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################## Start of Change #1 ######################
[bookmark: _Toc61179148][bookmark: _Toc61179618][bookmark: _Toc67916914][bookmark: _Toc74663535][bookmark: _Toc82622078][bookmark: _Toc90422925][bookmark: _Toc106783121][bookmark: _Toc107312012][bookmark: _Toc107419596][bookmark: _Toc107475225][bookmark: _Toc114255818][bookmark: _Toc115186498][bookmark: _Toc123049328][bookmark: _Toc123052250][bookmark: _Toc123717257][bookmark: _Toc124157165][bookmark: _Toc124265537][bookmark: _Toc131687669][bookmark: _Toc138841211][bookmark: _Toc156566887][bookmark: _Toc21127754][bookmark: _Toc29811963][bookmark: _Toc36817515][bookmark: _Toc37260438][bookmark: _Toc37267826][bookmark: _Toc44712433][bookmark: _Toc45893745][bookmark: _Toc53178459][bookmark: _Toc53178910][bookmark: _Toc61179152][bookmark: _Toc61179622][bookmark: _Toc67916918][bookmark: _Toc74663539][bookmark: _Toc82622082][bookmark: _Toc90422929][bookmark: _Toc106783125][bookmark: _Toc107312016][bookmark: _Toc107419600][bookmark: _Toc107475229][bookmark: _Toc114255822][bookmark: _Toc115186502][bookmark: _Toc123049332][bookmark: _Toc123052254][bookmark: _Toc123717261][bookmark: _Toc124157169][bookmark: _Toc124265541][bookmark: _Toc131687673][bookmark: _Toc138841215][bookmark: _Toc156566891]11.2.2	Requirements for BS type 2-O
[bookmark: _Toc21127751][bookmark: _Toc29811960][bookmark: _Toc36817512][bookmark: _Toc37260435][bookmark: _Toc37267823][bookmark: _Toc44712430][bookmark: _Toc45893742][bookmark: _Toc53178456][bookmark: _Toc53178907][bookmark: _Toc61179149][bookmark: _Toc61179619][bookmark: _Toc67916915][bookmark: _Toc74663536][bookmark: _Toc82622079][bookmark: _Toc90422926][bookmark: _Toc106783122][bookmark: _Toc107312013][bookmark: _Toc107419597][bookmark: _Toc107475226][bookmark: _Toc114255819][bookmark: _Toc115186499][bookmark: _Toc123049329][bookmark: _Toc123052251][bookmark: _Toc123717258][bookmark: _Toc124157166][bookmark: _Toc124265538][bookmark: _Toc131687670][bookmark: _Toc138841212][bookmark: _Toc156566888]11.2.2.1	Requirements for PUSCH with transform precoding disabled
[bookmark: _Toc21127752][bookmark: _Toc29811961][bookmark: _Toc36817513][bookmark: _Toc37260436][bookmark: _Toc37267824][bookmark: _Toc44712431][bookmark: _Toc45893743][bookmark: _Toc53178457][bookmark: _Toc53178908][bookmark: _Toc61179150][bookmark: _Toc61179620][bookmark: _Toc67916916][bookmark: _Toc74663537][bookmark: _Toc82622080][bookmark: _Toc90422927][bookmark: _Toc106783123][bookmark: _Toc107312014][bookmark: _Toc107419598][bookmark: _Toc107475227][bookmark: _Toc114255820][bookmark: _Toc115186500][bookmark: _Toc123049330][bookmark: _Toc123052252][bookmark: _Toc123717259][bookmark: _Toc124157167][bookmark: _Toc124265539][bookmark: _Toc131687671][bookmark: _Toc138841213][bookmark: _Toc156566889]11.2.2.1.1	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 11.2.2.1.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U
480kHz SCS:14D2S4U, S1=12D:2G0U, S2=0D:6G:8U

	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 symbols
	pos0, 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}

