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[bookmark: _Toc5283853]A.3	Fixed Reference Channels for performance requirements (QPSK, R=193/1024)
The parameters for the reference measurement channels are specified in table A.3-21, table A.3-4 to and table A.3-6 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.3-1 for FR1 PUSCH with transform precoding disabled, UL-DMRS-add-pos = 0 and 1 transmission layer.
-	FRC parameters are specified in table A.3-2 for FR1 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 1 transmission layer.
-	FRC parameters are specified in table A.3-3 for FR1 PUSCH with transform precoding disabled, UL-DMRS-add-pos = 0 and 2 transmission layers.
-	FRC parameters are specified in table A.3-4 for FR1 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 2 transmission layers.
-	FRC parameters are specified in table A.3-5 for FR1 PUSCH with transform precoding enabled, UL-DMRS-add-pos = 0 and 1 transmission layer.
-	FRC parameters are specified in table A.3-6 for FR1 PUSCH with transform precoding enabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.3-7 to table A.3-9 12 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.3-7 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 1 transmission layer.
-	FRC parameters are specified in table A.3-8 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 2 transmission layer.
-	FRC parameters are specified in table A.3-9 for FR2 PUSCH with transform precoding enabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 1 transmission layer.
-	FRC parameters are specified in table A.3-10 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition = 1 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-11 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition = 1 and 2 transmission layer. 
-	FRC parameters are specified in table A.3-12 for FR2 PUSCH with transform precoding enabled, dmrs-AdditionalPosition = 1 and 1 transmission layer. 

Table A.3-1: VoidFRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, UL-DMRS-add-pos = 0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-1
	G-FR1-A3-2
	G-FR1-A3-3
	G-FR1-A3-4
	G-FR1-A3-5
	G-FR1-A3-6
	G-FR1-A3-7

	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)
	13
	13
	13
	13
	13
	13
	13

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	1480
	3104
	6280
	1416
	2976
	6280
	16136

	Transport block CRC (bits)
	16
	16
	24
	16
	16
	24
	24

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

	Number of code blocks - C
	1
	1
	2
	1
	1
	2
	5

	Code block size including CRC (bits) (Note 2)
	1496
	3120
	3176
	1432
	2992
	3176
	3256

	Total number of bits per slot
	7800
	16224
	33072
	7488
	15912
	33072
	85176

	Total symbols per slot
	3900
	8112
	16536
	3744
	7956
	16536
	42588

	NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1 and the number of DM-RS CDM groups without data is 2, UL-DMRS-add-pos = 0 with l0= 2 as per table 6.4.1.1.3-3 of TS 38.211 [5].

NOTE 2:	Code block size including CRC (bits) equals to  in sub-clause 5.2.2 of TS 38.212 [19].



Table A.3-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-8
	G-FR1-A3-9
	G-FR1-A3-10
	G-FR1-A3-11
	G-FR1-A3-12
	G-FR1-A3-13
	G-FR1-A3-14

	Subcarrier spacing [kHz](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
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	1352
	2856
	5768
	1320
	2792
	5768
	14856

	Transport block CRC (bits)
	16
	16
	24
	16
	16
	24
	24

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

	Number of code blocks - C
	1
	1
	2
	1
	1
	2
	4

	Code block size including CRC (bits) (Note 2)
	1368
	2872
	2920
	1336
	2808
	2920
	3744

	Total number of bits per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 1,  with 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 [20].

NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [19].



Table A.3-3: VoidFRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, UL-DMRS-add-pos = 0 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-15
	G-FR1-A3-16
	G-FR1-A3-17
	G-FR1-A3-18
	G-FR1-A3-19
	G-FR1-A3-20
	G-FR1-A3-21

	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)
	13
	13
	13
	13
	13
	13
	13

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2976
	6152
	12552
	2856
	6024
	12552
	32304

	Transport block CRC (bits)
	16
	24
	24
	16
	24
	24
	24

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

	Number of code blocks - C
	1
	2
	4
	1
	2
	4
	9

	Code block size including CRC (bits) (Note 2)
	2992
	3112
	3168
	2872
	3048
	3168
	3616

	Total number of bits per slot
	15600
	32448
	66144
	14976
	31824
	66144
	170352

	Total symbols per slot
	7800
	16224
	33072
	7488
	15912
	33072
	85176

	NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1 and the number of DM-RS CDM groups without data is 2, UL-DMRS-add-pos = 0 with l0= 2 as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2:	Code block size including CRC (bits) equals to  in subclause 5.2.2 of TS 38.212 [19].



