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<<< START OF CHANGES >>>
<<< Skip unchanged sections >>>
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.2.1.2.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155828][bookmark: _Toc46238381][bookmark: _Toc46239217][bookmark: _Toc46384221]CONDUCTED TCP DOWNLINK – FADING (FRC)
[bookmark: _Toc46155829][bookmark: _Toc46238382][bookmark: _Toc46239218][bookmark: _Toc46384222][bookmark: _Toc46480304][bookmark: _Toc51833642][bookmark: _Toc58504748][bookmark: _Toc68540491][bookmark: _Toc75464028][bookmark: _Toc83680338][bookmark: _Toc92099909][bookmark: _Toc99980443][bookmark: _Toc138970167]A.3	5G NR /TCP Downlink Throughput /Conducted for Fixed Reference Channel (FRC) Scenarios with Fading for SA and NSA
[bookmark: _Toc46155830][bookmark: _Toc46238383][bookmark: _Toc46239219][bookmark: _Toc46384223][bookmark: _Toc46480305][bookmark: _Toc51833643][bookmark: _Toc58504749][bookmark: _Toc68540492][bookmark: _Toc75464029][bookmark: _Toc83680339][bookmark: _Toc92099910][bookmark: _Toc99980444][bookmark: _Toc138970168]A.3.1	5G NR /TCP Downlink Throughput /Conducted/Fading/FRC for SA and NSA
[bookmark: _Toc46155831][bookmark: _Toc46238384][bookmark: _Toc46239220][bookmark: _Toc46384224][bookmark: _Toc46480306][bookmark: _Toc51833644][bookmark: _Toc58504750][bookmark: _Toc68540493][bookmark: _Toc75464030][bookmark: _Toc83680340][bookmark: _Toc92099911][bookmark: _Toc99980445][bookmark: _Toc138970169]A.3.1.1	5G NR /TCP Downlink Throughput /Conducted/Fading/FRC/2Rx for SA and NSA
[bookmark: _Toc46155832][bookmark: _Toc46238385][bookmark: _Toc46239221][bookmark: _Toc46384225][bookmark: _Toc46480307][bookmark: _Toc51833645][bookmark: _Toc58504751][bookmark: _Toc68540494][bookmark: _Toc75464031][bookmark: _Toc83680341][bookmark: _Toc92099912][bookmark: _Toc99980446][bookmark: _Toc138970170]A.3.1.1.1	5G NR /TCP Downlink Throughput /Conducted/Fading/FRC/2Rx FDD/FR1 PDSCH mapping Type A performance - 2x2 MIMO for SA and NSA
[bookmark: _Toc46239222][bookmark: _Toc46384226][bookmark: _Toc46480308][bookmark: _Toc51833646][bookmark: _Toc58504752][bookmark: _Toc68540495][bookmark: _Toc75464032][bookmark: _Toc83680342][bookmark: _Toc92099913][bookmark: _Toc99980447]A.3.1.1.1.1	Definition
The UE application layer downlink performance for TCP is determined by the UE application layer TCP throughput.

<<< Skip unchanged sections >>>
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.
[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: _Toc138970171]A.3.1.1.2	5G NR /TCP Downlink Throughput /Conducted/Fading/FRC/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.

<<< Skip unchanged sections >>>
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.2.1.1.3-1 to obtain reference Application Layer UDP Throughput value.
[bookmark: _Toc46155841][bookmark: _Toc46238394][bookmark: _Toc46239245][bookmark: _Toc46384252][bookmark: _Toc46480334][bookmark: _Toc51833672][bookmark: _Toc138970178][bookmark: _Toc58504777][bookmark: _Toc68540520][bookmark: _Toc75464057][bookmark: _Toc83680367][bookmark: _Toc92099938][bookmark: _Toc99980472][bookmark: _Toc46239246][bookmark: _Toc46384253][bookmark: _Toc46480335][bookmark: _Toc51833673]A.4.1.2	5G NR /UDP Downlink Throughput /Conducted/Static Channel/NSA (Downlink Split Bearer)
A.4.1.2.1	Definition
The UE application layer downlink performance for UDP under different static environment is determined by the UE application layer UDP throughput.
<<< Skip unchanged sections >>>

