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{Start of changes}
Annex A (normative): 
Measurement channels

A.1
General

The throughput values defined in the measurement channels specified in Annex A, are calculated and are valid per datastream (codeword). For multi-stream (more than one codeword) transmissions, the throughput referenced in the minimum requirements is the sum of throughputs of all datastreams (codewords).

The UE category entry in the definition of the reference measurement channel in Annex A is only informative and reveals the UE categories, which can support the corresponding measurement channel. Whether the measurement channel is used for testing a certain UE category or not is specified in the individual minimum requirements.

A.2
UL reference measurement channels

A.2.1
General

The measurement channels in the following subclauses are defined to derive the requirements in clause 6 (Transmitter Characteristics) and clause 7 (Receiver Characteristics). The measurement channels represent example configurations of physical channels for different data rates.

A.2.2
Reference measurement channels for FDD
A.2.2.1
DFT-s-OFDM Pi/2-BPSK

Table A.2.2.1-1: Reference Channels for DFT-s-OFDM Pi/2-BPSK for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	5-50
	15
	1
	11
	pi/2 BPSK
	0
	1/4
	32
	16
	2
	1
	132
	132

	
	5
	15
	12
	11
	pi/2 BPSK
	0
	1/4
	384
	16
	2
	1
	1584
	1584

	
	5
	15
	25
	11
	pi/2 BPSK
	0
	1/4
	808
	16
	2
	1
	3300
	3300

	
	10
	15
	25
	11
	pi/2 BPSK
	0
	1/4
	808
	16
	2
	1
	3300
	3300

	
	10
	15
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	
	15
	15
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	
	15
	15
	75
	11
	pi/2 BPSK
	0
	1/4
	2408
	16
	2
	1
	9900
	9900

	
	20
	15
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	
	20
	15
	100
	11
	pi/2 BPSK
	0
	1/4
	3104
	16
	2
	1
	13200
	13200

	
	25
	15
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	
	25
	15
	128
	11
	pi/2 BPSK
	0
	1/4
	3976
	24
	2
	2
	16896
	16896

	
	30
	15
	80
	11
	pi/2 BPSK
	0
	1/4
	2472
	16
	2
	1
	10560
	10560

	
	30
	15
	160
	11
	pi/2 BPSK
	0
	1/4
	4872
	24
	2
	2
	21120
	21120

	
	40
	15
	108
	11
	pi/2 BPSK
	0
	1/4
	3368
	16
	2
	1
	14256
	14256

	
	40
	15
	216
	11
	pi/2 BPSK
	0
	1/4
	6664
	24
	2
	2
	28512
	28512

	
	50
	15
	135
	11
	pi/2 BPSK
	0
	1/4
	4104
	24
	2
	2
	17820
	17820

	
	50
	15
	270
	11
	pi/2 BPSK
	0
	1/4
	8448
	24
	2
	3
	35640
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.1-2: Reference Channels for DFT-s-OFDM Pi/2-BPSK for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	5-50
	30
	1
	11
	pi/2 BPSK
	0
	1/4
	32
	16
	2
	1
	132
	132

	
	5
	30
	5
	11
	pi/2 BPSK
	0
	1/4
	160
	16
	2
	1
	660
	660

	
	5
	30
	10
	11
	pi/2 BPSK
	0
	1/4
	320
	16
	2
	1
	1320
	1320

	
	10
	30
	12
	11
	pi/2 BPSK
	0
	1/4
	384
	16
	2
	1
	1584
	1584

	
	10
	30
	24
	11
	pi/2 BPSK
	0
	1/4
	768
	16
	2
	1
	3168
	3168

	
	15
	30
	18
	11
	pi/2 BPSK
	0
	1/4
	576
	16
	2
	1
	2376
	2376

	
	15
	30
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	
	20
	30
	25
	11
	pi/2 BPSK
	0
	1/4
	808
	16
	2
	1
	3300
	3300

	
	20
	30
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	
	25
	30
	32
	11
	pi/2 BPSK
	0
	1/4
	1032
	16
	2
	1
	4224
	4224

	
	25
	30
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	
	30
	30
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	
	30
	30
	75
	11
	pi/2 BPSK
	0
	1/4
	2408
	16
	2
	1
	9900
	9900

	
	40
	30
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	
	40
	30
	100
	11
	pi/2 BPSK
	0
	1/4
	3104
	16
	2
	1
	13200
	13200

	
	50
	30
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	
	50
	30
	128
	11
	pi/2 BPSK
	0
	1/4
	3976
	24
	2
	2
	16896
	16896

	
	60
	30
	81
	11
	pi/2 BPSK
	0
	1/4
	2536
	16
	2
	1
	10692
	10692

	
	60
	30
	162
	11
	pi/2 BPSK
	0
	1/4
	5000
	24
	2
	2
	21384
	21384

	
	80
	30
	108
	11
	pi/2 BPSK
	0
	1/4
	3368
	16
	2
	1
	14256
	14256

	
	80
	30
	216
	11
	pi/2 BPSK
	0
	1/4
	6664
	24
	2
	2
	28512
	28512

	
	90
	30
	120
	11
	pi/2 BPSK
	0
	1/4
	3752
	16
	2
	1
	15840
	15840

	
	90
	30
	243
	11
	pi/2 BPSK
	0
	1/4
	7560
	24
	2
	2
	32076
	32076

	
	100
	30
	135
	11
	pi/2 BPSK
	0
	1/4
	4104
	24
	2
	2
	17820
	17820

	
	100
	30
	270
	11
	pi/2 BPSK
	0
	1/4
	8448
	24
	2
	3
	35640
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.1-3: Reference Channels for DFT-s-OFDM Pi/2-BPSK for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	10-100
	60
	1
	11
	pi/2 BPSK
	0
	1/4
	32
	16
	2
	1
	132
	132