Table A.3-4: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-22
	G-FR1-A3-23
	G-FR1-A3-24
	G-FR1-A3-25
	G-FR1-A3-26
	G-FR1-A3-27
	G-FR1-A3-28

	Subcarrier spacing [kHz](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
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2728
	5640
	11528
	2600
	5512
	11528
	29736

	Transport block CRC (bits)
	16
	24
	24
	16
	24
	24
	24

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

	Number of code blocks - C
	1
	2
	4
	1
	2
	4
	8

	Code block size including CRC (bits) (Note 2)
	2744
	2856
	2912
	2616
	2792
	2912
	3744

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 1, with 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 [20].

NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [19].



Table A.3-5: VoidFRC parameters for FR1 PUSCH performance requirements, transform precoding enabled, UL-DMRS-add-pos = 0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-29
	G-FR1-A3-30

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	DFT-s-OFDM Symbols per slot (Note 1)
	13
	13

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1480
	1416

	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)
	1496
	1432

	Total number of bits per slot
	7800
	7488

	Total symbols per slot
	3900
	3744

	NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1 and the number of DM-RS CDM groups without data is 2, UL-DMRS-add-pos = 0 with l0= 2 as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2:	Code block size including CRC (bits) equals to  in subclause 5.2.2 of TS 38.212 [19].



Table A.3-6: FRC parameters for FR1 PUSCH performance requirements, transform precoding enabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-31
	G-FR1-A3-32

	Subcarrier spacing [kHz](kHz)
	15
	30

	Allocated resource blocks
	25
	24

	DFT-s-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1352
	1320

	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)
	1368
	1336

	Total number of bits per slot
	7200
	6912

	Total symbols per slot
	3600
	3456

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 1, with 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 [20].

NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [19].



Table A.3-7: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-1
	G-FR2-A3-2
	G-FR2-A3-3
	G-FR2-A3-4
	G-FR2-A3-5

	Subcarrier spacing [kHz](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
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2664
	5384
	1320
	2664
	5384

	Transport block CRC (bits)
	16
	24
	16
	16
	24

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

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	2680
	2728
	1336
	2680
	2728

	Total number of bits per slot
	14256
	28512
	6912
	14256
	28512

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 with 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.3-8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-6
	G-FR2-A3-7
	G-FR2-A3-8
	G-FR2-A3-9
	G-FR2-A3-10

	Subcarrier spacing [kHz](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
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	5384
	10752
	2600
	5384
	10752

	Transport block CRC (bits)
	24
	24
	16
	24
	24

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

	Number of code blocks - C
	2
	3
	1
	2
	3

	Code block size including CRC (bits) (Note 2)
	2728
	3616
	2616
	2728
	3616

	Total number of bits per slot
	28512
	57024
	13824
	28512
	57024

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 with 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.3-9: FRC parameters for FR2 PUSCH performance requirements, transform precoding enabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-11
	G-FR2-A3-12

	Subcarrier spacing [kHz](kHz)
	60
	120

	Allocated resource blocks
	30
	30

	DFT-s-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1224
	1224

	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)
	1240
	1240

	Total number of bits per slot
	6480
	6480

	Total symbols per slot
	3240
	3240

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 with 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.3-10: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition = 1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-13
	G-FR2-A3-14
	G-FR2-A3-15
	G-FR2-A3-16
	G-FR2-A3-17

	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
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2408
	4744
	1160
	2408
	4744

	Transport block CRC (bits)
	16
	24
	16
	16
	24

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

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	2424
	2408
	1176
	2424
	2408

	Total number of bits per slot
	12672
	25344
	6144
	12672
	25344

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	dmrs-Type = 1 with maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition = 1 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 subclause 5.2.2 of TS 38.212 [15].



Table A.3-11: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition = 1 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-18
	G-FR2-A3-19
	G-FR2-A3-20
	G-FR2-A3-21
	G-FR2-A3-22

	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
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	4744
	9480
	2408
	4744
	9480

	Transport block CRC (bits)
	24
	24
	16
	24
	24

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

	Number of code blocks - C
	2
	3
	1
	2
	3

	Code block size including CRC (bits) (Note 2)
	2408
	3192
	2424
	2408
	3192

	Total number of bits per slot
	25344
	50688
	12288
	25344
	50688

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	dmrs-Type = 1 with maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition = 1 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 subclause 5.2.2 of TS 38.212 [15].