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.4.1.2.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155842][bookmark: _Toc46238395][bookmark: _Toc46239249][bookmark: _Toc46384256]CONDUCTED UDP DOWNLINK – FADING (FRC)
[bookmark: _Toc46155843][bookmark: _Toc46238396][bookmark: _Toc46239250][bookmark: _Toc46384257][bookmark: _Toc46480339][bookmark: _Toc51833677][bookmark: _Toc58504781][bookmark: _Toc68540524][bookmark: _Toc75464061][bookmark: _Toc83680371][bookmark: _Toc92099942][bookmark: _Toc99980476][bookmark: _Toc138970179]A.5	5G NR /UDP Downlink Throughput /Conducted for Fixed Reference Channel (FRC) Scenarios with Fading for SA and NSA
[bookmark: _Toc46155844][bookmark: _Toc46238397][bookmark: _Toc46239251][bookmark: _Toc46384258][bookmark: _Toc46480340][bookmark: _Toc51833678][bookmark: _Toc58504782][bookmark: _Toc68540525][bookmark: _Toc75464062][bookmark: _Toc83680372][bookmark: _Toc92099943][bookmark: _Toc99980477][bookmark: _Toc138970180]A.5.1	5G NR /UDP Downlink Throughput /Conducted/Fading/FRC for SA and NSA
[bookmark: _Toc46155845][bookmark: _Toc46238398][bookmark: _Toc46239252][bookmark: _Toc46384259][bookmark: _Toc46480341][bookmark: _Toc51833679][bookmark: _Toc58504783][bookmark: _Toc68540526][bookmark: _Toc75464063][bookmark: _Toc83680373][bookmark: _Toc92099944][bookmark: _Toc99980478][bookmark: _Toc138970181]A.5.1.1	5G NR /UDP Downlink Throughput /Conducted/Fading/FRC/2Rx for SA and NSA
[bookmark: _Toc46155846][bookmark: _Toc46238399][bookmark: _Toc46239253][bookmark: _Toc46384260][bookmark: _Toc46480342][bookmark: _Toc51833680][bookmark: _Toc58504784][bookmark: _Toc68540527][bookmark: _Toc75464064][bookmark: _Toc83680374][bookmark: _Toc92099945][bookmark: _Toc99980479][bookmark: _Toc138970182]A.5.1.1.1	5G NR /UDP Downlink Throughput /Conducted/Fading/FRC/2Rx FDD/FR1 PDSCH mapping Type A performance - 2x2 MIMO for SA and NSA
[bookmark: _Toc46239254][bookmark: _Toc46384261][bookmark: _Toc46480343][bookmark: _Toc51833681][bookmark: _Toc58504785][bookmark: _Toc68540528][bookmark: _Toc75464065][bookmark: _Toc83680375][bookmark: _Toc92099946][bookmark: _Toc99980480]A.5.1.1.1.1	Definition
The UE application layer downlink performance for UDP is determined by the UE application layer UDP throughput.

<<< Skip unchanged sections >>>
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.
[bookmark: _Toc46155847][bookmark: _Toc46238400][bookmark: _Toc46239257][bookmark: _Toc46384264][bookmark: _Toc46480346][bookmark: _Toc51833684][bookmark: _Toc58504788][bookmark: _Toc68540531][bookmark: _Toc75464068][bookmark: _Toc83680378][bookmark: _Toc92099949][bookmark: _Toc99980483][bookmark: _Toc138970183]A.5.1.1.2	5G NR /UDP Downlink Throughput /Conducted/Fading/FRC/2Rx TDD/FR1 PDSCH mapping Type A performance - 2x2 MIMO for SA and NSA
[bookmark: _Toc46239258][bookmark: _Toc46384265][bookmark: _Toc46480347][bookmark: _Toc51833685][bookmark: _Toc58504789][bookmark: _Toc68540532][bookmark: _Toc75464069][bookmark: _Toc83680379][bookmark: _Toc92099950][bookmark: _Toc99980484]A.5.1.1.2.1	Definition
The UE application layer downlink performance for UDP is determined by the UE application layer UDP throughput.

<<< Skip unchanged sections >>>
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.
[bookmark: _Toc46155850][bookmark: _Toc46238403][bookmark: _Toc46239265][bookmark: _Toc46384275][bookmark: _Toc46480357][bookmark: _Toc51833695][bookmark: _Toc58504799][bookmark: _Toc68540542][bookmark: _Toc75464079][bookmark: _Toc83680389][bookmark: _Toc92099960][bookmark: _Toc99980494][bookmark: _Toc138970186]A.5.1.2.2	5G NR /UDP Downlink Throughput /Conducted/Fading/FRC/4Rx TDD/FR1 PDSCH mapping Type A performance - 4x4 MIMO for SA and NSA
[bookmark: _Toc46239266][bookmark: _Toc46384276][bookmark: _Toc46480358][bookmark: _Toc51833696][bookmark: _Toc58504800][bookmark: _Toc68540543][bookmark: _Toc75464080][bookmark: _Toc83680390][bookmark: _Toc92099961][bookmark: _Toc99980495]A.5.1.2.2.1	Definition
The UE application layer downlink performance for UDP is determined by the UE application layer UDP throughput.

<<< Skip unchanged sections >>>
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: _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/FRC/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.

