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< Start of first change >

8.2.2
Requirements for PUSCH with transform precoding enabled
8.2.2.1
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 8.2.2.1-1: Test parameters for testing PUSCH

	Parameter
	Value

	Transform precoding
	Enabled

	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

	DM-RS
	DM-RS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DM-RS
	1

	
	Number of additional DM-RS symbols
	1

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

	
	EPRE ratio of PUSCH to DM-RS
	-3 dB

	
	DM-RS port
	0

	
	DM-RS sequence generation
	NID=0, group hopping and sequence hopping are disabled

	Time domain resource
	PUSCH mapping type
	A, B

	
	PUSCH starting symbol index
	0

	
	PUSCH symbol length
	14

	Frequency domain resource
	RB assignment
	15 kHz SCS: 25 PRBs in the middle of the test bandwidth

 30 kHz SCS: 24 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled


8.2.2.2
Minimum requirements

The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.2.2-1 to 8.2.2.2-4 at the given SNR. FRCs are defined in annex A.
Table 8.2.2.2-1: 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)
	DM-RS configuration
	SNR

(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	1+1
	[-2.6]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	1+1
	[-6.2]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	1+1
	[-8.3]


	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Table 8.2.2.2-2: 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)
	DM-RS configuration
	SNR

(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	1+1
	[-2.7]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	1+1
	[-5.9]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	1+1
	[-8.7]


	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Table 8.2.2.2-3: 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)
	DM-RS configuration
	SNR

(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	1+1
	[-2.1]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	1+1
	[-5.7]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	1+1
	[-8.5]


Table 8.2.2.2-4: 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)
	DM-RS configuration
	SNR

(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	1+1
	[-2.6]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	1+1
	[-6.0]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	1+1
	[-8.8]


< End of first change >
< Start of second change >
11.2.2.2
Requirements for PUSCH with transform precoding enabled
11.2.2.2.1
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 11.2.2.2.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Uplink-downlink allocation for TDD
	60 kHz and 120kHz SCS:

3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DM-RS
	1

	
	Number of additional DM-RS symbols
	0, 1

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

	
	EPRE ratio of PUSCH to DM-RS
	-3 dB

	
	DM-RS port
	0

	
	DM-RS sequence generation
	NID=0, group hopping and sequence hopping are disabled

	Time domain resource
	PUSCH mapping type
	B

	
	PUSCH starting symbol index
	0 

	
	PUSCH symbol length
	10 

	Frequency domain resource
	RB assignment
	30 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured


11.2.2.2.2
Minimum requirements

The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.2.2.2.2-1 to 11.2.2.2.2-2 at the given SNR.
Table 11.2.2.2.2-1: Minimum requirements for PUSCH, Type B, 50 MHz Channel Bandwidth, 60 kHz SCS

	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DM-RS configuration
	SNR

(dB)

	
	
	
	
	
	
	
	

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-11
	1+0
	[-1.5]

	
	
	
	
	
	G-FR2-A3-23
	1+1
	[-1.6]


Table 11.2.2.2.2-2: Minimum requirements for PUSCH, Type B, 50 MHz Channel Bandwidth, 120 kHz SCS

	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DM-RS configuration
	SNR

(dB)

	
	
	
	
	
	
	
	

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-12
	1+0
	[-1.5]

	
	
	
	
	
	G-FR2-A3-24
	1+1
	[-1.7]


< End of second change >