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

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

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

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, Disabled

	configuration
	Time density (LPT-RS)
	1, Disabled

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



[bookmark: _Toc21127753][bookmark: _Toc29811962][bookmark: _Toc36817514][bookmark: _Toc37260437][bookmark: _Toc37267825][bookmark: _Toc44712432][bookmark: _Toc45893744][bookmark: _Toc53178458][bookmark: _Toc53178909][bookmark: _Toc61179151][bookmark: _Toc61179621][bookmark: _Toc67916917][bookmark: _Toc74663538][bookmark: _Toc82622081][bookmark: _Toc90422928][bookmark: _Toc106783124][bookmark: _Toc107312015][bookmark: _Toc107419599][bookmark: _Toc107475228][bookmark: _Toc114255821][bookmark: _Toc115186501][bookmark: _Toc123049331][bookmark: _Toc123052253][bookmark: _Toc123717260][bookmark: _Toc124157168][bookmark: _Toc124265540][bookmark: _Toc131687672][bookmark: _Toc138841214][bookmark: _Toc156566890]11.2.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.2.2.1.2-1 to 11.2.2.1.2-10 at the given SNR for 1Tx and for 2Tx two-layer spatial multiplexing transmission.
Table 11.2.2.1.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, 50 MHz channel bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-1
	pos0
	No
	-2.0

	
	
	
	
	
	G-FR2-A3-13
	pos1
	No
	-2.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-1
	 pos0
	Yes
	12.0

	
	
	
	
	
	
	
	No
	11.5

	
	
	
	
	
	G-FR2-A4-11
	 pos1
	Yes
	10.7

	
	
	
	
	
	
	
	No
	10.7

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-1
	 pos0
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	
	
	
	
	
	G-FR2-A5-6
	 pos1
	Yes
	13.4

	
	
	
	
	
	
	
	No
	12.9

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-6
	 pos0
	No
	1.5

	
	
	
	
	
	G-FR2-A3-18
	 pos1
	No
	1.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-1
	pos0
	Yes
	15.2

	
	
	
	
	
	
	
	No
	14.3

	
	
	
	
	
	G-FR2-A7-6
	 pos1
	Yes
	13.8

	
	
	
	
	
	
	
	No
	13.0



Table 11.2.2.1.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-2
	pos0
	No
	-2.1

	
	
	
	
	
	G-FR2-A3-14
	pos1
	No
	-2.4

	
	
	
	TDLA30-300 Low
	70 %
	G-FR2-A4-2
	pos0
	Yes
	12.2

	
	
	Normal
	
	
	
	
	No
	11.2

	
	
	
	
	
	G-FR2-A4-12
	pos1
	Yes
	11.2

	
	
	
	
	
	
	
	No
	10.6

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-2
	pos0
	Yes
	14.2

	
	
	
	
	
	
	
	No
	13.3

	
	
	
	
	
	G-FR2-A5-7
	pos1
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-7
	pos0
	No
	1.5

	
	
	
	
	
	G-FR2-A3-19
	pos1
	No
	1.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-2
	pos0
	Yes
	16.0

	
	
	
	
	
	
	
	No
	14.9

	
	
	
	
	
	G-FR2-A7-7
	pos1
	Yes
	13.8

	
	
	
	
	
	
	
	No
	13.1



Table 11.2.2.1.2-3: Minimum requirements for PUSCH with 70% of maximum throughput, 50 MHz channel bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-3
	 pos0
	No
	-1.8

	
	
	
	
	
	G-FR2-A3-15
	 pos1
	No
	-2.1

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-3
	 pos0
	Yes
	11.6

	
	
	
	
	
	
	
	No
	10.9

	1
	
	
	
	
	G-FR2-A4-13
	 pos1
	Yes
	10.9

	
	
	
	
	
	
	
	No
	10.5

	
	2
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-3
	 pos0
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	
	
	
	
	
	G-FR2-A5-8
	 pos1
	Yes
	13.2

	
	
	
	
	
	
	
	No
	13.0

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-8
	 pos0
	No
	1.4

	
	
	
	
	
	G-FR2-A3-20
	 pos1
	No
	1.3

	2
	
	Normal
	TDLA30-300 Low
	70 %
	 G-FR2-A7-3
	 pos0
	Yes
	14.2

	
	
	
	
	
	
	
	No
	13.6

	
	
	
	
	
	G-FR2-A7-8
	 pos1
	Yes
	13.9

	
	
	
	
