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######################## Start of the change ####################################
[bookmark: _Toc13080459]11.2.2	Requirements for BS type 2-O
[bookmark: _Toc13080460]11.2.2.1	Requirements for PUSCH with transform precoding disabled
[bookmark: _Toc13080461]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

	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

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	pos0, pos1

	[bookmark: _Hlk526816956]
	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 resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation length
	10 

	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

	PT-RS configuration
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1



[bookmark: _Toc13080462]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 11.2.2.1.2-5 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, 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)
	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
	[-2.02]

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

	
	
	
	
	
	
	
	No
	[11.75]

	
	
	
	
	
	G-FR2-A4-11
	 pos1
	Yes
	[10.7]

	
	
	
	
	
	
	
	No
	[10.97]

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

	
	
	
	
	
	
	
	No
	[13.21]

	
	
	
	
	
	G-FR2-A5-6
	 pos1
	Yes
	[13.24]

	
	
	
	
	
	
	
	No
	[13.1]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-6
	 pos0
	No
	[1.85]

	
	
	
	
	
	G-FR2-A3-18
	 pos1
	No
	[1.42]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-6
	 pos0
	Yes
	[TBD]

	
	
	
	
	
	
	
	No
	[TBD]

	
	
	
	
	
	G-FR2-A4-16
	 pos1
	Yes
	[TBD19.6]

	
	
	
	
	
	
	
	No
	[TBD18.14]



Table 11.2.2.1.2-2: Minimum requirements for PUSCH, 100 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)
	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
	[-2.42]

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

	
	
	
	
	
	
	
	No
	[11,42]

	
	
	
	
	
	G-FR2-A4-12
	pos1
	Yes
	[11.2]

	
	
	
	
	
	
	
	No
	[10.76]

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

	
	
	
	
	
	
	
	No
	[13.53]

	
	
	
	
	
	G-FR2-A5-7
	pos1
	Yes
	[13.7]

	
	
	
	
	
	
	
	No
	[13.21]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-7
	pos0
	No
	[1.75]

	
	
	
	
	
	G-FR2-A3-19
	pos1
	No
	[1.52]

	
	
	Normal
	TDLA30-300 Low
	70%
	G-FR2-A4-7
	pos0
	Yes
	[TBD]

	
	
	
	
	
	
	
	No
	[TBD]

	
	
	
	
	
	G-FR2-A4-17
	pos1
	Yes
	[TBD18.83]

	
	
	
	
	
	
	
	No
	[TBD18.5]



Table 11.2.2.1.2-3: Minimum requirements for PUSCH, 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)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-3
	 pos0
	No
	[-2.1]

	
	
	
	
	
	G-FR2-A3-15
	 pos1
	No
	[-2.4]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-3
	 pos0
	Yes
	[11.63]

	
	
	
	
	
	
	
	No
	[10.9]

	
	
	
	
	
	G-FR2-A4-13
	 pos1
	Yes
	[11.2]

	
	
	
	
	
	
	
	No
	[10.76]

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-3
	 pos0
	Yes
	[14.1]

	
	
	
	
	
	
	
	No
	[13.14]

	
	
	
	
	
	G-FR2-A5-8
	 pos1
	Yes
	[13.72]

	
	
	
	
	
	
	
	No
	[13.03]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-8
	 pos0
	No
	[1.46]

	
	
	
	
	
	G-FR2-A3-20
	 pos1
	No
	[1.53]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-8
	 pos0
	Yes
	[TBD21.1]

	
	
	
	
	
	
	
	No
	[TBD18.86]

	
	
	
	
	
	G-FR2-A4-18
	 pos1
	Yes
	[TBD19.6]

	
	
	
	
	
	
	
	No
	[TBD17.86]



Table 11.2.2.1.2-4: Minimum requirements for PUSCH, 100 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)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-4
	 pos0
	No
	[-2.24]

	
	
	
	
	
	G-FR2-A3-16
	 pos1
	No
	[-2.35]

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

	
	
	
	
	
	
	
	No
	[10.65]

	
	
	
	
	
	G-FR2-A4-14
	 pos1
	Yes
	[11.1]

	
	
	
	
	
	
	
	No
	[10.65]

	
	
	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
	[12.98]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-9
	 pos0
	No
	[1.74]

	
	
	
	
	
	G-FR21-A3-21
	 pos1
	No
	[1.42]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-9
	pos0
	Yes
	[TBD20.8]

	
	
	
	
	
	
	
	No
	[TBD19.34]

	
	
	
	
	
	G-FR2-A4-19
	pos1
	Yes
	[TBD18.58]

	
	
	
	
	
	
	
	No
	[TBD18.10]



Table 11.2.2.1.2-5: Minimum requirements for PUSCH, 200 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)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-5
	 pos0
	No
	[-2.1]

	
	
	
	
	
	G-FR2-A3-17
	 pos1
	No
	[-2.24]

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

	
	
	
	
	
	
	
	No
	[10.9]

	
	
	
	
	
	G-FR2-A4-15
	 pos1
	Yes
	[11.2]

	
	
	
	
	
	
	
	No
	[10.97]

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

	
	
	
	
	
	
	
	No
	[13.54]

	
	
	
	
	
	G-FR2-A5-10
	 pos1
	Yes
	[13.7]

	
	
	
	
	
	
	
	No
	[13.43]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-10
	 pos0
	No
	[1.47]

	
	
	
	
	
	G-FR2-A3-22
	 pos1
	No
	[1.41]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-10
	 pos0
	Yes
	[TBD21.5]

	
	
	
	
	
	
	
	No
	[TBD20.72]

	
	
	
	
	
	G-FR2-A4-20
	 pos1
	Yes
	[TBD19.0]

	
	
	
	
	
	
	
	No
	[TBD18.42]



######################## End of the Change #####################################


######################## Start of the change #################################
[bookmark: _Toc13080517]A.4	Fixed Reference Channels for performance requirements (16QAM, R=658/1024 and R=434/1024)
(Text unchanged)

Table A.4-6: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers (16QAM, R=434658/1024)
	Reference channel
	G-FR2-A4-6
	G-FR2-A4-7
	G-FR2-A4-8
	G-FR2-A4-9
	G-FR2-A4-10

	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
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434658/1024
	434658/1024
	434658/1024
	434658/1024
	434658/1024

	Payload size (bits)
	2407236896
	4816873776
	1178417928
	2407236896
	4816873776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	35
	69
	23
	35
	69

	Code block size including CRC (bits) (Note 2)
	80567408
	80568224
	59286008
	80567408
	80568224

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	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 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.4-7: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-A4-11
	G-FR2-A4-12
	G-FR2-A4-13
	G-FR2-A4-14
	G-FR2-A4-15

	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
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	16392
	32776
	7936
	16392
	32776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	2
	4
	1
	2
	4

	Code block size including CRC (bits) (Note 2)
	8232
	8224
	7960
	8232　
	8224　

	Total number of bits per slot
	25344
	50688
	12288
	25344
	50688

	Total symbols per slot
	6336
	12672
	3072
	6336
	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 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.4-8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=434658/1024)
	Reference channel
	G-FR2-A4-16
	G-FR2-A4-17
	G-FR2-A4-18
	G-FR2-A4-19
	G-FR2-A4-20

	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
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434658/1024
	434658/1024
	434658/1024
	434658/1024
	434658/1024

	Payload size (bits)
	2150432776
	4303265576
	1050415880
	2150432776
	4303265576

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	34
	68
	2
	34
	68

	Code block size including CRC (bits) (Note 2)
	72008224
	72008224
	52887976
	72008224
	72008224

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	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 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



#################### End of the change ##############################