<<< Skip unchanged sections >>>
[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
[bookmark: _Toc46155874][bookmark: _Toc46238427][bookmark: _Toc46239313][bookmark: _Toc46384323][bookmark: _Toc46480400][bookmark: _Toc51833738][bookmark: _Toc58504842][bookmark: _Toc68540589][bookmark: _Toc75464126][bookmark: _Toc83680436][bookmark: _Toc92100007][bookmark: _Toc99980537][bookmark: _Toc138970205]A.10	5G NR /TCP Downlink Throughput /Conducted for Variable Reference Channel (VRC) Scenarios with Fading for SA and NSA
[bookmark: _Toc46155875][bookmark: _Toc46238428][bookmark: _Toc46239314][bookmark: _Toc46384324][bookmark: _Toc46480401][bookmark: _Toc51833739][bookmark: _Toc58504843][bookmark: _Toc68540590][bookmark: _Toc75464127][bookmark: _Toc83680437][bookmark: _Toc92100008][bookmark: _Toc99980538][bookmark: _Toc138970206]A.10.1	5G NR /TCP Downlink Throughput /Conducted/Fading/VRC for SA and NSA
[bookmark: _Toc46155876][bookmark: _Toc46238429][bookmark: _Toc46239315][bookmark: _Toc46384325][bookmark: _Toc46480402][bookmark: _Toc51833740][bookmark: _Toc58504844][bookmark: _Toc68540591][bookmark: _Toc75464128][bookmark: _Toc83680438][bookmark: _Toc92100009][bookmark: _Toc99980539][bookmark: _Toc138970207]A.10.1.1	5G NR /TCP Downlink Throughput /Conducted/Fading/VRC/2Rx for SA and NSA
[bookmark: _Toc46155877][bookmark: _Toc46238430][bookmark: _Toc46239316][bookmark: _Toc46384326][bookmark: _Toc46480403][bookmark: _Toc51833741][bookmark: _Toc58504845][bookmark: _Toc68540592][bookmark: _Toc75464129][bookmark: _Toc83680439][bookmark: _Toc92100010][bookmark: _Toc99980540][bookmark: _Toc138970208]A.10.1.1.1	5G NR /TCP Downlink Throughput /Conducted/Fading/VRC/2Rx FDD /FR1 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc83680440][bookmark: _Toc92100011][bookmark: _Toc99980541]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.
[bookmark: _Toc83680441][bookmark: _Toc92100012][bookmark: _Toc99980542]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. The duplex mode is FDD.
[bookmark: _Toc83680442][bookmark: _Toc92100013][bookmark: _Toc99980543]A.10.1.1.1.3	Test Parameters
The test parameters are specified in Table A.10.1.1.1.3-1. Test1 is to be selected as test point.

Table A.10.1.1.1.3-1: FDD FR1 2Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	TDD Slot Configuration
	
	N/A

	SNR
	dB
	20 

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x2

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	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

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	5/1 

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	8 

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	6

	Maximum number of HARQ transmission
	
	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
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



	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 2x2
	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 5, (4)
	Row 5, (4)
	Row 5, (8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9
	13

	
	CSI-RS
periodicity and offset
	slot
	5/1 
	10/1
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic
	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
	5/1
	10/1 
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)
	(4,9)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1
	Not configured

	ReportConfigType
	
	Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

	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 
	16
	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
	6
	5.5
	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: _Toc83680443][bookmark: _Toc92100014][bookmark: _Toc99980544]A.10.1.1.1.4	Test Description
[bookmark: _Toc83680444][bookmark: _Toc92100015][bookmark: _Toc99980545]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 6.4.2.1_1.4.1 with the following additional steps and/or exceptions:
1.1		Connect an application server to the IP output of the SS.


<<< Skip unchanged sections >>>
7.	Record the IP address type (IPv4 or IPv6) used during the TCP data transfers.
8.	Using the values for TCP 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.10.1.1.1.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155878][bookmark: _Toc46238431][bookmark: _Toc46239317][bookmark: _Toc46384327][bookmark: _Toc46480404][bookmark: _Toc51833742][bookmark: _Toc58504846][bookmark: _Toc68540593][bookmark: _Toc75464130][bookmark: _Toc83680446][bookmark: _Toc92100017][bookmark: _Toc99980547][bookmark: _Toc138970209]A.10.1.1.2	5G NR /TCP Downlink Throughput /Conducted/Fading/VRC/2Rx TDD /FR1 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc83680447][bookmark: _Toc92100018][bookmark: _Toc99980548]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.
[bookmark: _Toc83680448][bookmark: _Toc92100019][bookmark: _Toc99980549]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. The duplex mode is TDD.
[bookmark: _Toc83680449][bookmark: _Toc92100020][bookmark: _Toc99980550]A.10.1.1.2.3	Test Parameters
The test parameters are specified in Table A.10.1.1.2.3-1. Test2 is to be selected as test point.
Table A.10.1.1.2.3-1: TDD FR1 2Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	7D1S2U
S:6D+4G+4U