	
	
	
	No
	13.1



Table 11.2.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-4
	 pos0
	No
	-2.4

	
	
	
	
	
	G-FR2-A3-16
	 pos1
	No
	-2.5

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-4
	 pos0
	Yes
	11.9

	
	
	
	
	
	
	
	No
	10.5

	1
	
	
	
	
	G-FR2-A4-14
	 pos1
	Yes
	11.1

	
	
	
	
	
	
	
	No
	10.5

	
	2
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-4
	 pos0
	Yes
	13.5

	
	
	
	
	
	
	
	No
	12.9

	
	
	
	
	
	G-FR2-A5-9
	 pos1
	Yes
	13.4

	
	
	
	
	
	
	
	No
	12.8

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-9
	 pos0
	No
	1.4

	
	
	
	
	
	G-FR21-A3-21
	 pos1
	No
	1.2

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-4
	pos0
	Yes
	13.9

	
	
	
	
	
	
	
	No
	13.2

	
	
	
	
	
	G-FR2-A7-9
	pos1
	Yes
	13.5

	
	
	
	
	
	
	
	No
	12.9



Table 11.2.2.1.2-5: Minimum requirements for PUSCH with 70% of maximum throughput, 200 MHz channel bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-5
	 pos0
	No
	-2.1

	
	
	
	
	
	G-FR2-A3-17
	 pos1
	No
	-2.4

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-5
	 pos0
	Yes
	11.3

	
	
	
	
	
	
	
	No
	10.9

	1
	
	
	
	
	G-FR2-A4-15
	 pos1
	Yes
	11.2

	
	
	
	
	
	
	
	No
	10.7

	
	2
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-5
	 pos0
	Yes
	14.1

	
	
	
	
	
	
	
	No
	13.4

	
	
	
	
	
	G-FR2-A5-10
	 pos1
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.3

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-10
	 pos0
	No
	1.4

	
	
	
	
	
	G-FR2-A3-22
	 pos1
	No
	1.1

	2
	
	Normal
	TDLA30-300 Low
	70 %
	 G-FR2-A7-5
	 pos0
	Yes
	14.0

	
	
	
	
	
	
	
	No
	13.3

	
	
	
	
	
	 G-FR2-A7-10
	 pos1
	Yes
	13.6

	
	
	
	
	
	
	
	No
	13.0



Table 11.2.2.1.2-6: Minimum requirements for PUSCH with 30% of maximum throughput, 50 MHz channel bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	
	
	
	
	
	G-FR2-A4-1
	pos0
	Yes
	4.0

	1
	2
	Normal
	TDLA30-300 Low
	30 %
	
	
	No
	3.5

	
	
	
	
	
	G-FR2-A4-11
	pos1
	Yes
	3.7

	
	
	
	
	
	
	
	No
	3.1



Table 11.2.2.1.2-7: Minimum requirements for PUSCH with 30% of maximum throughput, 50 MHz channel bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	
	
	
	
	
	G-FR2-A4-3
	pos0
	Yes
	4.0

	1
	2
	Normal
	TDLA30-300 Low
	30 %
	
	
	No
	3.6

	
	
	
	
	
	G-FR2-A4-13
	pos1
	Yes
	3.7

	
	
	
	
	
	
	
	No
	3.2



Table 11.2.2.1.2-8: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-650
	70 %
	G-FR2-A3B-31
	pos1
	No
	-0.2

	
	
	Normal
	TDLA30-650
	70 %
	G-FR2-A4-21
	pos1
	Yes
	11.2

	
	
	Normal
	TDLD30-200
	70 %
	G-FR2-A5-11
	pos1
	Yes
	12.5

	2
	
	Normal
	TDLA30-650
	70 %
	G-FR2-A3B-86
	pos1
	No
	3.9

	
	
	Normal
	TDLA30-650
	70 %
	[G-FR2-A7-11]
	pos1
	Yes
	13.6



Table 11.2.2.1.2-9: Test requirements for PUSCH with 70% of maximum throughput, 400 MHz Channel Bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-42
	pos1
	No
	-0.2

	
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A4-22
	pos1
	Yes
	11.2

	
	