	
	10
	60
	5
	11
	pi/2 BPSK
	0
	1/4
	160
	16
	2
	1
	660
	660

	
	10
	60
	10
	11
	pi/2 BPSK
	0
	1/4
	320
	16
	2
	1
	1320
	1320

	
	15
	60
	9
	11
	pi/2 BPSK
	0
	1/4
	288
	16
	2
	1
	1188
	1188

	
	15
	60
	18
	11
	pi/2 BPSK
	0
	1/4
	576
	16
	2
	1
	2376
	2376

	
	20
	60
	12
	11
	pi/2 BPSK
	0
	1/4
	384
	16
	2
	1
	1584
	1584

	
	20
	60
	24
	11
	pi/2 BPSK
	0
	1/4
	768
	16
	2
	1
	3168
	3168

	
	25
	60
	15
	11
	pi/2 BPSK
	0
	1/4
	480
	16
	2
	1
	1980
	1980

	
	25
	60
	30
	11
	pi/2 BPSK
	0
	1/4
	984
	16
	2
	1
	3960
	3960

	
	30
	60
	18
	11
	pi/2 BPSK
	0
	1/4
	576
	16
	2
	1
	2376
	2376

	
	30
	60
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	
	40
	60
	25
	11
	pi/2 BPSK
	0
	1/4
	808
	16
	2
	1
	3300
	3300

	
	40
	60
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	
	50
	60
	32
	11
	pi/2 BPSK
	0
	1/4
	1032
	16
	2
	1
	4224
	4224

	
	50
	60
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	
	60
	60
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	
	60
	60
	75
	11
	pi/2 BPSK
	0
	1/4
	2408
	16
	2
	1
	9900
	9900

	
	80
	60
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	
	80
	60
	100
	11
	pi/2 BPSK
	0
	1/4
	3104
	16
	2
	1
	13200
	13200

	
	90
	60
	60
	11
	pi/2 BPSK
	0
	1/4
	1864
	16
	2
	1
	7920
	7920

	
	90
	60
	120
	11
	pi/2 BPSK
	0
	1/4
	3752
	16
	2
	1
	15840
	15840

	
	100
	60
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	
	100
	60
	135
	11
	pi/2 BPSK
	0
	1/4
	4104
	24
	2
	2
	17820
	17820

	Note 1:
 PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
 If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.2
DFT-s-OFDM QPSK

Table A.2.2.2-1: Reference Channels for DFT-s-OFDM QPSK for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	5-50
	15
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	
	5
	15
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	
	5
	15
	20
	11
	QPSK
	2
	1/6
	1032
	16
	2
	1
	5280
	2640

	
	5
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	
	10
	15
	20
	11
	QPSK
	2
	1/6
	1032
	16
	2
	1
	5280
	2640

	
	10
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	
	10
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	15
	15
	20
	11
	QPSK
	2
	1/6
	1032
	16
	2
	1
	5280
	2640

	
	15
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	
	15
	15
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	
	15
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	15
	15
	75
	11
	QPSK
	2
	1/6
	3752
	16
	2
	1
	19800
	9900

	
	20
	15
	20
	11
	QPSK
	2
	1/6
	1032
	16
	2
	1
	5280
	2640

	
	20
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	
	20
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	20
	15
	100
	11
	QPSK
	2
	1/6
	5000
	24
	2
	2
	26400
	13200

	
	25
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	25
	15
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	25
	15
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	30
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	30
	15
	80
	11
	QPSK
	2
	1/6
	3976
	24
	2
	2
	21120
	10560

	
	30
	15
	160
	11
	QPSK
	2
	1/6
	7944
	24
	2
	3
	42240
	21120

	
	40
	15
	108
	11
	QPSK
	2
	1/6
	5384
	24
	2
	2
	28512
	14256

	
	40
	15
	216
	11
	QPSK
	2
	1/6
	10752
	24
	2
	3
	57024
	28512

	
	50
	15
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	
	50
	15
	270
	11
	QPSK
	2
	1/6
	13320
	24
	2
	4
	71280
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
 MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.2-2: Reference Channels for DFT-s-OFDM QPSK for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	5-50
	30
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	
	5
	30
	5
	11
	QPSK
	2
	1/6
	256
	16
	2
	1
	1320
	660

	
	5
	30
	10
	11
	QPSK
	2
	1/6
	504
	16
	2
	1
	2640
	1320

	
	10
	30
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	
	10
	30
	24
	11
	QPSK
	2
	1/6
	1192
	16
	2
	1
	6336
	3168

