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[bookmark: _Toc21099809][bookmark: _Toc29809607][bookmark: _Toc36644982][bookmark: _Toc37272036][bookmark: _Toc45884282][bookmark: _Toc53182305][bookmark: _Toc58860046][bookmark: _Toc58862550][bookmark: _Toc61182543][bookmark: _Toc66727856][bookmark: _Toc74961659][bookmark: _Toc75242570][bookmark: _Toc76544916][bookmark: _Toc82595016][bookmark: _Toc89955047][bookmark: _Toc98773470][bookmark: _Toc106201229]4.1.2.4	Measurement of performance requirements
Table 4.1.2.4-1: Maximum Test System Uncertainty for performance requirements
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	8 PUSCH, PUCCH, PRACH with single antenna port and fading channel
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8 PUSCH, PRACH with single antenna port and AWGN
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB


	8 PUSCH with two antenna port and fading channel
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO

	8 PUSCH with four antenna port and fading channel
	± 1.0 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty 1.0 dB for MIMO


[bookmark: _Toc21100092][bookmark: _Toc29809890][bookmark: _Toc36645275][bookmark: _Toc37272329][bookmark: _Toc45884575][bookmark: _Toc53182598][bookmark: _Toc58860339][bookmark: _Toc58862843][bookmark: _Toc61182836][bookmark: _Toc66728150][bookmark: _Toc74961954][bookmark: _Toc75242864][bookmark: _Toc76545210][bookmark: _Toc82595313][bookmark: _Toc89955344][bookmark: _Toc98773771][bookmark: _Toc106201532][bookmark: _Toc115191386][bookmark: _Toc122013216][bookmark: _Toc124156035][bookmark: _Toc131537795]8.1.2.0	General
Unless otherwise stated, for a BS supporting more than 8 antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the performance requirement tests for 8 RX antennas shall apply, and the specific connectors used for testing are based on manufacturer declaration.
Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the highest numbers of supported connectors which is larger or equal to 4, and the specific connectors used for testing are based on manufacturer declaration.

<End of Change 1>
[bookmark: _Toc98773811][bookmark: _Toc82595353][bookmark: _Toc37272349][bookmark: _Toc58862867][bookmark: _Toc53182619][bookmark: _Toc45884595][bookmark: _Toc21100112][bookmark: _Toc124156085][bookmark: _Toc89955384][bookmark: _Toc106201572][bookmark: _Toc58860363][bookmark: _Toc115191426][bookmark: _Toc137398052][bookmark: _Toc122013266][bookmark: _Toc66728175][bookmark: _Toc74961994][bookmark: _Toc36645295][bookmark: _Toc75242904][bookmark: _Toc61182860][bookmark: _Toc131537845][bookmark: _Toc29809910][bookmark: _Toc138882295][bookmark: _Toc76545250]8.2.1.4	Method of test
[bookmark: _Toc82595354][bookmark: _Toc138882296][bookmark: _Toc124156086][bookmark: _Toc115191427][bookmark: _Toc122013267][bookmark: _Toc53182620][bookmark: _Toc131537846][bookmark: _Toc29809911][bookmark: _Toc37272350][bookmark: _Toc98773812][bookmark: _Toc21100113][bookmark: _Toc74961995][bookmark: _Toc137398053][bookmark: _Toc76545251][bookmark: _Toc45884596][bookmark: _Toc61182861][bookmark: _Toc58860364][bookmark: _Toc66728176][bookmark: _Toc89955385][bookmark: _Toc106201573][bookmark: _Toc58862868][bookmark: _Toc75242905][bookmark: _Toc36645296]8.2.1.4.1	Initial Conditions
[bookmark: _Toc21100114]Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
[bookmark: _Toc58862869][bookmark: _Toc58860365][bookmark: _Toc36645297][bookmark: _Toc45884597][bookmark: _Toc53182621][bookmark: _Toc122013268][bookmark: _Toc74961996][bookmark: _Toc89955386][bookmark: _Toc82595355][bookmark: _Toc66728177][bookmark: _Toc115191428][bookmark: _Toc75242906][bookmark: _Toc138882297][bookmark: _Toc124156087][bookmark: _Toc137398054][bookmark: _Toc131537847][bookmark: _Toc37272351][bookmark: _Toc76545252][bookmark: _Toc98773813][bookmark: _Toc29809912][bookmark: _Toc61182862][bookmark: _Toc106201574]8.2.1.4.2	Procedure
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.1.4.2-1.
Table 8.2.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	
	5
	-86.5 dBm / 4.5MHz