	SNR
	dB
	20

	Propagation channel
	
	TDLA30-5 

	Antenna configuration
	
	ULA Low 2x2

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

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

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1 

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	9

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	5.5

	Maximum number of HARQ transmission
	
	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
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



	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 2x2
	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 5, (4)
	Row 5, (4)
	Row 5, (8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9
	13

	
	CSI-RS
periodicity and offset
	slot
	5/1 
	10/1
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic
	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
	5/1
	10/1 
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)
	(4,9)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1
	Not configured

	ReportConfigType
	
	Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

	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 
	16
	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
	6
	5.5
	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: _Toc83680450][bookmark: _Toc92100021][bookmark: _Toc99980551]A.10.1.1.2.4	Test Description
[bookmark: _Toc83680451][bookmark: _Toc92100022][bookmark: _Toc99980552]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 6.4.2.2_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 38.521-4 [3] Table 6.4.2.2_1.3-1 since test parameters are already defined for this 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. Message contents are as per TS 38.521-4 [3] Clause 6.4.2.2_1.4.3 with the exceptions defined in Annex H.
[bookmark: _Toc83680452][bookmark: _Toc92100023][bookmark: _Toc99980553]A.10.1.1.2.4.2	Test Procedure
1.	Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table A.10.1.1.2.3-1 as appropriate.
2.	SS shall send PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on 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.1-14.
5.	Repeat step 4 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 purely for information purposes.
7.	Record the IP address type (IPv4 or IPv6) used during the TCP data transfers.
8.	Using the values for TCP 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.10.1.1.2.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155879][bookmark: _Toc46238432][bookmark: _Toc46239318][bookmark: _Toc46384328][bookmark: _Toc46480405][bookmark: _Toc51833743][bookmark: _Toc58504847][bookmark: _Toc68540594][bookmark: _Toc75464131][bookmark: _Toc83680453][bookmark: _Toc92100024][bookmark: _Toc99980554][bookmark: _Toc138970210]A.10.1.2	5G NR /TCP Downlink Throughput /Conducted/Fading/FRCVRC/4Rx
[bookmark: _Toc46155880][bookmark: _Toc46238433][bookmark: _Toc46239319][bookmark: _Toc46384329][bookmark: _Toc46480406][bookmark: _Toc51833744][bookmark: _Toc58504848][bookmark: _Toc68540595][bookmark: _Toc75464132][bookmark: _Toc83680454][bookmark: _Toc92100025][bookmark: _Toc99980555][bookmark: _Toc138970211]A.10.1.2.1	5G NR /TCP Downlink Throughput /Conducted/Fading/VRC/4Rx FDD/FR1 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc92100026][bookmark: _Toc99980556]A.10.1.2.1.1	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: _Toc92100027][bookmark: _Toc99980557]A.10.1.2.1.2	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 4 receive antenna conditions for FR1. The duplex mode is FDD.
[bookmark: _Toc92100028][bookmark: _Toc99980558]A.10.1.2.1.3	Test Parameters
The test parameters are specified in Table A.10.1.2.1.3-1. Test1 is to be selected as test point.
[bookmark: _Hlk86421335]Table A.10.1.2.1.3-1: FDD FR1 4Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	TDD Slot Configuration
	
	N/A

	SNR
	dB
	20 

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x4

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	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

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	5/1 

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	8 

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	6

	Maximum number of HARQ transmission
	
	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
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



	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 2x4
	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 5, (4)
	Row 5, (4)
	Row 5, (8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9
	13

	
	CSI-RS
periodicity and offset
	slot
	5/1 
	10/1
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic
	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
	5/1
	10/1 
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)
	(4,9)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1
	Not configured