	
	15
	30
	18
	11
	QPSK
	2
	1/6
	928
	16
	2
	1
	4752
	2376

	
	15
	30
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	
	20
	30
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	
	20
	30
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	25
	30
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	25
	30
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	30
	30
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	
	30
	30
	75
	11
	QPSK
	2
	1/6
	3752
	16
	2
	1
	19800
	9900

	
	40
	30
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	40
	30
	100
	11
	QPSK
	2
	1/6
	5000
	24
	2
	2
	26400
	13200

	
	50
	30
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	50
	30
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	60
	30
	81
	11
	QPSK
	2
	1/6
	4040
	24
	2
	2
	21384
	10692

	
	60
	30
	162
	11
	QPSK
	2
	1/6
	8064
	24
	2
	3
	42768
	21384

	
	80
	30
	108
	11
	QPSK
	2
	1/6
	5384
	24
	2
	2
	28512
	14256

	
	80
	30
	216
	11
	QPSK
	2
	1/6
	10752
	24
	2
	3
	57024
	28512

	
	90
	30
	120
	11
	QPSK
	2
	1/6
	5896
	24
	2
	2
	31680
	15840

	
	90
	30
	243
	11
	QPSK
	2
	1/6
	12040
	24
	2
	4
	64152
	32076

	
	100
	30
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	
	100
	30
	270
	11
	QPSK
	2
	1/6
	13320
	24
	2
	4
	71280
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.2-3: Reference Channels for DFT-s-OFDM QPSK for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	10-100
	60
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	
	10
	60
	5
	11
	QPSK
	2
	1/6
	256
	16
	2
	1
	1320
	660

	
	10
	60
	10
	11
	QPSK
	2
	1/6
	504
	16
	2
	1
	2640
	1320

	
	15
	60
	9
	11
	QPSK
	2
	1/6
	456
	16
	2
	1
	2376
	1188

	
	15
	60
	18
	11
	QPSK
	2
	1/6
	928
	16
	2
	1
	4752
	2376

	
	20
	60
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	
	20
	60
	24
	11
	QPSK
	2
	1/6
	1192
	16
	2
	1
	6336
	3168

	
	25
	60
	15
	11
	QPSK
	2
	1/6
	768
	16
	2
	1
	3960
	1980

	
	25
	60
	30
	11
	QPSK
	2
	1/6
	1544
	16
	2
	1
	7920
	3960

	
	30
	60
	18
	11
	QPSK
	2
	1/6
	928
	16
	2
	1
	4752
	2376

	
	30
	60
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	
	40
	60
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	
	40
	60
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	50
	60
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	50
	60
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	60
	60
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	
	60
	60
	75
	11
	QPSK
	2
	1/6
	3752
	16
	2
	1
	19800
	9900

	
	80
	60
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	
	80
	60
	100
	11
	QPSK
	2
	1/6
	5000
	24
	2
	2
	26400
	13200

	
	90
	60
	60
	11
	QPSK
	2
	1/6
	3104
	16
	2
	1
	15840
	7920

	
	90
	60
	120
	11
	QPSK
	2
	1/6
	5896
	24
	2
	2
	31680
	15840

	
	100
	60
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	100
	60
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.3
DFT-s-OFDM 16QAM

Table A.2.2.3-1: Reference Channels for DFT-s-OFDM 16QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	5-50
	15
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	
	5
	15
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	
	5
	15
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	
	10
	15
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	
	10
	15
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	
	15
	15
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	
	15
	15
	75
	11
	16QAM
	10
	1/3
	13064
	24
	1
	2
	39600
	9900

	
	20
	15
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	
	20
	15
	100
	11
	16QAM
	10
	1/3
	17424
	24
	1
	3
	52800
	13200

	
	25
	15
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	
	25
	15
	128
	11
	16QAM
	10
	1/3
	22536
	24
	1
	3
	67584
	16896

	
	30
	15
	80
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42240
	10560

	
	30
	15
	160
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	84480
	21120

	
	40
	15
	108
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57024
	14256

	
	40
	15
	216
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114048
	28512

	
	50
	15
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	
	50
	15
	270
	11
	16QAM
	10
	1/3
	47112
	24
	1
	6
	142560
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.3-2: Reference Channels for DFT-s-OFDM 16QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	30
	5
	11
	16QAM
	10
	1/3
	888
	16
	2
	1
	2640
	660

	 
	5
	30
	10
	11
	16QAM
	10
	1/3
	1800
	16
	2
	1
	5280
	1320

	 
	10
	30
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	10
	30
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	15
	30
	18
	11
	16QAM
	10
	1/3
	3240
	16
	2
	1
	9504
	2376

	 
	15
	30
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	20
	30
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	20
	30
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	25
	30
	32
	11
	16QAM
	10
	1/3
	5632
	24
	1
	1
	16896
	4224

	 
	25
	30
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	30
	30
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	30
	30
	75
	11
	16QAM
	10
	1/3
	13064
	24
	1
	2
	39600
	9900

	 
	40
	30
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	40
	30
	100
	11
	16QAM
	10
	1/3
	17424
	24
	1
	3
	52800
	13200

	 
	50
	30
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	50
	30
	128
	11
	16QAM
	10
	1/3
	22536
	24
	1
	3
	67584
	16896

