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<<Start of first change>>

8.2	Performance requirements for PUSCH
8.2.1	Requirements for PUSCH with transform precoding disabled
8.2.1.1	General
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ retransmissions.
Table: 8.2.1.1-1 Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	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

	DMRS
	DMRS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1

	
	Number of additional DMRS symbols
	0, 1

	
	Number of DMRS CDM group(s) without data
	2

	
	EPRE ratio of PUSCH to DMRS
	-3 dB

	
	DMRS port
	{0}, {0, 1}

	
	DMRS sequence generation
	NID=0, nSCID =0

	Time domain resource
	PUSCH mapping type
	A, B

	
	PUSCH starting symbol index
	0 

	
	PUSCH symbol length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled



8.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.1.2-1 to 8.2.1.2-147 at the given SNR for 1Tx or for 2Tx two-layer spatial multiplexing transmission. FRCs are defined in annex A.
Table 8.2.1.2-1: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[2,08]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[-1,99]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[12,77]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[10,54]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[13,79]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[13,69]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[-2,53]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[-5,57]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[7,37]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[6,53]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[9,54]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[9,38]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[-6,11]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[-8,44]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[3,50]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[3,07]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[6,02]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[5,93]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[18,09]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-22
	1+1
	[-1,78]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-22
	1+1
	[10,78]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-15
	1+0
	[7,63]

	
	
	
	
	
	G-FR1-A4-22
	1+1
	[6,53]



Table 8.2.1.2-2: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[1,07]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[-2,51]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[12,77]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[10,54]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[13,22]

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[13,45]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[-3,07]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[-5,84]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[7,74]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[6,58]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[9,31]

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[9,37]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[-6,51]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[-8,71]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[3,79]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[3,14]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[5,95]

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[5,73]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	1+1
	[0,43]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[18,33]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-23
	1+1
	[-1,58]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-23
	1+1
	[10,91]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-23
	1+1
	[-5,21]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-16
	1+0
	[7,73]

	
	
	
	
	
	G-FR1-A4-23
	1+1
	[6,52]



Table 8.2.1.2-3: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[-1,80]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[13,56]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[10,53]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[13,48]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[13,13]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[1,43]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[-5,31]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[7,83]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[6,58]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[9,60]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[9,17]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[-2,72]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[-8,43]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[3,71]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[3,12]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[6,12]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[5,74]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	1+1
	[18,37]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-24
	1+1
	[10,85]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-17
	1+0
	[8,00]

	
	
	
	
	
	G-FR1-A4-24
	1+1
	[6,55]



Table 8.2.1.2-4: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[-1,80]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[-2,49]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[10,72]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[10,48]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[12,62]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[12,84]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[-5,45]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[-5,86]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[6,44]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[6,18]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[7,96]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[-8,63]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[-8,83]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[2,94]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[2,93]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[5,15]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[1,12]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	1+1
	[18,32]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-18
	1+0
	[-1,91]

	
	
	
	
	
	G-FR1-A3-25
	1+1
	[-2,40]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-18
	1+0
	[12,00]

	
	
	
	
	
	G-FR1-A4-25
	1+1
	[11,06]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-18
	1+0
	[-4,63]

	
	
	
	
	
	G-FR1-A3-25
	1+1
	[-5,36]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-18
	1+0
	[7,36]

	
	
	
	
	
	G-FR1-A4-25
	1+1
	[6,78]



Table 8.2.1.2-5: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[-2,03]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[-2,87]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[10,88]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[10,40]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[12,79]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[12,72]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[-5,65]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[-6,20]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[6,60]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[6,11]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[8,28]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[7,96]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[-8,49]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[-9,05]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[3,04]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[2,83]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[5,39]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	1+1
	[1,00]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	1+1
	[19,08]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-19
	1+0
	[-1,24]

	
	
	
	
	
	G-FR1-A3-26
	1+1
	[-2,45]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-19
	1+0
	[11,86]

	
	
	
	
	
	G-FR1-A4-26
	1+1
	[11,12]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-19
	1+0
	[-4,23]

	
	
	
	
	
	G-FR1-A3-26
	1+1
	[-5,49]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-19
	1+0
	[7,24]

	
	
	
	
	
	G-FR1-A4-26
	1+1
	[6,60]



Table 8.2.1.2-6: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-1,69]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-2,73]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[10,73]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[10,17]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[12,15]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[12,13]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-4,92]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-6,01]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[6,48]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[6,03]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[8,74]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-8,34]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-8,93]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[2,96]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[2,77]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[5,42]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[5,04]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	1+1
	[1,08]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	1+1
	[19,17]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-20
	1+0
	[-0,63]