	ReportConfigType
	
	Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

	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 
	16
	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
	6
	5.5
	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: _Toc92100029][bookmark: _Toc99980559]A.10.1.2.1.4	Test Description
[bookmark: _Toc92100030][bookmark: _Toc99980560]A.10.1.2.1.4.1	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 6.4.3.1_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 38.521-4 [3] Table 6.4.3.1_1.3-1 since test parameters are already defined for this 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. Message contents are as per TS 38.521-4 [3] Clause 6.4.3.1_1.4.3 with the exceptions defined in Annex H.
[bookmark: _Toc92100031][bookmark: _Toc99980561]A.10.1.2.1.4.2	Test Procedure
1.	Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table A.10.1.2.1.3-1 as appropriate.
2.	SS shall send PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on 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.1-14.
5.	Repeat step 4 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 purely for information purposes.
7.	Record the IP address type (IPv4 or IPv6) used during the TCP data transfers.
8.	Using the values for TCP 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.10.1.2.1.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155881][bookmark: _Toc46238434][bookmark: _Toc46239320][bookmark: _Toc46384330][bookmark: _Toc46480407][bookmark: _Toc51833745][bookmark: _Toc58504849][bookmark: _Toc68540596][bookmark: _Toc75464133][bookmark: _Toc83680455][bookmark: _Toc92100032][bookmark: _Toc99980562][bookmark: _Toc138970212]A.10.1.2.2	5G NR /TCP Downlink Throughput /Conducted/Fading/VRC/4Rx TDD/FR1 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc92100033][bookmark: _Toc99980563]A.10.1.2.2.1	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.
[bookmark: _Toc92100034][bookmark: _Toc99980564]A.10.1.2.2.2	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 4 receive antenna conditions for FR1. The duplex mode is TDD.
[bookmark: _Toc92100035][bookmark: _Toc99980565]A.10.1.2.2.3	Test Parameters
The test parameters are specified in Table A.10.1.2.2.3-1. Test2 is to be selected as test point.
Table A.10.1.2.2.3-1: TDD FR1 4Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	7D1S2U
S:6D+4G+4U

	SNR
	dB
	20

	Propagation channel
	
	TDLA30-5 

	Antenna configuration
	
	ULA Low 2x4

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

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

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1 

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	9

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	5.5

	Maximum number of HARQ transmission
	
	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
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



	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 2x4
	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 5, (4)
	Row 5, (4)
	Row 5, (8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9
	13

	
	CSI-RS
periodicity and offset
	slot
	5/1 
	10/1
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic
	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
	5/1
	10/1 
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)
	(4,9)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1
	Not configured

	ReportConfigType
	
	Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

	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 
	16
	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
	6
	5.5
	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: _Toc92100036][bookmark: _Toc99980566]A.10.1.2.2.4	Test Description
[bookmark: _Toc92100037][bookmark: _Toc99980567]A.10.1.2.2.4.1	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 6.4.3.2_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 38.521-4 [3] Table 6.4.3.2_1.3-1 since test parameters are already defined for this 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. Message contents are as per TS 38.521-4 [3] Clause 6.4.3.2_1.4.3 with the exceptions defined in Annex H.
[bookmark: _Toc92100038][bookmark: _Toc99980568]A.10.1.2.2.4.2	Test Procedure
1.	Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table A.10.1.2.2.3-1 as appropriate.
2.	SS shall send PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on 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.1-14.
5.	Repeat step 4 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 purely for information purposes.
7.	Record the IP address type (IPv4 or IPv6) used during the TCP data transfers.
8.	Using the values for TCP 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.10.1.2.2.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155883][bookmark: _Toc46238436][bookmark: _Toc46239322][bookmark: _Toc46384332][bookmark: _Toc46480408][bookmark: _Toc51833746][bookmark: _Toc58504850][bookmark: _Toc68540597][bookmark: _Toc75464134][bookmark: _Toc83680456][bookmark: _Toc92100039][bookmark: _Toc99980569][bookmark: _Toc138970213]A.11	5G NR /UDP Downlink Throughput /Conducted for Variable Reference Channel (VRC) Scenarios for SA and NSA
[bookmark: _Toc46155884][bookmark: _Toc46238437][bookmark: _Toc46239323][bookmark: _Toc46384333][bookmark: _Toc46480409][bookmark: _Toc51833747][bookmark: _Toc58504851][bookmark: _Toc68540598][bookmark: _Toc75464135][bookmark: _Toc83680457][bookmark: _Toc92100040][bookmark: _Toc99980570][bookmark: _Toc138970214]A.11.1	5G NR /UDP Downlink Throughput /Conducted/Fading/VRC
[bookmark: _Toc46155885][bookmark: _Toc46238438][bookmark: _Toc46239324][bookmark: _Toc46384334][bookmark: _Toc46480410][bookmark: _Toc51833748][bookmark: _Toc58504852][bookmark: _Toc68540599][bookmark: _Toc75464136][bookmark: _Toc83680458][bookmark: _Toc92100041][bookmark: _Toc99980571][bookmark: _Toc138970215]A.11.1.1	5G NR /UDP Downlink Throughput /Conducted/Fading/VRC/2Rx
[bookmark: _Toc46155886][bookmark: _Toc46238439][bookmark: _Toc46239325][bookmark: _Toc46384335][bookmark: _Toc46480411][bookmark: _Toc51833749][bookmark: _Toc58504853][bookmark: _Toc68540600][bookmark: _Toc75464137][bookmark: _Toc83680459][bookmark: _Toc92100042][bookmark: _Toc99980572][bookmark: _Toc138970216]A.11.1.1.1	5G NR /UDP Downlink Throughput /Conducted/Fading/VRC/2Rx FDD/FR1 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc83680460][bookmark: _Toc92100043][bookmark: _Toc99980573]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.
[bookmark: _Toc83680461][bookmark: _Toc92100044][bookmark: _Toc99980574]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. The duplex mode is FDD.
[bookmark: _Toc83680462][bookmark: _Toc92100045][bookmark: _Toc99980575]A.11.1.1.1.3	Test Parameters
Same test parameters as in clause A.10.1.1.1.3The test parameters are specified in Table A.11.1.1.1.3-1.