	 
	60
	30
	81
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42768
	10692

	 
	60
	30
	162
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	85536
	21384

	 
	80
	30
	108
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57024
	14256

	 
	80
	30
	216
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114048
	28512

	 
	90
	30
	120
	11
	16QAM
	10
	1/3
	21000
	24
	1
	3
	63360
	15840

	 
	90
	30
	243
	11
	16QAM
	10
	1/3
	43032
	24
	1
	6
	128304
	32076

	 
	100
	30
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	 
	100
	30
	270
	11
	16QAM
	10
	1/3
	47112
	24
	1
	6
	142560
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.3-3: Reference Channels for DFT-s-OFDM 16QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	10
	60
	5
	11
	16QAM
	10
	1/3
	888
	16
	2
	1
	2640
	660

	 
	10
	60
	10
	11
	16QAM
	10
	1/3
	1800
	16
	2
	1
	5280
	1320

	 
	15
	60
	9
	11
	16QAM
	10
	1/3
	1608
	16
	2
	1
	4752
	1188

	 
	15
	60
	18
	11
	16QAM
	10
	1/3
	3240
	16
	2
	1
	9504
	2376

	 
	20
	60
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	20
	60
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	25
	60
	15
	11
	16QAM
	10
	1/3
	2664
	16
	2
	1
	7920
	1980

	 
	25
	60
	30
	11
	16QAM
	10
	1/3
	5248
	24
	1
	1
	15840
	3960

	 
	30
	60
	18
	11
	16QAM
	10
	1/3
	3240
	16
	2
	1
	9504
	2376

	 
	30
	60
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	40
	60
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	40
	60
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	50
	60
	32
	11
	16QAM
	10
	1/3
	5632
	24
	1
	1
	16896
	4224

	 
	50
	60
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	60
	60
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	60
	60
	75
	11
	16QAM
	10
	1/3
	13064
	24
	1
	2
	39600
	9900

	 
	80
	60
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	80
	60
	100
	11
	16QAM
	10
	1/3
	17424
	24
	1
	3
	52800
	13200

	 
	90
	60
	60
	11
	16QAM
	10
	1/3
	10504
	24
	1
	2
	31680
	7920

	 
	90
	60
	120
	11
	16QAM
	10
	1/3
	21000
	24
	1
	3
	63360
	15840

	 
	100
	60
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	100
	60
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.4
DFT-s-OFDM 64QAM

Table A.2.2.4-1: Reference Channels for DFT-s-OFDM 64QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	64QAM
	18
	1/2
	9992
	24
	1
	2
	19800
	3300

	 
	10
	15
	50
	11
	64QAM
	18
	1/2
	19968
	24
	1
	3
	39600
	6600

	 
	15
	15
	75
	11
	64QAM
	18
	1/2
	30216
	24
	1
	4
	59400
	9900

	 
	20
	15
	100
	11
	64QAM
	18
	1/2
	39936
	24
	1
	5
	79200
	13200

	 
	25
	15
	128
	11
	64QAM
	18
	1/2
	51216
	24
	1
	7
	101376
	16896

	 
	30
	15
	160
	11
	64QAM
	18
	1/2
	63528
	24
	1
	8
	126720
	21120

	 
	40
	15
	216
	11
	64QAM
	18
	1/2
	86040
	24
	1
	11
	171072
	28512

	 
	50
	15
	270
	11
	64QAM
	18
	1/2
	108552
	24
	1
	13
	213840
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.4-2: Reference Channels for DFT-s-OFDM 64QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	10
	11
	64QAM
	18
	1/2
	3968
	24
	1
	1
	7920
	1320

	 
	10
	30
	24
	11
	64QAM
	18
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	15
	30
	36
	11
	64QAM
	18
	1/2
	14344
	24
	1
	2
	28512
	4752

	 
	20
	30
	50
	11
	64QAM
	18
	1/2
	19968
	24
	1
	3
	39600
	6600

	 
	25
	30
	64
	11
	64QAM
	18
	1/2
	25608
	24
	1
	4
	50688
	8448

	 
	30
	30
	75
	11
	64QAM
	18
	1/2
	30216
	24
	1
	4
	59400
	9900

	 
	40
	30
	100
	11
	64QAM
	18
	1/2
	39936
	24
	1
	5
	79200
	13200

	 
	50
	30
	128
	11
	64QAM
	18
	1/2
	51216
	24
	1
	7
	101376
	16896

	 
	60
	30
	162
	11
	64QAM
	18
	1/2
	64552
	24
	1
	8
	128304
	21384

	 
	80
	30
	216
	11
	64QAM
	18
	1/2
	86040
	24
	1
	11
	171072
	28512

	 
	90
	30
	243
	11
	64QAM
	18
	1/2
	96264
	24
	1
	12
	192456
	32076

	 
	100
	30
	270
	11
	64QAM
	18
	1/2
	108552
	24
	1
	13
	213840
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.4-3: Reference Channels for DFT-s-OFDM 64QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10
	60
	10
	11
	64QAM
	18
	1/2
	3968
	24
	1
	1
	7920
	1320