	15 kHz
	10
	-83.3 dBm / 9.36MHz

	
	20
	-80.2 dBm / 19.08MHz

	
	10
	-83.6 dBm / 8.64MHz

	30 kHz
	20
	-80.4 dBm / 18.36MHz

	
	40
	-77.2 dBm / 38.16MHz

	
	100
	-73.1 dBm / 98.28MHz

	NOTE: The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.1.4.2-2.
Table 8.2.1.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}, {0, 1}, {0, 1, 2, 3}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two layer or 4Tx four layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.2.1.5-1 to 8.2.1.5-20 is achieved at the BS input.
6)	For each of the reference channels in table 8.2.1.5-1 to 8.2.1.5-20 applicable for the base station, measure the throughput.
<unchanged part omitted>
<end of the change 1>

<start of the change 2>
[bookmark: _Toc106201575][bookmark: _Toc53182622][bookmark: _Toc82595356][bookmark: _Toc36645298][bookmark: _Toc124156088][bookmark: _Toc37272352][bookmark: _Toc115191429][bookmark: _Toc122013269][bookmark: _Toc76545253][bookmark: _Toc89955387][bookmark: _Toc98773814][bookmark: _Toc58862870][bookmark: _Toc45884598][bookmark: _Toc58860366][bookmark: _Toc66728178][bookmark: _Toc131537848][bookmark: _Toc74961997][bookmark: _Toc61182863][bookmark: _Toc137398055][bookmark: _Toc75242907][bookmark: _Toc138882298][bookmark: _Toc29809913]8.2.1.5	Test Requirement
The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.1.5-1 to 8.2.1.5-18.
Table 8.2.1.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-1.7

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	12.9

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	19.7

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-5.2

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	6.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	9.4

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	16.1

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-8.1

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	6.2

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	13.0

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	1.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	19.0

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	11.8

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	7.6

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-39
	pos1
	2.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A9-1
	pos1
	15.6

	4
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-1
	pos1
	20.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-39
	pos1
	-0.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A9-1
	pos1
	9.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-1
	pos1
	12.6



Table 8.2.1.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-1.9

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	12.8

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-2
	pos1
	20.1

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-5.4

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	9.2

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-2
	pos1
	16.5

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-8.1

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	6.1

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-2
	pos1
	13.2

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	19.1

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	-1.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	-4.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	7.6



Table 8.2.1.5-3: Test requirements for PUSCH with 70% of maximum throughput, Type A, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-1.5

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	10.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	13.0

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-4.9

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	6.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	9.2

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-7.9

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	6.1

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	2.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	19.1

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	-1.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	11.9

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	7.7

	4
	4
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-2
	pos1
	21.1

	
	8
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-2
	pos1
	12.9



Table 8.2.1.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-1.7

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	13.4

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-3
	pos1
	19.9

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-5.0

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	7.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	9.2

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-3
	pos1
	16.2

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-8.0

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	3.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	6.1

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-3
	pos1
	13.2

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	19.2

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	-1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	7.8

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-41
	pos1
	2.6

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-3
	pos1
	15.9

	4
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-4
	pos1
	20.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-41
	pos1
	-0.6

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-3
	pos1
	9.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-4
	pos1
	12.6



Table 8.2.1.5-5: Test requirements for PUSCH with 70% of maximum throughput, Type A, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-2.3

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	13.1

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-5.4

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	7.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	9.2

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-8.2

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	3.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	6.1

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	18.9

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	-1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	12.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	7.7



Table 8.2.1.5-6: Test requirements for PUSCH with 70% of maximum throughput, Type A, 40 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-1.9

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	10.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	13.0

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-4
	pos1
	20.5

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-5.2

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	9.1

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-4
	pos1
	16.7

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-8.1

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	6.0

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-4
	pos1
	13.2

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	20.3

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	12.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	7.7

	4
	4
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-5
	pos1
	20.6

	
	8
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-5
	pos1
	12.8



Table 8.2.1.5-7: Test requirements for PUSCH with 70% of maximum throughput, Type A, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-2.2

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	13.6

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-5
	pos1
	21.7

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-5.2

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	7.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	9.6

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-5
	pos1
	17.3

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-8.1

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	3.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	6.4

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-5
	pos1
	13.7

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	2.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	20.0

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	-1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	12.4

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	7.9

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-42
	pos1
	3.0

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-4
	pos1
	16.8

	4
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-6
	pos1
	21.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-42
	pos1
	-0.4

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-4
	pos1
	9.5

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-6
	pos1
	13.2



Table 8.2.1.5-8: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-1.7

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	13.1

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	19.7

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-5.1

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	9.5

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	16.1

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-8.1

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	6.3

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-1
	pos1
	12.9

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	19.1

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	11.9

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-4.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	7.6

