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<Start of Change 1>
[bookmark: _Toc53178913][bookmark: _Toc53178462][bookmark: _Toc45893748][bookmark: _Toc44712436][bookmark: _Toc37267829][bookmark: _Toc37260441][bookmark: _Toc36817518][bookmark: _Toc29811966][bookmark: _Toc21127757]11.2.2.3	Requirements for UCI multiplexed on PUSCH
[bookmark: _Toc61178171][bookmark: _Toc61178643]11.2.2.4	Requirements for PUSCH for 2-step RA type
11.2.2.5	Requirements for PUSCH repetition Type A
[bookmark: _Toc53178911][bookmark: _Toc53178460][bookmark: _Toc45893746][bookmark: _Toc44712434][bookmark: _Toc37267827][bookmark: _Toc37260439][bookmark: _Toc36817516][bookmark: _Toc29811964][bookmark: _Toc21127755]11.2.2.5.1	General
The performance requirement of PUSCH is determined by a maximum block error rate (BLER) for a given SNR. The BLER is defined as the probability of incorrectly decoding the PUSCH information when the PUSCH information is sent. The performance requirements assume HARQ retransmissions.
Table 11.2.2.5.1-1: Test parameters for testing PUSCH repetition Type A
	[bookmark: _Toc53178912][bookmark: _Toc53178461][bookmark: _Toc45893747][bookmark: _Toc44712435][bookmark: _Toc37267828][bookmark: _Toc37260440][bookmark: _Toc36817517][bookmark: _Toc29811965][bookmark: _Toc21127756]Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0,3

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	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
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	
	PUSCH aggregation factor (Note 2)
	n8

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Disabled

	configuration
	Time density (LPT-RS)
	Disabled

	NOTE 1:	The effective RV sequence is {0,2,3,1} with slot aggregation
NOTE 2:   The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary



11.2.2.5.2	Minimum requirements
The BLER shall be equal to or smaller than the required target BLER for the FRCs stated in tables 11.2.2.5.2-1 to 11.2.2.5.2-4 at the given SNR for 1Tx. FRCs are defined in annex A. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex G for low correlation.
Table 11.2.2.5.2-1: Minimum requirements for PUSCH, TypeB, 50 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Target BLER
	FRC
(Annex A)
	Additional 
DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300
	1% (Note1)
	G-FR2-A3A-5
	Pos11
	[-12.0]

	NOTE 1:	BLER is defined as residual BLER, i.e. ratio of incorrectly received transport blocks/sent transport blocks, independently of the number of HARQ transmisson



Table 11.2.2.5.2-2: Minimum requirements for PUSCH, TypeB, 100 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Target BLER
	FRC
(Annex A)
	Additional 
DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 
	1% (Note1)
	G-FR2-A3A-6
	Pos1
	[-12.2]

	NOTE 1:	BLER is defined as residual BLER, i.e. ratio of incorrectly received transport blocks/sent transport blocks, independently of the number of HARQ transmisson




Table 11.2.2.5.2-3: Minimum requirements for PUSCH, TypeB, 50 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Target BLER
	FRC
(Annex A)
	Additional 
DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300
	1% (Note1)
	G-FR2-A3A-7
	Pos11
	[-11.0]

	NOTE 1:	BLER is defined as residual BLER, i.e. ratio of incorrectly received transport blocks/sent transport blocks, independently of the number of HARQ transmisson



Table 11.2.2.5.2-4: Minimum requirements for PUSCH, TypeB, 100 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Target BLER
	FRC
(Annex A)
	Additional 
DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300
	1% (Note1)
	G-FR2-A3A-8
	Pos1
	[-11.8]

	NOTE 1:	BLER is defined as residual BLER, i.e. ratio of incorrectly received transport blocks/sent transport blocks, independently of the number of HARQ transmisson



11.2.2.6	Requirements for PUSCH mapping Type B with non-slot transmission
11.2.2.6.1	General
The performance requirement of PUSCH is determined by a minimum required throughtput 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 do not assume HARQ retransmissions.
Table 11.2.2.6.1-1: Test parameters for testing PUSCH mapping Type B with non-slot transmission
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	Pos0

	
	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
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	4

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Disabled

	configuration
	Time density (LPT-RS)
	Disabled

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



11.2.2.6.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 11.2.2.6.2-1 to 11.2.2.6.2-4 at the given SNR for 1Tx. FRCs are defined in an annex A. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex G for low correlation.
Table 11.2.2.6.2-1: 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)
	Additional 
DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 
	70%
	G-FR2-A3A-1
	Pos0
	-4.4



Table 11.2.2.6.2-2: Minimum requirements for PUSCH, Type B, 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
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300
	70%
	G-FR2-A3A-2
	Pos0
	-5.0



Table 11.2.2.6.2-3: 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)
	Additional 
DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300
	70%
	G-FR2-A3A-3
	Pos0
	-4.1



Table 11.2.2.6.2-4: Minimum requirements for PUSCH, Type B, 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
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300
	70%
	G-FR2-A3A-4
	Pos0
	-5.1


<End of Change 1>


<Start of Change 2>
[bookmark: _Toc53178504][bookmark: _Toc53178955]A.3	Fixed Reference Channels for performance requirements (QPSK, R=193/1024)
[bookmark: _Toc21100221][bookmark: _Toc29810019][bookmark: _Toc36645412][bookmark: _Toc37272466]A.3A	Fixed Reference Channels for performance requirements (QPSK, R=99/1024)
The parameters for the reference measurement channel are specified in table A.3A-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.3A-1 for FR1 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.3A-2 to A.3A-3 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.3A-2 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.3A-3 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
Table A.3A-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=99/1024)
	Reference channel
	G-FR1-A3A-1
	G-FR1-A3A-2
	G-FR1-A3A-3
	G-FR1-A3A-4

	Subcarrier spacing (kHz)
	15
	15
	30
	30

	Allocated resource blocks
	25
	52
	24
	106

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	99/1024
	99/1024
	99/1024
	99/1024

	Payload size (bits)
	704
	1480
	672
	2976

	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)
	720
	1496
	688
	2992

	Total number of bits per slot
	7200
	14976
	6912
	30528

	Total resource elements per slot
	3600
	7488
	3456
	15264

	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].



Table A.3A-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=99/1024)
	Reference channel
	G-FR2-A3A-1
	G-FR2-A3A-2
	G-FR2-
A3A-3
	G-FR2-A3A-4

	Subcarrier spacing [kHz]
	60
	60
	120
	120

	Allocated resource blocks
	66
	132
	32
	66

	 Data bearing CP-OFDM Symbols per slot (Note 1)
	3
	3
	3
	3

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	99/1024
	99/1024
	99/1024
	99/1024

	Payload size (bits)
	456
	928
	224
	456

	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)
	472
	944
	240
	472

	Total number of bits per slot
	4752
	9504
	23042304
	4752

	Total symbols per slot
	2376
	4752
	1152152
	2376

	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 as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [19].




Table A.3A-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=99/1024)
	Reference channel
	G-FR2-A3A-5
	G-FR2-A3A-6
	G-FR2-
A3A-7
	G-FR2-A3A-8

	Subcarrier spacing [kHz]
	60
	60
	120
	120

	Allocated resource blocks
	66
	132
	32
	66

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	99/1024
	99/1024
	99/1024
	99/1024

	Payload size (bits)
	1224
	2472
	608
	1224

	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)
	1240
	2488
	624
	1240

	Total number of bits per slot
	12672
	25344
	6144
	12672

	Total symbols per slot
	6336
	12672
	3072
	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, l0= 0 and l = 8 as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [19].



<End of Change 2>