	 
	15
	60
	18
	11
	64QAM
	18
	1/2
	7168
	24
	1
	1
	14256
	2376

	 
	20
	60
	24
	11
	64QAM
	18
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	25
	60
	30
	11
	64QAM
	18
	1/2
	12040
	24
	1
	2
	23760
	3960

	 
	30
	60
	36
	11
	64QAM
	18
	1/2
	14344
	24
	1
	2
	28512
	4752

	 
	40
	60
	50
	11
	64QAM
	18
	1/2
	19968
	24
	1
	3
	39600
	6600

	 
	50
	60
	64
	11
	64QAM
	18
	1/2
	25608
	24
	1
	4
	50688
	8448

	 
	60
	60
	75
	11
	64QAM
	18
	1/2
	30216
	24
	1
	4
	59400
	9900

	 
	80
	60
	100
	11
	64QAM
	18
	1/2
	39936
	24
	1
	5
	79200
	13200

	 
	90
	60
	120
	11
	64QAM
	18
	1/2
	48168
	24
	1
	6
	95040
	15840

	 
	100
	60
	135
	11
	64QAM
	18
	1/2
	54296
	24
	1
	7
	106920
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.5
DFT-s-OFDM 256QAM

Table A.2.2.5-1: Reference Channels for DFT-s-OFDM 256QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	256QAM
	20
	2/3
	17424
	24
	1
	3
	26400
	3300

	 
	10
	15
	50
	11
	256QAM
	20
	2/3
	34816
	24
	1
	5
	52800
	6600

	 
	15
	15
	75
	11
	256QAM
	20
	2/3
	53288
	24
	1
	7
	79200
	9900

	 
	20
	15
	100
	11
	256QAM
	20
	2/3
	69672
	24
	1
	9
	105600
	13200

	 
	25
	15
	128
	11
	256QAM
	20
	2/3
	90176
	24
	1
	11
	135168
	16896

	 
	30
	15
	160
	11
	256QAM
	20
	2/3
	112648
	24
	1
	14
	168960
	21120

	 
	40
	15
	216
	11
	256QAM
	20
	2/3
	151608
	24
	1
	18
	228096
	28512

	 
	50
	15
	270
	11
	256QAM
	20
	2/3
	188576
	24
	1
	23
	285120
	35640

	Note 1:
 PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.5-2: Reference Channels for DFT-s-OFDM 256QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	10
	11
	256QAM
	20
	2/3
	7040
	24
	1
	1
	10560
	1320

	 
	10
	30
	24
	11
	256QAM
	20
	2/3
	16896
	24
	1
	3
	25344
	3168

	 
	15
	30
	36
	11
	256QAM
	20
	2/3
	25104
	24
	1
	3
	38016
	4752

	 
	20
	30
	50
	11
	256QAM
	20
	2/3
	34816
	24
	1
	5
	52800
	6600

	 
	25
	30
	64
	11
	256QAM
	20
	2/3
	45096
	24
	1
	6
	67584
	8448

	 
	30
	30
	75
	11
	256QAM
	20
	2/3
	53288
	24
	1
	7
	79200
	9900

	 
	40
	30
	100
	11
	256QAM
	20
	2/3
	69672
	24
	1
	9
	105600
	13200

	 
	50
	30
	128
	11
	256QAM
	20
	2/3
	90176
	24
	1
	11
	135168
	16896

	 
	60
	30
	162
	11
	256QAM
	20
	2/3
	114776
	24
	1
	14
	171072
	21384

	 
	80
	30
	216
	11
	256QAM
	20
	2/3
	151608
	24
	1
	18
	228096
	28512

	 
	90
	30
	243
	11
	256QAM
	20
	2/3
	172176
	24
	1
	21
	256608
	32076

	 
	100
	30
	270
	11
	256QAM
	20
	2/3
	188576
	24
	1
	23
	285120
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.5-3: Reference Channels for DFT-s-OFDM 256QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10
	60
	10
	11
	256QAM
	20
	2/3
	7040
	24
	1
	1
	10560
	1320

	 
	15
	60
	18
	11
	256QAM
	20
	2/3
	12552
	24
	1
	2
	19008
	2376

	 
	20
	60
	24
	11
	256QAM
	20
	2/3
	16896
	24
	1
	3
	25344
	3168

	 
	25
	60
	30
	11
	256QAM
	20
	2/3
	21000
	24
	1
	3
	31680
	3960

	 
	30
	60
	36
	11
	256QAM
	20
	2/3
	25104
	24
	1
	3
	38016
	4752

	 
	40
	60
	50
	11
	256QAM
	20
	2/3
	34816
	24
	1
	5
	52800
	6600

	 
	50
	60
	64
	11
	256QAM
	20
	2/3
	45096
	24
	1
	6
	67584
	8448

	 
	60
	60
	75
	11
	256QAM
	20
	2/3
	53288
	24
	1
	7
	79200
	9900

	 
	80
	60
	100
	11
	256QAM
	20
	2/3
	69672
	24
	1
	9
	105600
	13200

	 
	90
	60
	120
	11
	256QAM
	20
	2/3
	83976
	24
	1
	10
	126720
	15840

	 
	100
	60
	135
	11
	256QAM
	20
	2/3
	94248
	24
	1
	12
	142560
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.6
CP-OFDM QPSK