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-39
	pos1
	2.9

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-1
	pos1
	15.7

	4
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-1
	pos1
	20.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-39
	pos1
	-0.4

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-1
	pos1
	9.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-1
	pos1
	12.6



Table 8.2.1.5-9: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-1.7

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	11.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	13.2

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-2
	pos1
	20.1

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-5.1

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	7.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	9.5

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-2
	pos1
	16.5

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-8.4

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	3.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	6.4

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-2
	pos1
	13.1

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	2.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	19.5

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	12.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	7.8



Table 8.2.1.5-10: Test requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-1.5

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	11.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	12.9

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-5.1

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	9.4

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-7.9

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	6.3

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	2.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	18.9

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	-1.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	7.7

	4
	4
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-2
	pos1
	21.1

	
	8
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-2
	pos1
	12.9



Table 8.2.1.5-11: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-1.8

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	13.1

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-3
	pos1
	19.8

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-5.1

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	7.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	9.2

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-3
	pos1
	16.3

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-8.2

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	3.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	6.2

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-3
	pos1
	13.0

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	1.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	19.3

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	-1.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	12.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	-4.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	7.8

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-41
	pos1
	2.7

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-3
	pos1
	16.0

	4
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-4
	pos1
	20.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-41
	pos1
	-0.6

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-3
	pos1
	9.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-4
	pos1
	12.4



Table 8.2.1.5-12: Test requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-2.3

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	13.1

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-5.4

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	9.2

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-8.4

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	6.2

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	19.0

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	-4.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	7.8



Table 8.2.1.5-13: Test requirements for PUSCH with 70% of maximum throughput, Type B, 40 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-1.9

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	10.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	13.1

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-4
	pos1
	20.5

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-5.2

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	6.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	9.3

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-4
	pos1
	16.6

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-8.2

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	6.1

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-4
	pos1
	13.3

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	19.5

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	-1.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	7.7

	4
	4
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-5
	pos1
	20.7

	
	8
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-5
	pos1
	12.9



Table 8.2.1.5-14: Test requirements for PUSCH with 70% of maximum throughput, Type B, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-1.9

	
	2
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	13.7

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-5
	pos1
	21.7

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-5.2

	1
	4
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	9.8

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-5
	pos1
	17.5

	
	
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-8.1

	
	8
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	6.5

	
	
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A8-5
	pos1
	13.8

	
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	2.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	20.1

	2
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	-1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	12.4

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	7.9

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-42
	pos1
	3.1

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-4
	pos1
	16.9

	4
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-6
	pos1
	21.7

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-42
	pos1
	-0.3

	
	
	Normal
	TLDC300-100 Low
	70 %
	G-FR1-A9-4
	pos1
	9.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-6
	pos1
	13.3



Table 8.2.1.5-15: Test requirements for PUSCH with 30% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	30 %
	G-FR1-A4-8
	pos1
	3.5



Table 8.2.1.5-16: Test requirements for PUSCH with 30% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	30 %
	G-FR1-A4-11
	pos1
	3.4



Table 8.2.1.5-17: Test requirements for PUSCH with 30% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	30 %
	G-FR1-A4-8
	pos1
	3.4



Table 8.2.1.5-18: Test requirements for PUSCH with 30% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	30 %
	G-FR1-A4-11
	pos1
	3.5



Table 8.2.1.5-19: Test requirements for PUSCH with 70% of maximum throughput, Type A, 50 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	4
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-40
	pos1
	3.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A9-2
	pos1
	16.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-3
	pos1
	22.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-40
	pos1
	-0.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A9-2
	pos1
	9.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-3
	pos1
	13.4




Table 8.2.1.5-20: Test requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	4
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-40
	pos1
	3.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A9-2
	pos1
	16.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-3
	pos1
	22.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-40
	pos1
	-0.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A9-2
	pos1
	9.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A12-3
	pos1
	13.4




[bookmark: _Toc131538110][bookmark: _Toc124156350][bookmark: _Toc122013531][bookmark: _Toc115191642][bookmark: _Toc106201788][bookmark: _Toc98774027][bookmark: _Toc89955600][bookmark: _Toc82595569][bookmark: _Toc76545466][bookmark: _Toc75243120][bookmark: _Toc74962210][bookmark: _Toc66728333][bookmark: _Toc61183018][bookmark: _Toc58863033][bookmark: _Toc58860529][bookmark: _Toc53182745][bookmark: _Toc45884713][bookmark: _Toc37272466][bookmark: _Toc36645412][bookmark: _Toc29810019][bookmark: _Toc21100221]A.3	Fixed Reference Channels for performance requirements (QPSK, R=193/1024)
The parameters for the reference measurement channels are specified in table A.3-2, table A.3-2A, table A.3-4, and table A.3-6 and table A.3-8  for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.3-2 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3-2A for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos2 and 1 transmission layer.
-	FRC parameters are specified in table A.3-4 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers.
-	FRC parameters are specified in table A.3-6 for FR1 PUSCH with transform precoding enabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3-8 for FR1 PUSCH with transform precoding enabled, additional DM-RS position = pos1 and 4 transmission layer.
The parameters for the reference measurement channels are specified in table A.3-7 for FR1 PUSCH performance requirements for TBoMS:
-	FRC parameters are specified in table A.3-7 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.

