100002][bookmark: _Toc99980536][bookmark: _Toc138970204]A.9.1.2.1	Void
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