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<<< START OF CHANGES >>>
[bookmark: _Toc46155894][bookmark: _Toc46238447][bookmark: _Toc46239333][bookmark: _Toc46384343][bookmark: _Toc46480418][bookmark: _Toc51833756][bookmark: _Toc58504860][bookmark: _Toc68540607][bookmark: _Toc75464144][bookmark: _Toc83680472][bookmark: _Toc92100072][bookmark: _Toc99980606][bookmark: _Toc106745344]A.12.1.1	5G NR /TCP Downlink Throughput /Radiated/Fading/VRC/2Rx
[bookmark: _Toc83680473][bookmark: _Toc92100073][bookmark: _Toc99980607]A.12.1.1.1	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.
[bookmark: _Toc83680474][bookmark: _Toc92100074][bookmark: _Toc99980608]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.
[bookmark: _Toc83680475][bookmark: _Toc92100075][bookmark: _Toc99980609]A.12.1.1.3	Test Parameters
The test parameters are specified in Table A.12.1.1.3-1. Test3 is to be selected as test point.

Table A.12.1.1.3-1: FR2 2Rx Test point
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Frequency range
	
	FR1
	FR1
	FR2

	Bandwidth
	MHz
	10
	40
	100

	Subcarrier spacing
	kHz
	15
	30
	120

	Duplex Mode
	
	FDD
	TDD
	TDD

	TDD Slot Configuration
	
	N/A
	7D1S2U
S:6D+4G+4U
	DDSU
S:11D+3G+0U

	SNR
	dB
	20 
	20
	16

	Propagation channel
	
	TDLA30-5
	TDLA30-5 
	TDLA30-35

	Antenna configuration
	
	ULA Low 2x2,
ULA Low 2x4
	ULA Low 2x2,
ULA Low 2x4
	ULA Low 2x2

	Beamforming Model
	
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4

	Receiver type
	
	MMSE-IRC
	MMSE-IRC
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A
	Type A
	Type A

	
	Starting symbol (S)
	
	2
	2
	2

	
	Length (L)
	
	12
	12
	12

	
	PRB bundling size
	
	2
	2
	2

	
	PRB bundling type
	
	Static
	Static
	Static

	
	VRB-to-PRB mapping interleaver bundle size
	
	Non-interleaved
	Non-interleaved
	Non-interleaved

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1
	Type 1
	Type 1

	
	Number of additional DMRS
	
	1
	1
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1
	1
	1

	CSI measurement channels (Note 2)
	
	As specified in Table A.4-2 of TS 38.101-4:
Rank 1: TBS.2-1
Rank 2: TBS.2-2
	As specified in Table A.4-2 of TS 38.101-4:
Rank 1: TBS.2-3
Rank 2: TBS.2-4
	As specified in Table A.4-1 of TS 38.101-4:
Rank 1: TBS.1-1
Rank 2: TBS.1-2

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 45, (84)
	Row 45, (84)
	Row 45, (8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	139
	139
	13

	
	CSI-RS
periodicity and offset
	slot
	85/1 
	810/1
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	APperiodic
	PAperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3 (6)
	Row 3 (6)
	Row 3 (6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	Not configured5/1
	Not configured10/1 
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	PAperiodic
	PAperiodic
	PAperiodic

	
	CSI-IM RE pattern
	
	Pattern 10
	Pattern 10
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(84,139)
	(84,139)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured5/1
	Not configured10/1
	Not configured

	ReportConfigType
	
	Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 12
	Table 12
	Table 12

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8 
	168
	8

	csi-ReportingBand
	
	1111111
	1111111
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured
	Not configured
	Not configured

	Aperiodic Report Slot Offset
	
	5
	9
	7

	CSI request
	
	1 in slots i, where mod(i, 5) = 0, otherwise it is equal to 0
	1 in slots i, where mod(i, 10) = 0, otherwise it is equal to 0
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1
	1
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	Not configured
	Not configured
	Not configured

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUSCH
	PUSCH
	PUSCH

	CQI/RI/PMI delay
	ms
	1.3756
	1.3755.5
	1.375

	Maximum number of HARQ transmission
	
	1
	1
	1

	Test metric
	
	T% of max throughput at target SNR.

	Note 1:	Other common test parameters are defined in Section 6.1.2 of 38.101-4 for Tests 1 and 2 and Section 8.1.2 of 38.101-4 for Test 3.
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement (for Test 3 only).



[bookmark: _Toc83680476][bookmark: _Toc92100076][bookmark: _Toc99980610]A.12.1.1.4	Test Description
[bookmark: _Toc83680477][bookmark: _Toc92100077][bookmark: _Toc99980611]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 8.4.2.2.1.4.1 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 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.
2. 	In Step 2 skip reference to TS 38.521-4 [3] 8.4.2.2.1.3-1 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.
[bookmark: _Toc83680478][bookmark: _Toc92100078][bookmark: _Toc99980612]A.12.1.1.4.2	Test Procedure
1.	Set the UE in a direction that satisfies the 3 normative criteria specified in Annex H.0. If no direction found mark the test as inconclusive.
2.	Set the parameters of the Modulation format and code rate, reference channel, the propagation condition, the correlation matrix and the SNR according to Test3 of Table A.12.1.1.3-1. 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. The purpose of this scheduling is to accommodate for TCP UL ACK/NACK feedback transmissions.
4. 	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.
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 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.12.1.1.3-1 to obtain reference Application Layer Throughput value.
<<< END OF CHANGES >>>