Table A.11.1.1.1.3-1: FDD FR1 2Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	TDD Slot Configuration
	
	N/A

	SNR
	dB
	20 

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x2

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	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

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	5/1 

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	8 

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	6

	Maximum number of HARQ transmission
	
	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
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



[bookmark: _Toc83680463][bookmark: _Toc92100046][bookmark: _Toc99980576]A.11.1.1.1.4	Test Description
[bookmark: _Toc83680464][bookmark: _Toc92100047][bookmark: _Toc99980577]A.11.1.1.1.4.1	Initial Conditions
[bookmark: _Toc99980578]Same initial conditions as in clause A.10.1.1.1.4.1.
[bookmark: _Toc83680465][bookmark: _Toc92100048][bookmark: _Toc99980579]A.11.1.1.1.4.2	Test Procedure
1.	Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table A.10.1.1.1.3-1 as appropriate.
2.	SS shall send PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on 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.1-14.
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 UDP data transfers.
7.	Using the values for UDP 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.10.1.1.1.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155887][bookmark: _Toc46238440][bookmark: _Toc46239326][bookmark: _Toc46384336][bookmark: _Toc46480412][bookmark: _Toc51833750][bookmark: _Toc58504854][bookmark: _Toc68540601][bookmark: _Toc75464138][bookmark: _Toc83680466][bookmark: _Toc92100049][bookmark: _Toc99980580][bookmark: _Toc138970217]A.11.1.1.2	5G NR /UDP Downlink Throughput /Conducted/Fading/VRC/2Rx TDD/FR1 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc92100050][bookmark: _Toc99980581]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.
[bookmark: _Toc92100051][bookmark: _Toc99980582]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. The duplex mode is TDD.
[bookmark: _Toc92100052][bookmark: _Toc99980583]A.11.1.1.2.3	Test Parameters
Same test parameters as in clause A.10.1.1.2.3The test parameters are specified in Table A.11.1.1.2.3-1.
Table A.11.1.1.2.3-1: TDD FR1 2Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	7D1S2U
S:6D+4G+4U

	SNR
	dB
	20

	Propagation channel
	
	TDLA30-5 

	Antenna configuration
	
	ULA Low 2x2

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

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

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1 

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	9

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	5.5

	Maximum number of HARQ transmission
	
	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
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



[bookmark: _Toc92100053][bookmark: _Toc99980584]A.11.1.1.2.4	Test Description
[bookmark: _Toc92100054][bookmark: _Toc99980585]A.11.1.1.2.4.1	Initial Conditions
[bookmark: _Toc99980586]Same initial conditions as in clause A.10.1.1.2.4.1.
[bookmark: _Toc92100055][bookmark: _Toc99980587]A.11.1.1.2.4.2	Test Procedure
1.	Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table A.10.1.1.2.3-1 as appropriate.
2.	SS shall send PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on 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.1-14.
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 UDP data transfers.
7.	Using the values for UDP 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.10.1.1.2.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155888][bookmark: _Toc46238441][bookmark: _Toc46239327][bookmark: _Toc46384337][bookmark: _Toc46480413][bookmark: _Toc51833751][bookmark: _Toc58504855][bookmark: _Toc68540602][bookmark: _Toc75464139][bookmark: _Toc83680467][bookmark: _Toc92100056][bookmark: _Toc99980588][bookmark: _Toc138970218]A.11.1.2	5G NR /UDP Downlink Throughput /Conducted/Fading/VRC/4Rx
[bookmark: _Toc46155889][bookmark: _Toc46238442][bookmark: _Toc46239328][bookmark: _Toc46384338][bookmark: _Toc46480414][bookmark: _Toc51833752][bookmark: _Toc58504856][bookmark: _Toc68540603][bookmark: _Toc75464140][bookmark: _Toc83680468][bookmark: _Toc92100057][bookmark: _Toc99980589][bookmark: _Toc138970219]A.11.1.2.1	5G NR /UDP Downlink Throughput /Conducted/Fading/VRC/4Rx FDD/FR1 PDSCH mapping Type A performance - for SA and NSA
[bookmark: _Toc92100058][bookmark: _Toc99980590]A.11.1.2.1.1	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.
[bookmark: _Toc92100059][bookmark: _Toc99980591]A.11.1.2.1.2	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 4 receive antenna conditions for FR1. The duplex mode is FDD.
[bookmark: _Toc92100060][bookmark: _Toc99980592]A.11.1.2.1.3	Test Parameters
Same test parameters as in clause A.10.1.2.1.3The test parameters are specified in Table A.11.1.2.1.3-1.
Table A.11.1.2.1.3-1: FDD FR1 4Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	TDD Slot Configuration
	