Table A.2.2.6-1: Reference Channels for CP-OFDM QPSK for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	15
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	5
	15
	13
	11
	QPSK
	2
	1/6
	672
	16
	2
	1
	3432
	1716

	 
	5
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	 
	10
	15
	26
	11
	QPSK
	2
	1/6
	1288
	16
	2
	1
	6864
	3432

	 
	10
	15
	52
	11
	QPSK
	2
	1/6
	2600
	16
	2
	1
	13728
	6864

	 
	15
	15
	40
	11
	QPSK
	2
	1/6
	2024
	16
	2
	1
	10560
	5280

	 
	15
	15
	79
	11
	QPSK
	2
	1/6
	3912
	24
	2
	2
	20856
	10428

	 
	20
	15
	53
	11
	QPSK
	2
	1/6
	2664
	16
	2
	1
	13992
	6996

	 
	20
	15
	106
	11
	QPSK
	2
	1/6
	5256
	24
	2
	2
	27984
	13992

	 
	25
	15
	67
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17688
	8844

	 
	25
	15
	133
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35112
	17556

	 
	30
	15
	80
	11
	QPSK
	2
	1/6
	3976
	24
	2
	2
	21120
	10560

	 
	30
	15
	160
	11
	QPSK
	2
	1/6
	7944
	24
	2
	3
	42240
	21120

	 
	40
	15
	108
	11
	QPSK
	2
	1/6
	5384
	24
	2
	2
	28512
	14256

	 
	40
	15
	216
	11
	QPSK
	2
	1/6
	10752
	24
	2
	3
	57024
	28512

	 
	50
	15
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	 
	50
	15
	270
	11
	QPSK
	2
	1/6
	13320
	24
	2
	4
	71280
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.6-2: Reference Channels for CP-OFDM QPSK for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	5
	30
	6
	11
	QPSK
	2
	1/6
	304
	16
	2
	1
	1584
	792

	 
	5
	30
	11
	11
	QPSK
	2
	1/6
	552
	16
	2
	1
	2904
	1452

	 
	10
	30
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	 
	10
	30
	24
	11
	QPSK
	2
	1/6
	1192
	16
	2
	1
	6336
	3168

	 
	15
	30
	19
	11
	QPSK
	2
	1/6
	984
	16
	2
	1
	5016
	2508

	 
	15
	30
	38
	11
	QPSK
	2
	1/6
	1928
	16
	2
	1
	10032
	5016

	 
	20
	30
	26
	11
	QPSK
	2
	1/6
	1288
	16
	2
	1
	6864
	3432

	 
	20
	30
	51
	11
	QPSK
	2
	1/6
	2536
	16
	2
	1
	13464
	6732

	 
	25
	30
	33
	11
	QPSK
	2
	1/6
	1672
	16
	2
	1
	8712
	4356

	 
	25
	30
	65
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	17160
	8580

	 
	30
	30
	39
	11
	QPSK
	2
	1/6
	2024
	16
	2
	1
	10296
	5148

	 
	30
	30
	78
	11
	QPSK
	2
	1/6
	3848
	24
	2
	2
	20592
	10296

	 
	40
	30
	53
	11
	QPSK
	2
	1/6
	2664
	16
	2
	1
	13992
	6996

	 
	40
	30
	106
	11
	QPSK
	2
	1/6
	5256
	24
	2
	2
	27984
	13992

	 
	50
	30
	67
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17688
	8844

	 
	50
	30
	133
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35112
	17556

	 
	60
	30
	81
	11
	QPSK
	2
	1/6
	4040
	24
	2
	2
	21384
	10692

	 
	60
	30
	162
	11
	QPSK
	2
	1/6
	8064
	24
	2
	3
	42768
	21384

	 
	80
	30
	109
	11
	QPSK
	2
	1/6
	5384
	24
	2
	2
	28776
	14388

	 
	80
	30
	217
	11
	QPSK
	2
	1/6
	10752
	24
	2
	3
	57288
	28644

	 
	90
	30
	123
	11
	QPSK
	2
	1/6
	6152
	24
	2
	2
	32472
	16236

	 
	90
	30
	245
	11
	QPSK
	2
	1/6
	12296
	24
	2
	4
	64680
	32340

	 
	100
	30
	137
	11
	QPSK
	2
	1/6
	6792
	24
	2
	2
	36168
	18084

	 
	100
	30
	273
	11
	QPSK
	2
	1/6
	13576
	24
	2
	4
	72072
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.6-3: Reference Channels for CP-OFDM QPSK for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	10
	60
	6
	11
	QPSK
	2
	1/6
	304
	16
	2
	1
	1584
	792

	 
	10
	60
	11
	11
	QPSK
	2
	1/6
	552
	16
	2
	1
	2904
	1452

	 
	15
	60
	9
	11
	QPSK
	2
	1/6
	456
	16
	2
	1
	2376
	1188

	 
	15
	60
	18
	11
	QPSK
	2
	1/6
	928
	16
	2
	1
	4752
	2376

	 
	20
	60
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	 
	20
	60
	24
	11
	QPSK
	2
	1/6
	1192
	16
	2
	1
	6336
	3168