	
	
	
	
	
	G-FR1-A3-27
	1+1
	[-2,57]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-20
	1+0
	[11,84]

	
	
	
	
	
	G-FR1-A4-27
	1+1
	[11,10]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-20
	1+0
	[-3,97]

	
	
	
	
	
	G-FR1-A3-27
	1+1
	[-5,42]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-20
	1+0
	[7,13]

	
	
	
	
	
	G-FR1-A4-27
	1+1
	[6,71]



Table 8.2.1.2-7: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[-1,09]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[-2,92]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[10,95]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[10,28]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[-6,11]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[6,65]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[6,17]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[9,84]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[-7,34]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[-8,98]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[3,02]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[2,85]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	1+1
	[1,03]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	1+1
	[18,67]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-28
	1+1
	[-2,52]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-21
	1+0
	[12,36]

	
	
	
	
	
	G-FR1-A4-28
	1+1
	[11,27]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-21
	1+0
	[-3,45]

	
	
	
	
	
	G-FR1-A3-28
	1+1
	[-5,48]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-21
	1+0
	[7,39]

	
	
	
	
	
	G-FR1-A4-28
	1+1
	[6,77]




Table 8.2.1.2-1: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	1+1
	[-1,99]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	1+1
	[10,54]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	1+1
	[13,69]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	1+1
	[-5,57]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	1+1
	[6,53]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	1+1
	[9,38]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	1+1
	[-8,44]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	1+1
	[3,07]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	1+1
	[5,93]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[18,09]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[-1,78]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[10,78]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[6,53]



Table 8.2.1.2-2: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	1+1
	[-2,51]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	1+1
	[10,54]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	1+1
	[13,45]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	1+1
	[-5,84]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	1+1
	[6,58]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	1+1
	[9,37]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	1+1
	[-8,71]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	1+1
	[3,14]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	1+1
	[5,73]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	1+1
	[0,43]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[18,33]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	1+1
	[-1,58]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[10,91]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	1+1
	[-5,21]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[6,52]



Table 8.2.1.2-3: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	1+1
	[-1,80]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	1+1
	[10,53]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	1+1
	[13,13]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	1+1
	[-5,31]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	1+1
	[6,58]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	1+1
	[9,17]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	1+1
	[-8,43]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	1+1
	[3,12]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	1+1
	[5,74]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	1+1
	[18,37]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	1+1
	[10,85]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	1+1
	[6,55]



Table 8.2.1.2-4: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	1+1
	[-2,49]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	1+1
	[10,48]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	1+1
	[12,84]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	1+1
	[-5,86]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	1+1
	[6,18]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	1+1
	[7,96]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	1+1
	[-8,83]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	1+1
	[2,93]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[1,12]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	1+1
	[18,32]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[-2,40]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	1+1
	[11,06]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[-5,36]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	1+1
	[6,78]



Table 8.2.1.2-5: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	1+1
	[-2,87]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	1+1
	[10,40]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	1+1
	[12,72]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	1+1
	[-6,20]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	1+1
	[6,11]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	1+1
	[7,96]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	1+1
	[-9,05]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	1+1
	[2,83]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	1+1
	[1,00]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	1+1
	[19,08]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	1+1
	[-2,45]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	1+1
	[11,12]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	1+1
	[-5,49]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	1+1
	[6,60]



Table 8.2.1.2-6: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	1+1
	[-2,73]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	1+1
	[10,17]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	1+1
	[12,13]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	1+1
	[-6,01]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	1+1
	[6,03]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	1+1
	[-8,93]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	1+1
	[2,77]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	1+1
	[5,04]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	1+1
	[1,08]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	1+1
	[19,17]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	1+1
	[-2,57]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	1+1
	[11,10]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	1+1
	[-5,42]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	1+1
	[6,71]



Table 8.2.1.2-7: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	1+1
	[-2,92]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	1+1
	[10,28]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	1+1
	[-6,11]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	1+1
	[6,17]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	1+1
	[-8,98]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	1+1
	[2,85]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	1+1
	[1,03]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	1+1
	[18,67]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	1+1
	[-2,52]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	1+1
	[11,27]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	1+1
	[-5,48]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	1+1
	[6,77]



Table 8.2.1.2-8: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[TBD]



Table 8.2.1.2-9: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[TBD]



