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<<< START OF CHANGES >>>
[bookmark: _Toc46155833][bookmark: _Toc46238386][bookmark: _Toc46239226][bookmark: _Toc46384230][bookmark: _Toc46480312][bookmark: _Toc51833650][bookmark: _Toc58504756][bookmark: _Toc68540499][bookmark: _Toc75464036][bookmark: _Toc83680346][bookmark: _Toc92099917][bookmark: _Toc99980451][bookmark: _Toc106745292]A.3.1.1.2	5G NR /TCP Downlink Throughput /Conducted/Fading/2Rx TDD/FR1 PDSCH mapping Type A performance - 2x2 MIMO for SA and NSA
[bookmark: _Toc46384231][bookmark: _Toc46480313][bookmark: _Toc51833651][bookmark: _Toc58504757][bookmark: _Toc68540500][bookmark: _Toc75464037][bookmark: _Toc83680347][bookmark: _Toc92099918][bookmark: _Toc99980452]A.3.1.1.2.1	Definition
The UE application layer downlink performance for TCP is determined by the UE application layer TCP throughput.
[bookmark: _Toc46384232][bookmark: _Toc46480314][bookmark: _Toc51833652][bookmark: _Toc58504758][bookmark: _Toc68540501][bookmark: _Toc75464038][bookmark: _Toc83680348][bookmark: _Toc92099919][bookmark: _Toc99980453]A.3.1.1.2.2	Test Purpose
To measure the performance of the 5G NR UE using fixed reference channels and under 2 receive antenna conditions while downloading TCP based data in fading channel environment. The duplex mode is TDD.
[bookmark: _Toc46384233][bookmark: _Toc46480315][bookmark: _Toc51833653][bookmark: _Toc58504759][bookmark: _Toc68540502][bookmark: _Toc75464039][bookmark: _Toc83680349][bookmark: _Toc92099920][bookmark: _Toc99980454]A.3.1.1.2.3	Test Parameters
The test points to be used in this test are defined in Table A.3.1.1.2.3-1. Details of these test points are available in Annex D with the test points below referenced directly from Table D.1-2
Table A.3.1.1.2.3-1: FR1 TDD 2RX
	Subtest Number
	Propagation condition
	Correlation matrix and antenna configuration
	TS 38.521-4 Reference

	
	
	
	Test Case
	Test Number
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	TDLA30-10
	2x24, ULA Low
	5.2.3.1.1_1 4Rx FDD5.2.2.2.1_1 2Rx TDD
	1-3
	70
	22.026.3

	2
	TDLC300-100
	2x24, ULA Low
	5.2.2.2.1_1 2Rx TDD5.2.3.1.1_1 4Rx FDD 
	1-4
	30
	-0.62.5

	3
	TDLB100-400
	2x24, ULA Low
	5.2.2.2.1_1 2Rx TDD5.2.3.1.1_1 4Rx FDD
	1-1
	70
	-2.6-0.2

	4
	TDLA30-10
	4x42x2, ULA Low
	5.2.2.2.1_1 2Rx TDD5.2.3.1.1_1 4Rx FDD
	24-1
	70
	16.620.8

	5
	TDLA30-10
	4x42x2, ULA Medium A
	5.2.2.2.1_1 2Rx TDD5.2.3.1.1_1 4Rx FDD 
	35-1
	70
	23.319.0



Other test parameters are defined in TS 38.521-4 [3] Tables 5.2.2.2.1_1.4-1 and 5.2.2.2.1_1.4-2.
[bookmark: _Toc46239227][bookmark: _Toc46384234][bookmark: _Toc46480316][bookmark: _Toc51833654][bookmark: _Toc58504760][bookmark: _Toc68540503][bookmark: _Toc75464040][bookmark: _Toc83680350][bookmark: _Toc92099921][bookmark: _Toc99980455]A.3.1.1.2.4	Test Description
A.3.1.1.2.4.1	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.
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. 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.3.1.1.2.4.2	Procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to TS 38.521-4 [3] Table 5.2.2.2.1.0-2. 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 TS 38.521-4 [3] Tables 5.2.2.2.1_1.4-1 and 5.2.2.2.1_1.4-2 as applicable to the test points in Table A.3.1.1.2.3-1.
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.1-1-1. 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.



<<< Skip unchanged sections >>>
[bookmark: _Toc46238468][bookmark: _Toc46239354][bookmark: _Toc46384364][bookmark: _Toc46480438][bookmark: _Toc51833776][bookmark: _Toc58504880][bookmark: _Toc68540627][bookmark: _Toc75464165][bookmark: _Toc83680503][bookmark: _Toc92100103][bookmark: _Toc99980642][bookmark: _Toc106745368]Annex G: Applicability
This clause adds appropriate applicability references to TS 38.521-4 [3].
For FR1 testing: The applicability requirements for different number of RX antenna ports shall follow the principles defined in TS 38.521-4 [3] clauses 5.1.1.2, 5.1.1.3 and 5.1.1.4For FR2 testing: The applicability requirements for different number of RX antenna ports shall follow the principles defined in TS 38.521-4 [3] clauses 7.1.1.2, 7.1.1.3 and 7.1.1.4.
For Interworking scenarios testing the guidance from TS 38.521-4 [3] clause 9.1.1.1 applies.

Annex H: Default message content for Application Layer Data Throughput
H.1	Radio resource control information elements
As defined in clause TS 38.521-4 [3] with the following exceptions:
PDCCH-config
Table H.1-1: PDCCH Search Space
	Derivation Path: TS 38.508-1, Table 5.4.2.0-7 

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n2
	1 for UL, 1 for DL
	

	    aggregationLevel8
	n0
	
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	

	    ue-Specific SEQUENCE {
	
	
	

	      dci-Formats
	formats0-1-And-1-1
	DCI Format 1_1
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




[bookmark: historyclause][bookmark: _Toc46155916][bookmark: _Toc46238469][bookmark: _Toc46239355][bookmark: _Toc46384365][bookmark: _Toc46480439][bookmark: _Toc51833777][bookmark: _Toc58504881][bookmark: _Toc68540628][bookmark: _Toc75464166][bookmark: _Toc83680504][bookmark: _Toc92100104][bookmark: _Toc99980643][bookmark: _Toc106745369]
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