[bookmark: _Hlk135910389]<Unchanged sikpped>
Table A.3-8: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 4 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-39
	G-FR1-A3-40
	G-FR1-A3-41
	G-FR1-A3-42

	Subcarrier spacing (kHz)
	15
	15
	30
	30

	Allocated resource blocks
	25
	270
	24
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	5384
	58472
	5256
	59496

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24

	Number of code blocks - C
	2
	16
	2
	16

	Code block size including CRC (bits) (Note 2)
	2728
	3680
	2664
	3744

	Total number of bits per slot
	28800
	311040
	27648
	314496

	Total symbols per slot
	14400
	155520
	13824
	157248

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [17].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [16].




[bookmark: _Toc58860535][bookmark: _Toc58863039][bookmark: _Toc61183024][bookmark: _Toc66728339][bookmark: _Toc74962216][bookmark: _Toc75243126][bookmark: _Toc76545472][bookmark: _Toc82595575][bookmark: _Toc89955606][bookmark: _Toc98774033][bookmark: _Toc106201794][bookmark: _Toc115191648][bookmark: _Toc122013537][bookmark: _Toc124156356][bookmark: _Toc131538116][bookmark: _Toc137398323][bookmark: _Toc156576541]A.7	Fixed Reference Channels for performance requirements (QPSK, R=157/1024)
Note:	Different FRC numbers are assigned in TS 38.104 [2] and TS 38.141-2 [3] for the FRCs in this annex.
The parameters for the reference measurement channels are specified in table A.7-1 for FR1 PUSCH performance requirements for 2-step RA type:
-	FRC parameters are specified in table A.7-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos2 and 1 transmission layer.
-	FRC parameters are specified in table A.7-2 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
Table A.7-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos2 and 1 transmission layer (QPSK, R=157/1024)
	Reference channel
	G-FR1-A7-1
	G-FR1-A7-2

	Subcarrier spacing (kHz)
	15
	30

	Allocated resource blocks
	2
	2

	Data bearing CP-OFDM Symbols per slot (Note 1)
	11
	11

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	157/1024
	157/1024

	Payload size (bits)
	80
	80

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks – C
	1
	1

	Code block size including CRC (bits) (Note 2)
	96
	96

	Total number of bits per slot
	528
	528

	Total resource elements per slot
	264
	264

	[bookmark: _Hlk54113922]NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos2, and l0 = 2 or 3 for PUSCH mapping type A, l0 = 0 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [17].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [16].



Table A.7-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=157/1024)
	Reference channel
	G-FR1-A7-3
	G-FR1-A7-4

	Subcarrier spacing (kHz)
	15
	30

	Allocated resource blocks
	2
	2

	Data bearing CP-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	157/1024
	157/1024

	Payload size (bits)
	88
	88

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	104
	104

	Total number of bits per slot
	576
	576

	Total resource elements per slot
	288
	288

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [17].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [16].
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Note:	Different FRC numbers are assigned in TS 38.104 [2] and TS 38.141-2 [3] for the FRCs in this annex.
The parameters for the reference measurement channels are specified in table A.8-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.8-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
Table A.8-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (256QAM, R=682.5/1024)
	Reference channel
	G-FR1-A8-1
	G-FR1-A8-2
	G-FR1-A8-3
	G-FR1-A8-4
	G-FR1-A8-5

	Subcarrier spacing [kHz]
	15
	15
	30
	30
	30

	Allocated resource blocks
	25
	52
	24
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682.5/1024
	682.5/1024
	682.5/1024
	682.5/1024
	682.5/1024

	Payload size (bits)
	18960
	39936
	18432
	81976
	208976

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	3
	10
	25

	Code block size including CRC (bits) (Note 2)
	6352
	8016
	6176
	8224
	8384

	Total number of bits per slot
	28800
	59904
	27648
	122112
	314496

	Total symbols per slot
	3600
	7488
	3456
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [17].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [16].