Table 8.2.1.2-10: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	1+1
	[TBD]



Table 8.2.1.2-11: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	1+1
	[TBD]



Table 8.2.1.2-12: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	1+1
	[TBD]



Table 8.2.1.2-13: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	1+1
	[TBD]



Table 8.2.1.2-14: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	1+1
	[TBD]




<<End of first change>>



<<Start of second change>>

[bookmark: _Toc535320946]G.2.3	MIMO Channel Correlation Matrices
The MIMO channel correlation matrices defined in G.2.3 apply for the antenna configuration using uniform linear arrays at both gNB and UE and for the antenna configuration using cross polarized antennas.
[bookmark: _Toc535320947]G.2.3.1	MIMO Correlation Matrices using Uniform Linear Array (ULA)
The MIMO channel correlation matrices defined in G.2.3.1 apply for the antenna configuration using uniform linear array (ULA) at both gNB and UE.
[bookmark: _Toc535320948]G.2.3.1.1	Definition of MIMO Correlation Matrices
Table G.2.3.1.1-1 defines the correlation matrix for the eNodeB:
Table G.2.3.1.1-1: gNodeB correlation matrix
	
	One antenna
	Two antennas
	Four antennas

	gNode B Correlation
	

	

	




Table G.2.3.1.1-2 defines the correlation matrix for the UE:
Table G.2.3.1.1-2: UE correlation matrix
	
	One antenna
	Two antennas
	Four antennas

	UE Correlation
	

	

	




Table G.2.3.1.1-3 defines the channel spatial correlation matrix[image: ]. The parameters α and β in Table G.2.3.1.1-3 defines the spatial correlation between the antennas at the gNodeB and UE respectively.
Table G.2.3.1.1-3: [image: ] correlation matrices
	1x2 case
	


	2x2 case
	


	2x4 case
	


	4x4 case
	







For cases with more antennas at either gNodeB or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of  and  according to .
[bookmark: _Toc535320949]G.2.3.1.2	MIMO Correlation Matrices at High, Medium and Low Level
The [image: ] and [image: ] for different correlation types are given in Table G.2.3.1.2-1.
Table G.2.3.1.2-1: Correlation for High Medium and Low Level
	Low correlation
	Medium Correlation
	High Correlation

	
	
	
	
	
	

	0
	0
	0.9 
	0.3 
	0.9 
	0.9 



The correlation matrices for high, medium and low correlation are defined in Table G.2.3.1.2-2, G.2.3.1.2-3 and G.2.3.1.2-4 as below.
The values in Table G.2.3.1.2-2 have been adjusted for the 2x4 and 4x4 high correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision.  This is done using the equation:

	
Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result.  For the 2x4 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.
The same method is used to adjust the 4x4 medium correlation matrix in Table G.2.3.1.2-3 to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision with a =0.00012.
Table G.2.3.1.2-2: MIMO correlation matrices for high correlation
	1x2 case
	


	2x2 case
	


	2x4 case
	


	4x4 case
	




Table G.2.3.1.2-3: MIMO correlation matrices for medium correlation
	1x2 case
	[N/A]

	2x2 case
	
[]

	2x4 case
	
[]

	4x4 case
	
[]



Table G.2.3.1.2-4: MIMO correlation matrices for low correlation
	1x2 case
	


	 1x4 case
	


	 2x2 case
	


	 2x4 case
	


	 4x4 case
	






In Table G.2.3.1.1-4,  is a  identity matrix.
NOTE:	For completeness, the 1x2 cases were defined for high, medium and low correlation but performance requirements exist only for low correlation.
[bookmark: _Toc535320950]G.2.3.2	Multi-Antenna channel models using cross polarized antennas
The MIMO channel correlation matrices defined in G.2.3.2 apply to two cases as presented below:
-	One TX antenna and multiple RX antennas case, with cross polarized antennas used at gNodeB
-	Multiple TX antennas and multiple RX antennas case, with cross polarized antennas used at both UE and gNodeB
The cross-polarized antenna elements with +/-45 degrees polarization slant angles are deployed at gNB. For one TX antenna case, antenna element with +90 degree polarization slant angle is deployed at UE. For multiple TX antennas case, cross-polarized antenna elements with +90/0 degrees polarization slant angles are deployed at UE.
For the cross-polarized antennas, the N antennas are labelled such that antennas for one polarization are listed from 1 to N/2 and antennas for the other polarization are listed from N/2+1 to N, where N is the number of TX or RX antennas.

<<End of second change>>
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