	 
	25
	60
	16
	11
	QPSK
	2
	1/6
	808
	16
	2
	1
	4224
	2112

	 
	25
	60
	31
	11
	QPSK
	2
	1/6
	1544
	16
	2
	1
	8184
	4092

	 
	30
	60
	19
	11
	QPSK
	2
	1/6
	984
	16
	2
	1
	5016
	2508

	 
	30
	60
	38
	11
	QPSK
	2
	1/6
	1928
	16
	2
	1
	10032
	5016

	 
	40
	60
	26
	11
	QPSK
	2
	1/6
	1288
	16
	2
	1
	6864
	3432

	 
	40
	60
	51
	11
	QPSK
	2
	1/6
	2536
	16
	2
	1
	13464
	6732

	 
	50
	60
	33
	11
	QPSK
	2
	1/6
	1672
	16
	2
	1
	8712
	4356

	 
	50
	60
	65
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	17160
	8580

	 
	60
	60
	40
	11
	QPSK
	2
	1/6
	2024
	16
	2
	1
	10560
	5280

	 
	60
	60
	79
	11
	QPSK
	2
	1/6
	3912
	24
	2
	2
	20856
	10428

	 
	80
	60
	54
	11
	QPSK
	2
	1/6
	2664
	16
	2
	1
	14256
	7128

	 
	80
	60
	107
	11
	QPSK
	2
	1/6
	5256
	24
	2
	2
	28248
	14124

	 
	90
	60
	61
	11
	QPSK
	2
	1/6
	3104
	16
	2
	1
	16104
	8052

	 
	90
	60
	121
	11
	QPSK
	2
	1/6
	6024
	24
	2
	2
	31944
	15972

	 
	100
	60
	68
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17952
	8976

	 
	100
	60
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.7
CP-OFDM 16QAM

Table A.2.2.7-1: Reference Channels for CP-OFDM 16QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	15
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	15
	13
	11
	16QAM
	10
	1/3
	2280
	16
	2
	1
	6864
	1716

	 
	5
	15
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	10
	15
	26
	11
	16QAM
	10
	1/3
	4480
	24
	1
	1
	13728
	3432

	 
	10
	15
	52
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27456
	6864

	 
	15
	15
	40
	11
	16QAM
	10
	1/3
	7040
	24
	1
	1
	21120
	5280

	 
	15
	15
	79
	11
	16QAM
	10
	1/3
	13832
	24
	1
	2
	41712
	10428

	 
	20
	15
	53
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27984
	6996

	 
	20
	15
	106
	11
	16QAM
	10
	1/3
	18432
	24
	1
	3
	55968
	13992

	 
	25
	15
	67
	11
	16QAM
	10
	1/3
	11784
	24
	1
	2
	35376
	8844

	 
	25
	15
	133
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	70224
	17556

	 
	30
	15
	80
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42240
	10560

	 
	30
	15
	160
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	84480
	21120

	 
	40
	15
	108
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57024
	14256

	 
	40
	15
	216
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114048
	28512

	 
	50
	15
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	 
	50
	15
	270
	11
	16QAM
	10
	1/3
	47112
	24
	1
	6
	142560
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.7-2: Reference Channels for CP-OFDM 16QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	30
	6
	11
	16QAM
	10
	1/3
	1064
	16
	2
	1
	3168
	792

	 
	5
	30
	11
	11
	16QAM
	10
	1/3
	1928
	16
	2
	1
	5808
	1452

	 
	10
	30
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	10
	30
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	15
	30
	19
	11
	16QAM
	10
	1/3
	3368
	16
	2
	1
	10032
	2508

	 
	15
	30
	38
	11
	16QAM
	10
	1/3
	6656
	24
	1
	1
	20064
	5016

	 
	20
	30
	26
	11
	16QAM
	10
	1/3
	4480
	24
	1
	1
	13728
	3432

	 
	20
	30
	51
	11
	16QAM
	10
	1/3
	8968
	24
	1
	2
	26928
	6732

	 
	25
	30
	33
	11
	16QAM
	10
	1/3
	5760
	24
	1
	1
	17424
	4356

	 
	25
	30
	65
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	34320
	8580

	 
	30
	30
	39
	11
	16QAM
	10
	1/3
	6784
	24
	1
	1
	20592
	5148

	 
	30
	30
	78
	11
	16QAM
	10
	1/3
	13576
	24
	1
	2
	41184
	10296

	 
	40
	30
	53
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27984
	6996

	 
	40
	30
	106
	11
	16QAM
	10
	1/3
	18432
	24
	1
	3
	55968
	13992

	 
	50
	30
	67
	11
	16QAM
	10
	1/3
	11784
	24
	1
	2
	35376
	8844

	 
	50
	30
	133
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	70224
	17556

	 
	60
	30
	81
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42768
	10692

	 
	60
	30
	162
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	85536
	21384

	 
	80
	30
	109
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57552
	14388

	 
	80
	30
	217
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114576
	28644

	 
	90
	30
	123
	11
	16QAM
	10
	1/3
	21504
	24
	1
	3
	64944
	16236

	 
	90
	30
	245
	11
	16QAM
	10
	1/3
	43032
	24
	1
	6
	129360
	32340

	 
	100
	30
	137
	11
	16QAM
	10
	1/3
	24072
	24
	1
	3
	72336
	18084

	 
	100
	30
	273
	11
	16QAM
	10
	1/3
	48168
	24
	1
	6
	144144
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.7-3: Reference Channels for CP-OFDM 16QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	10
	60
	6
	11
	16QAM
	10
	1/3
	1064
	16
	2
	1
	3168
	792