[bookmark: _Toc137398325][bookmark: _Toc156576543]A.9	Fixed Reference Channels for performance requirements (16QAM, R=434/1024)
Fixed Reference Channels for performance requirements (16QAM, R=434/1024) is not used in this specification.
Note:	Different FRC numbers are assigned in TS 38.104 [2] for the FRCs in this annex.
The parameters for the reference measurement channels are specified in table A.9A-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.9-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 4 transmission layer.
Table A.9-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 4 transmission layer (16QAM, R=434/1024)
	Reference channel
	G-FR1-A9-1
	G-FR1-A9-2
	G-FR1-A9-3
	G-FR1-A9-4

	Subcarrier spacing (kHz)
	15
	15
	30
	30

	Allocated resource blocks
	25
	270
	24
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	24576
	262376
	23568
	270576

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24

	Number of code blocks - C
	3
	32
	3
	33

	Code block size including CRC (bits) (Note 2)
	8224
	8224
	7888
	8224

	Total number of bits per slot
	57600
	622080
	55296
	628992

	Total symbols per slot
	14400
	155520
	13824
	157248

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [17].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [16].



A.10	Fixed Reference Channels for performance requirements (64QAM, R=948/1024)
Note:	Different FRC numbers are assigned in TS 38.104 [2] and TS 38.141-2 [3] for the FRCs in this annex.
The parameters for the reference measurement channels are specified in table A.10-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.10-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layers.

Table A.10-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layers (64QAM, R=948/1024)
	Reference channel
	G-FR1-AY-1
	G-FR1-AY-2

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	CP-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	64 QAM
	64 QAM

	Code rate (Note 2)
	948/1024
	948/1024

	Payload size (bits)
	19968
	18960

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	3
	3

	Code block size including CRC (bits) (Note 2)
	6688
	6352

	Total number of bits per slot
	21600
	20736

	Total symbols per slot
	3600
	3456

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0 = 2 and I = 11 for PUSCH mapping type A as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



A.11	Fixed Reference Channels for performance requirements (256QAM, R=754/1024)
Note:	Different FRC numbers are assigned in TS 38.104 [2] and TS 38.141-2 [3] for the FRCs in this annex.
The parameters for the reference measurement channels are specified in table A.11-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.11-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layers.

Table A.11-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layers (256QAM, R=754/1024)
	Reference channel
	G-FR1-AZ-1
	G-FR1-AZ-2

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	CP-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	256 QAM
	256 QAM

	Code rate (Note 2)
	754/1024
	754/1024

	Payload size (bits)
	21000
	20496

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	3
	3

	Code block size including CRC (bits) (Note 2)
	7032
	6864

	Total number of bits per slot
	28800
	27648

	Total symbols per slot
	3600
	3456

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0 = 2 and I = 11 for PUSCH mapping type A as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
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Note:	Different FRC numbers are assigned in TS 38.104 [2] and TS 38.141-2 [3] for the FRCs in this annex.
The parameters for the reference measurement channels are specified in table A.12A-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.12-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 4 transmission layer.
Table A.12-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 4 transmission layer (64QAM, R=438/1024)
	Reference channel
	G-FR1-A12-1
	G-FR1-A12-2
	G-FR1-A12-3
	G-FR1-A12-4
	G-FR1-A12-5
	G-FR1-A12-6

	Subcarrier spacing (kHz)
	15
	15
	15
	30
	30
	30

	Allocated resource blocks
	25
	106
	270
	24
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	438/1024
	438/1024
	438/1024
	438/1024
	438/1024
	438/1024

	Payload size (bits)
	36896
	155776
	401640
	35856
	155776
	401640

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	5
	19
	48
	5
	19
	48

	Code block size including CRC (bits) (Note 2)
	7408
	8224
	8392
	7200
	8224
	8392

	Total number of bits per slot
	86400
	366336
	933120
	82944
	366336
	943488

	Total symbols per slot
	14400
	61056
	155520
	13824
	61056
	157248

	[bookmark: _Hlk135825483]NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [17].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [16].
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Fixed Reference Channels for performance requirements (64QAM, R=517/1024) is not used in this specification.
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Test tolerances and derivation of test requirements
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Table C.3-1: Derivation of Test Requirements (Performance tests)
	Test 
	Minimum Requirement in TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.1	Performance requirements for PUSCH with transform precoding disabled
	SNRs as specified
	0.6 dB for 1Tx cases
0.8 dB for 2Tx cases 
1.0[1] dB for 4Tx cases
	Formula: SNR + TT
T-put limit unchanged
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D.5.2A	Performance requirements for PUSCH transmission on four antenna ports in multipath fading conditions
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