Table A.3-12: FRC parameters for FR2 PUSCH performance requirements, transform precoding enabled, dmrs-AdditionalPosition = 1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-23
	G-FR2-A3-24

	Subcarrier spacing (kHz)
	60
	120

	Allocated resource blocks
	30
	30

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

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1128
	1128

	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)
	1144　
	1144　

	Total number of bits per slot
	5760
	5760

	Total symbols per slot
	2880
	2880

	NOTE 1:	dmrs-Type = 1 with maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition = 1 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 subclause 5.2.2 of TS 38.212 [15].



[bookmark: _Toc5283854]A.4	Fixed Reference Channels for performance requirements (16QAM, R=658/1024)
The parameters for the reference measurement channels are specified in table A.4-21 to and table A.4-4 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.4-1 for FR1 PUSCH with transform precoding disabled, UL-DMRS-add-pos = 0 and 1 transmission layer.
-	FRC parameters are specified in table A.4-2 for FR1 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 1 transmission layer.
-	FRC parameters are specified in table A.4-3 for FR1 PUSCH with transform precoding disabled, UL-DMRS-add-pos = 0 and 2 transmission layers.
-	FRC parameters are specified in table A.4-4 for FR1 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 2 transmission layers.
The parameters for the reference measurement channels are specified in table A.4-5 to table A.4-6 8 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.4-5 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 1 transmission layer.
-	FRC parameters are specified in table A.4-6 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 2 transmission layers.
-	FRC parameters are specified in table A.4-7 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition = 1 and 1 transmission layer.
-	FRC parameters are specified in table A.4-8 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition = 1 and 2 transmission layers.
Table A.4-1: VoidFRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, UL-DMRS-add-pos = 0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-1
	G-FR1-A4-2
	G-FR1-A4-3
	G-FR1-A4-4
	G-FR1-A4-5
	G-FR1-A4-6
	G-FR1-A4-7

	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)
	13
	13
	13
	13
	13
	13
	13

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Payload size (bits)
	9992
	21000
	42016
	9480
	20496
	42016
	108552

	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
	5
	2
	3
	5
	13

	Code block size including CRC (bits) (Note 2)
	5032
	7032
	8432
	4776
	6864
	8432
	8376

	Total number of bits per slot
	15600
	32448
	66144
	14976
	31824
	66144
	170352

	Total symbols per slot
	3900
	8112
	16536
	3744
	7956
	16536
	42588

	NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1 and the number of DM-RS CDM groups without data is 2, UL-DMRS-add-pos = 0 with l0= 2 as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2:	Code block size including CRC (bits) equals to  in subclause 5.2.2 of TS 38.212 [19].



Table A.4-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-8
	G-FR1-A4-9
	G-FR1-A4-10
	G-FR1-A4-11
	G-FR1-A4-12
	G-FR1-A4-13
	G-FR1-A4-14

	Subcarrier spacing [kHz](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
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Payload size (bits)
	9224
	19464
	38936
	8968
	18960
	38936
	100392

	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
	5
	2
	3
	5
	12

	Code block size including CRC (bits) (Note 2)
	4648
	6052
	7816
	4520
	6352
	7816
	8392

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 1, with 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 [20].

NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [19].



Table A.4-3: VoidFRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, UL-DMRS-add-pos = 0 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-15
	G-FR1-A4-16
	G-FR1-A4-17
	G-FR1-A4-18
	G-FR1-A4-19
	G-FR1-A4-20
	G-FR1-A4-21

	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)
	13
	13
	13
	13
	13
	13
	13

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Payload size (bits)
	19968
	42016
	83976
	19464
	40976
	83976
	217128

	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
	3
	5
	10
	3
	5
	10
	26

	Code block size including CRC (bits) (Note 2)
	6688
	8432
	8424
	6520
	8224
	8424
	8376

	Total number of bits per slot
	31200
	64896
	132288
	29952
	63648
	132288
	340704

	Total symbols per slot
	7800
	16224
	33072
	7488
	15912
	33072
	85176

	NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1 and the number of DM-RS CDM groups without data is 2, UL-DMRS-add-pos = 0 with l0= 2 as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2:	Code block size including CRC (bits) equals to  in subclause 5.2.2 of TS 38.212 [19].