	Normal
	TDLD10-200
	70 %
	G-FR2-A5-12
	pos1
	Yes
	12.6

	2
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-97
	pos1
	No
	4

	
	
	Normal
	TDLA10-650
	70 %
	[G-FR2-A7-12]
	pos1
	Yes
	14



Table 11.2.2.1.2-10: Test requirements for PUSCH with 70% of maximum throughput, 400 MHz Channel Bandwidth, 480 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-53
	pos1
	No
	-0.5

	
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A4-23
	pos1
	Yes
	10.8

	
	
	Normal
	TDLD10-200
	70 %
	G-FR2-A5-13
	pos1
	Yes
	12.8

	2
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-108
	pos1
	No
	3.5

	
	
	Normal
	TDLA10-650
	70 %
	[G-FR2-A7-13]
	pos1
	Yes
	13.8




11.2.2.2	Requirements for PUSCH with transform precoding enabled
[bookmark: _Toc21127755][bookmark: _Toc29811964][bookmark: _Toc36817516][bookmark: _Toc37260439][bookmark: _Toc37267827][bookmark: _Toc44712434][bookmark: _Toc45893746][bookmark: _Toc53178460][bookmark: _Toc53178911][bookmark: _Toc61179153][bookmark: _Toc61179623][bookmark: _Toc67916919][bookmark: _Toc74663540][bookmark: _Toc82622083][bookmark: _Toc90422930][bookmark: _Toc106783126][bookmark: _Toc107312017][bookmark: _Toc107419601][bookmark: _Toc107475230][bookmark: _Toc114255823][bookmark: _Toc115186503][bookmark: _Toc123049333][bookmark: _Toc123052255][bookmark: _Toc123717262][bookmark: _Toc124157170][bookmark: _Toc124265542][bookmark: _Toc131687674][bookmark: _Toc138841216][bookmark: _Toc156566892]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

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U
480kHz SCS:14D2S4U, S1=12D:2G0U, S2=0D:6G:8U

	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
	pos0, 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

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	10 

	Frequency domain resource
	RB assignment
	FR2-1: 30 PRBs in the middle of the test bandwidth
FR2-2: Full applicable64 PRBs in the middle of the test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured

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



[bookmark: _Toc21127756][bookmark: _Toc29811965][bookmark: _Toc36817517][bookmark: _Toc37260440][bookmark: _Toc37267828][bookmark: _Toc44712435][bookmark: _Toc45893747][bookmark: _Toc53178461][bookmark: _Toc53178912][bookmark: _Toc61179154][bookmark: _Toc61179624][bookmark: _Toc67916920][bookmark: _Toc74663541][bookmark: _Toc82622084][bookmark: _Toc90422931][bookmark: _Toc106783127][bookmark: _Toc107312018][bookmark: _Toc107419602][bookmark: _Toc107475231][bookmark: _Toc114255824][bookmark: _Toc115186504][bookmark: _Toc123049334][bookmark: _Toc123052256][bookmark: _Toc123717263][bookmark: _Toc124157171][bookmark: _Toc124265543][bookmark: _Toc131687675][bookmark: _Toc138841217][bookmark: _Toc156566893]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 11.2.2.2.2-4 at the given SNR.
Table 11.2.2.2.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz Channel Bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	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
	TDLA30-300 Low
	70 %
	G-FR2-A3-11
	pos0
	-1.8

	
	
	
	
	
	G-FR2-A3-23
	pos1
	-1.9



Table 11.2.2.2.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz Channel Bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	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
	TDLA30-300 Low
	70 %
	G-FR2-A3-12
	pos0
	-1.8 

	
	
	
	
	
	G-FR2-A3-24
	pos1
	-1.9



Table 11.2.2.2.2-3: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 100 MHz Channel Bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	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
	TDLA30-650
	70 %
	G-FR2-A3B-64
	pos1
	0.1



Table 11.2.2.2.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 400 MHz Channel Bandwidth, 480 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	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
	TDLA10-650
	70 %
	G-FR2-A3B-75
	pos1
	0.2 
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################## End of Change #1 ######################