	N/A

	SNR
	dB
	20 

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x4

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	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

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	5/1 

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	8 

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	6

	Maximum number of HARQ transmission
	
	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
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



[bookmark: _Toc92100061][bookmark: _Toc99980593]A.11.1.2.1.4	Test Description
[bookmark: _Toc92100062][bookmark: _Toc99980594]A.11.1.2.1.4.1	Initial Conditions
[bookmark: _Toc99980595]Same initial conditions as in clause A.10.1.2.1.4.1.
[bookmark: _Toc92100063][bookmark: _Toc99980596]A.11.1.2.1.4.2	Test Procedure
1.	Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table A.10.1.2.1.3-1 as appropriate.
2.	SS shall send PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on 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.1-14.
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 UDP data transfers.
7.	Using the values for UDP 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.10.1.2.1.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155890][bookmark: _Toc46238443][bookmark: _Toc46239329][bookmark: _Toc46384339][bookmark: _Toc46480415][bookmark: _Toc51833753][bookmark: _Toc58504857][bookmark: _Toc68540604][bookmark: _Toc75464141][bookmark: _Toc83680469][bookmark: _Toc92100064][bookmark: _Toc99980597][bookmark: _Toc138970220]A.11.1.2.2	5G NR /UDP Downlink Throughput /Conducted/Fading/VRC/4Rx TDD/FR1 PDSCH mapping Type A performance - for SA and NSA
A.11.1.2.2.1	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.
[bookmark: _Toc92100065][bookmark: _Toc99980598]A.11.1.2.2.2	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 4 receive antenna conditions for FR1. The duplex mode is TDD.
[bookmark: _Toc92100066][bookmark: _Toc99980599]A.11.1.2.2.3	Test Parameters
Same test parameters as in clause A.10.1.2.2.3The test parameters are specified in Table A.11.1.2.2.3-1.
Table A.11.1.2.2.3-1: TDD FR1 4Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	7D1S2U
S:6D+4G+4U

	SNR
	dB
	20

	Propagation channel
	
	TDLA30-5 

	Antenna configuration
	
	ULA Low 2x4

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

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

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1 

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	9

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	5.5

	Maximum number of HARQ transmission
	
	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
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



[bookmark: _Toc92100067][bookmark: _Toc99980600]A.11.1.2.2.4	Test Description
[bookmark: _Toc92100068][bookmark: _Toc99980601]A.11.1.2.2.4.1	Initial Conditions
[bookmark: _Toc99980602]Same initial conditions as in clause A.10.1.2.2.4.1.
[bookmark: _Toc92100069][bookmark: _Toc99980603]A.11.1.2.2.4.2	Test Procedure
1.	Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table A.10.1.2.2.4-1 as appropriate.
2.	SS shall send PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on 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.1-14.
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 UDP data transfers.
7.	Using the values for UDP 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.10.1.2.2.4-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155892][bookmark: _Toc46238445][bookmark: _Toc46239331][bookmark: _Toc46384341][bookmark: _Toc46480416][bookmark: _Toc51833754][bookmark: _Toc58504858][bookmark: _Toc68540605][bookmark: _Toc75464142][bookmark: _Toc83680470][bookmark: _Toc92100070][bookmark: _Toc99980604][bookmark: _Toc138970221]A.12	5G NR /TCP Downlink Throughput /Radiated for Variable Reference Channel Scenarios (VRC) with Fading
[bookmark: _Toc46155893][bookmark: _Toc46238446][bookmark: _Toc46239332][bookmark: _Toc46384342][bookmark: _Toc46480417][bookmark: _Toc51833755][bookmark: _Toc58504859][bookmark: _Toc68540606][bookmark: _Toc75464143][bookmark: _Toc83680471][bookmark: _Toc92100071][bookmark: _Toc99980605][bookmark: _Toc138970222]A.12.1	5G NR /TCP Downlink Throughput /Radiated/Fading/VRC
[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: _Toc138970223]A.12.1.1	5G NR /TCP Downlink Throughput /Radiated/Fading/VRC/2Rx TDD
[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
	Value

	Frequency range
	
	FR2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	DDSU
S:11D+3G+0U

	SNR
	dB
	16

	Propagation channel
	
	TDLA30-35

	Antenna configuration
	
	ULA Low 2x2

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI measurement channels (Note 2)
	
	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

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4, (8)

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

	
	CSI-RS
periodicity and offset
	slot
	8/1

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

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 1

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	1.375

	Maximum number of HARQ transmission
	
	1

	Test metric
	
	T% of max throughput at target SNR.