Table A.4-4: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-22
	G-FR1-A4-23
	G-FR1-A4-24
	G-FR1-A4-25
	G-FR1-A4-26
	G-FR1-A4-27
	G-FR1-A4-28

	Subcarrier spacing [kHz](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
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Payload size (bits)
	18432
	38936
	77896
	17928
	37896
	77896
	200808

	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
	3
	5
	10
	3
	5
	10
	24

	Code block size including CRC (bits) (Note 2)
	6176
	7816
	7816
	6008
	7608
	7816
	8392

	Total number of bits per slot
	28800
	59904
	122112
	27648
	58752
	122112
	314496

	Total symbols per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 1, with 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 [20].

NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [19].




Table A.4-5: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-A4-1
	G-FR2-A4-2
	G-FR2-A4-3
	G-FR2-A4-4
	G-FR2-A4-5

	Subcarrier spacing [kHz](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)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	18432
	36896
	8968
	18432
	36896

	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)
	6176
	7408
	4520
	6176
	7408

	Total number of bits per slot
	28512
	57024
	13824
	28512
	57024

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 with 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.4-6: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 2 transmission layers (16QAM, R=658/1024)
	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](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)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	36896
	73776
	17928
	36896
	73776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	5
	9
	3
	5
	9

	Code block size including CRC (bits) (Note 2)
	7408
	8224
	6008
	7408
	8224

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 with 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.4-7: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition = 1 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:	dmrs-Type = 1 with maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition = 1 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 subclause 5.2.2 of TS 38.212 [15].



Table A.4-8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition = 1 and 2 transmission layers (16QAM, R=658/1024)
	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)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	32776
	65576
	15880
	32776
	65576

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	4
	8
	2
	4
	8

	Code block size including CRC (bits) (Note 2)
	8224
	8224
	7976
	8224
	8224

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	dmrs-Type = 1 with maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition = 1 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 subclause 5.2.2 of TS 38.212 [15].



[bookmark: _Toc5283855]A.5	Fixed Reference Channels for performance requirements (64QAM, R=567/1024)
The parameters for the reference measurement channels are specified in table A.5-1 to table A.5-2 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-1 for FR1 PUSCH with transform precoding disabled, UL-DMRS-add-pos = 0 and 1 transmission layer.
-	FRC parameters are specified in table A.5-2 for FR1 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 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 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-3 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 and 1 transmission layer. 
-	FRC parameters are specified in table A.5-4 for FR2 PUSCH with transform precoding disabled, dmrs-AdditionalPosition = 1 and 1 transmission layer.

Table A.5-1: VoidFRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, UL-DMRS-add-pos = 0 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR1-A5-1
	G-FR1-A5-2
	G-FR1-A5-3
	G-FR1-A5-4
	G-FR1-A5-5
	G-FR1-A5-6
	G-FR1-A5-7

	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)
	13
	13
	13
	13
	13
	13
	13

	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)
	13064
	27144
	55304
	12296
	26632
	55304
	143400

	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
	4
	7
	2
	4
	7
	18

	Code block size including CRC (bits) (Note 2)
	6568
	6816
	7928
	6184
	6688
	7928
	7992

	Total number of bits per slot
	23400
	48672
	99216
	22464
	47736
	99216
	255528

	Total symbols per slot
	3900
	8112
	16536
	3744
	7956
	16536
	42588

	NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1 and the number of DM-RS CDM groups without data is 2, UL-DMRS-add-pos = 0 with l0= 2 as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2:	Code block size including CRC (bits) equals to  in subclause 5.2.2 of TS 38.212 [19].



Table A.5-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 1 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](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:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 1, with 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 [20].

NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [19].



Table A.5-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 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](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
	42768
	85536
	20736
	42768
	85536

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	UL-DMRS-config-typedmrs-Type = 1 with UL-DMRS-max-len maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition UL-DMRS-add-pos = 0 with 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.5-4: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, dmrs-AdditionalPosition = 1 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
	38016
	76032
	18432
	38016
	76032

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	dmrs-Type = 1 with maxLength= 1 and the number of DM-RS CDM groups without data is 2, dmrs-AdditionalPosition = 1 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 subclause 5.2.2 of TS 38.212 [15].
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