##################  Start of Change #2 ######################
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The parameters for the reference measurement channel are specified in table A.3B-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.3B-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-2 and table A.3B-3 for FR1 PUSCH performance requirements with DM-RS bundling:
-	FRC parameters are specified in table A.3B-2 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3B-3 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-4 for FR2-1 PUSCH performance requirements with DM-RS bundling:
-	FRC parameters are specified in table A.3B-4 for FR2-1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-5 to table A.3B-7 for FR2-2 PUSCH performance requirements:
-	FRC parameters are specified in table A.3B-5 for FR2-2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3B-6 for FR2-2 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3B-7 for FR2-2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
Table A.3B-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-A3B-1
	G-FR1-A3B-2
	G-FR1-A3B-3
	G-FR1-A3B-4

	Subcarrier spacing (kHz)
	15
	15
	30
	30

	Allocated resource blocks
	25
	52
	24
	106

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024
	308/1024
	308/1024

	Payload size (bits)
	176
	368
	168
	768

	Transport block CRC (bits)
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 2)
	192
	384
	184
	784

	Total number of bits per slot
	600
	1248
	576
	2544

	Total resource elements per slot
	300
	624
	288
	1272

	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 = pos0, l0 = 0 for PUSCH mapping type B 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].



Table A.3B-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-A3B-5
	G-FR1-A3B-6

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

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

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024

	Payload size (bits)
	2152
	2088

	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)
	2168
	2104

	Total number of bits per slot
	7200
	6912

	Total resource elements 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 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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3B-3: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-A3B-7
	G-FR1-A3B-8

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	CP-OFDM Symbols per slot (Note 1)
	13
	13

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024

	Payload size (bits)
	2408
	2280

	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)
	2424
	2296

	Total number of bits per slot
	7800
	7488

	Total resource elements per slot
	3900
	3744

	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 = pos0 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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3B-4: FRC parameters for FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR2-A3B-1
	G-FR2-A3B-2

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	66
	32

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

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024

	Payload size (bits)
	5632
	2792

	Transport block CRC (bits)
	24
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	5656
	2808

	Total number of bits per slot
	19008
	9216

	Total resource elements per slot
	9504
	4608

	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 with l0= 0 and l =10 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 sub-clause 5.2.2 of TS 38.212 [15].



Table A.3B-5: FRC parameters for FR2-2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR2-A3B-3
	G-FR2-A3B-4
	G-FR2-A3B-5

	Subcarrier spacing [kHz]
	120
	120
	480

	Allocated resource blocks
	66
	264
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024
	308/1024

	Payload size (bits)
	3824
	15112
	3824

	Transport block CRC (bits)
	16
	24
	16

	Code block CRC size (bits)
	-
	24
	-

	Number of code blocks - C
	1
	2
	1

	Code block size including CRC (bits) (Note 2)
	3840
	7592
	3840

	Total number of bits per slot without PT-RS
	12672
	50688
	12672

	Total symbols per slot without PT-RS
	6336
	25344
	6336

	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 with l0= 0 and l =8 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 sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	The calculation of the “Total number of bits per slot” and “Total symbols per slot” fields include the REs taken up by CSI part 1 and CSI part 2, if present.



Table A.3B-6: FRC parameters for FR2-2 PUSCH performance requirements, transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR2-A3B-6
	G-FR2-A3B-7

	Subcarrier spacing [kHz]
	120
	480

	Allocated resource blocks
	64
	64

	DFT-s-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024

	Payload size (bits)
	3624
	3624

	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)
	3640
	3640

	Total number of bits per slot without PT-RS
	12288
	12288

	Total symbols per slot without PT-RS
	6144
	6144

	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 with l0= 0 and l =8 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 sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	The calculation of the “Total number of bits per slot” and “Total symbols per slot” fields include the REs taken up by CSI part 1 and CSI part 2, if present.