	Note 1:	Other common test parameters are defined Section 8.1.2 of 38.101-4
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



	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 2x2
	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 4, (8)
	Row 4, (8)
	Row 4, (8)

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

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

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic
	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 configured
	Not configured
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic
	Aperiodic
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 1
	Pattern 1
	Pattern 1

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured
	Not configured
	Not configured

	ReportConfigType
	
	Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1
	Table 1

	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 
	8
	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
	1.375
	1.375
	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.
[bookmark: _Toc46155897][bookmark: _Toc46238450][bookmark: _Toc46239336][bookmark: _Toc46384346][bookmark: _Toc46480420][bookmark: _Toc51833758][bookmark: _Toc58504862][bookmark: _Toc68540609][bookmark: _Toc75464146][bookmark: _Toc83680479][bookmark: _Toc92100079][bookmark: _Toc99980613][bookmark: _Toc138970224]A.13	5G NR /UDP Downlink Throughput /Radiated for Variable Reference Channel (VRC) Scenarios
[bookmark: _Toc46155898][bookmark: _Toc46238451][bookmark: _Toc46239337][bookmark: _Toc46384347][bookmark: _Toc46480421][bookmark: _Toc51833759][bookmark: _Toc58504863][bookmark: _Toc68540610][bookmark: _Toc75464147][bookmark: _Toc83680480][bookmark: _Toc92100080][bookmark: _Toc99980614][bookmark: _Toc138970225]A.13.1	5G NR /UDP Downlink Throughput /Radiated/Fading/VRC
[bookmark: _Toc46155899][bookmark: _Toc46238452][bookmark: _Toc46239338][bookmark: _Toc46384348][bookmark: _Toc46480422][bookmark: _Toc51833760][bookmark: _Toc58504864][bookmark: _Toc68540611][bookmark: _Toc75464148][bookmark: _Toc83680481][bookmark: _Toc92100081][bookmark: _Toc99980615][bookmark: _Toc138970226]A.13.1.1	5G NR /UDP Downlink Throughput /Radiated/Fading/VRC/2Rx TDD
[bookmark: _Toc83680482][bookmark: _Toc92100082][bookmark: _Toc99980616]A.13.1.1.1	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.
[bookmark: _Toc83680483][bookmark: _Toc92100083][bookmark: _Toc99980617]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.
[bookmark: _Toc83680484][bookmark: _Toc92100084][bookmark: _Toc99980618]A.13.1.1.3	Test Parameters
Same test parameters as in clause A.12.1.1.3The test parameters are specified in Table A.13.1.1.3-1.

Table A.13.1.1.3-1: FR2 2Rx Test point
	Parameter
	Unit
	Value

	Frequency range
	
	FR2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	DDSU
S:11D+3G+0U

	SNR
	dB
	16

	Propagation channel
	
	TDLA30-35

	Antenna configuration
	
	ULA Low 2x2

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

	Receiver type
	
	MMSE-IRC

	PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S)
	
	2

	
	Length (L)
	
	12

	
	PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI measurement channels (Note 2)
	
	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

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4, (8)

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

	
	CSI-RS
periodicity and offset
	slot
	8/1

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

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 1

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	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

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	1.375

	Maximum number of HARQ transmission
	
	1

	Test metric
	
	T% of max throughput at target SNR.

	Note 1:	Other common test parameters are defined Section 8.1.2 of 38.101-4
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement



[bookmark: _Toc83680485][bookmark: _Toc92100085][bookmark: _Toc99980619]A.13.1.1.4	Test Description
[bookmark: _Toc83680486][bookmark: _Toc92100086][bookmark: _Toc99980620]A.13.1.1.4.1	Initial Conditions
Same initial conditions as in clause A.12.1.1.4.1
[bookmark: _Toc83680487][bookmark: _Toc92100087][bookmark: _Toc99980621]A.13.1.1.4.2	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. 	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.12.1.1.3-1 to obtain reference Application Layer Throughput value.
[bookmark: _Toc46155901][bookmark: _Toc46238454][bookmark: _Toc46239340][bookmark: _Toc46384350][bookmark: _Toc46480424][bookmark: _Toc51833762][bookmark: _Toc58504866][bookmark: _Toc68540613][bookmark: _Toc75464150][bookmark: _Toc83680488][bookmark: _Toc92100088][bookmark: _Toc99980622][bookmark: _Toc138970227]
Annex B: Specific Test Conditions and Environment
[bookmark: _Toc99980623][bookmark: _Toc138970228]B.1	Upper Layer configurations
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