Table A.3B-7: FRC parameters for FR2-2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (QPSK, R=308/1024)
	Reference channel
	G-FR2-A3B-8
	G-FR2-A3B-9
	G-FR2-A3B-10

	Subcarrier spacing [kHz]
	120
	120
	480

	Allocated resource blocks
	66
	264
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024
	308/1024

	Payload size (bits)
	7552
	30728
	7552

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	-
	24
	-

	Number of code blocks - C
	1
	4
	1

	Code block size including CRC (bits) (Note 2)
	7576
	7712
	7576

	Total number of bits per slot without PT-RS
	25344
	101376
	25344

	Total symbols per slot without PT-RS
	12672
	50688
	12672

	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 with l0= 0 and l =8 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 sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	The calculation of the “Total number of bits per slot” and “Total symbols per slot” fields include the REs taken up by CSI part 1 and CSI part 2, if present.
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The parameters for the reference measurement channels are specified in table A.5-2 and table A.5-5 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.5-5 for FR1 interlaced PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.5-3 to table A.5-4 for FR2-1 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-3 for FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.5-4 for FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.5-4A for FR2-2 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-4A for FR2-2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
Table A.5-1: Void

Table A.5-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR1-A5-8
	G-FR1-A5-9
	G-FR1-A5-10
	G-FR1-A5-11
	G-FR1-A5-12
	G-FR1-A5-13
	G-FR1-A5-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

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

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

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	12040
	25104
	50184
	11528
	24576
	50184
	131176

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

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

	Number of code blocks - C
	2
	3
	6
	2
	3
	6
	16

	Code block size including CRC (bits) (Note 2)
	6056
	8400
	8392
	5800
	8224
	8392
	8224

	Total number of bits per slot
	21600
	44928
	91584
	20736
	44064
	91584
	235872

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.5-3: FRC parameters for FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-1
	G-FR2-A5-2
	G-FR2-A5-3
	G-FR2-A5-4
	G-FR2-A5-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	23568
	47112
	11528
	23568
	47112

	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
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7888
	7880
	5800
	7888
	7880

	Total number of bits per slot without PT-RS
	42768
	85536
	20736
	42768
	85536

	Total number of bits per slot with PT-RS (Note 3)
	40986
	81972
	19872
	40986
	81972

	Total symbols per slot without PT-RS
	7128
	14256
	3456
	7128
	14256

	Total symbols per slot with PT-RS (Note 3)
	6831
	13662
	3312
	6831
	13662

	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 = pos0 with l0= 0 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 sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.5-4: FRC parameters for FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-6
	G-FR2-A5-7
	G-FR2-A5-8
	G-FR2-A5-9
	G-FR2-A5-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	21000
	42016
	10248
	21000
	42016

	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
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	7032
	8432
	5160
	7032
	8432

	Total number of bits per slot without PT-RS
	38016
	76032
	18432
	38016
	76032

	Total number of bits per slot with PT-RS (Note 3)
	36432
	72864
	17664
	36432
	72864

	Total symbols per slot without PT-RS
	6336
	12672
	3072
	6336
	12672

	Total symbols per slot with PT-RS (Note 3)
	6072
	12144
	2944
	6072
	12144

	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 with l0= 0 and l =8 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 sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.5-4A: FRC parameters for FR2-2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-11
	G-FR2-A5-12
	G-FR2-A5-13

	Subcarrier spacing [kHz]
	120
	120
	480

	Allocated resource blocks
	66
	26466
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8

	Modulation
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	21000
	83976
	21000

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24

	Number of code blocks - C
	3
	10
	3

	Code block size including CRC (bits) (Note 2)
	7032
	8424
	7032

	Total number of bits per slot without PT-RS
	38016
	152064
	38016

	Total number of bits per slot with PT-RS (Note 3)
	36432
	145728
	36432

	Total symbols per slot without PT-RS
	6336
	25344
	6336

	Total symbols per slot with PT-RS (Note 3)
	6072
	24288
	6072

	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 with l0= 0 and l =8 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 sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.5-5: FRC parameters for FR1 interlaced PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR1-A5-15
	G-FR1-A5-16

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	11
	11

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

	Modulation
	64QAM
	64QAM

	Code rate 
	567/1024
	567/1024

	Payload size (bits)
	5248
	5248

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	5272
	5272

	Total number of bits per slot (Note 3)
	9504
	9504

	Total symbols per slot (Note 3)
	1584
	1584

	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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	The calculation of the “Total number of bits per slot” and “Total symbols per slot” fields include the REs taken up by CG-UCI, if present.
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