	 
	10
	60
	11
	11
	16QAM
	10
	1/3
	1928
	16
	2
	1
	5808
	1452

	 
	15
	60
	9
	11
	16QAM
	10
	1/3
	1608
	16
	2
	1
	4752
	1188

	 
	15
	60
	18
	11
	16QAM
	10
	1/3
	3240
	16
	2
	1
	9504
	2376

	 
	20
	60
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	20
	60
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	25
	60
	16
	11
	16QAM
	10
	1/3
	2792
	16
	2
	1
	8448
	2112

	 
	25
	60
	31
	11
	16QAM
	10
	1/3
	5376
	24
	1
	1
	16368
	4092

	 
	30
	60
	19
	11
	16QAM
	10
	1/3
	3368
	16
	2
	1
	10032
	2508

	 
	30
	60
	38
	11
	16QAM
	10
	1/3
	6656
	24
	1
	1
	20064
	5016

	 
	40
	60
	26
	11
	16QAM
	10
	1/3
	4480
	24
	1
	1
	13728
	3432

	 
	40
	60
	51
	11
	16QAM
	10
	1/3
	8968
	24
	1
	2
	26928
	6732

	 
	50
	60
	33
	11
	16QAM
	10
	1/3
	5760
	24
	1
	1
	17424
	4356

	 
	50
	60
	65
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	34320
	8580

	 
	60
	60
	40
	11
	16QAM
	10
	1/3
	7040
	24
	1
	1
	21120
	5280

	 
	60
	60
	79
	11
	16QAM
	10
	1/3
	13832
	24
	1
	2
	41712
	10428

	 
	80
	60
	54
	11
	16QAM
	10
	1/3
	9480
	24
	1
	2
	28512
	7128

	 
	80
	60
	107
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	56496
	14124

	 
	90
	60
	61
	11
	16QAM
	10
	1/3
	10760
	24
	1
	2
	32208
	8052

	 
	90
	60
	121
	11
	16QAM
	10
	1/3
	21000
	24
	1
	3
	63888
	15972

	 
	100
	60
	68
	11
	16QAM
	10
	1/3
	11784
	24
	1
	2
	35904
	8976

	 
	100
	60
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
 Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.8
CP-OFDM 64QAM

Table A.2.2.8-1: Reference Channels for CP-OFDM 64QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	64QAM
	19
	1/2
	9992
	24
	1
	2
	19800
	3300

	 
	10
	15
	52
	11
	64QAM
	19
	1/2
	21000
	24
	1
	3
	41184
	6864

	 
	15
	15
	79
	11
	64QAM
	19
	1/2
	31752
	24
	1
	4
	62568
	10428

	 
	20
	15
	106
	11
	64QAM
	19
	1/2
	42016
	24
	1
	5
	83952
	13992

	 
	25
	15
	133
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	105336
	17556

	 
	30
	15
	160
	11
	64QAM
	19
	1/2
	63528
	24
	1
	8
	126720
	21120

	 
	40
	15
	216
	11
	64QAM
	19
	1/2
	86040
	24
	1
	11
	171072
	28512

	 
	50
	15
	270
	11
	64QAM
	19
	1/2
	108552
	24
	1
	13
	213840
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.8-2: Reference Channels for CP-OFDM 64QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	11
	11
	64QAM
	19
	1/2
	4352
	24
	1
	1
	8712
	1452

	 
	10
	30
	24
	11
	64QAM
	19
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	15
	30
	38
	11
	64QAM
	19
	1/2
	15112
	24
	1
	2
	30096
	5016

	 
	20
	30
	51
	11
	64QAM
	19
	1/2
	20496
	24
	1
	3
	40392
	6732

	 
	25
	30
	65
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	51480
	8580

	 
	30
	30
	78
	11
	64QAM
	19
	1/2
	31240
	24
	1
	4
	61776
	10296

	 
	40
	30
	106
	11
	64QAM
	19
	1/2
	42016
	24
	1
	5
	83952
	13992

	 
	50
	30
	133
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	105336
	17556

	 
	60
	30
	162
	11
	64QAM
	19
	1/2
	64552
	24
	1
	8
	128304
	21384

	 
	80
	30
	217
	11
	64QAM
	19
	1/2
	86040
	24
	1
	11
	171864
	28644

	 
	90
	30
	245
	11
	64QAM
	19
	1/2
	98376
	24
	1
	12
	194040
	32340

	 
	100
	30
	273
	11
	64QAM
	19
	1/2
	108552
	24
	1
	13
	216216
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.8-3: Reference Channels for CP-OFDM 64QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10
	60
	11
	11
	64QAM
	19
	1/2
	4352
	24
	1
	1
	8712
	1452

	 
	15
	60
	18
	11
	64QAM
	19
	1/2
	7168
	24
	1
	1
	14256
	2376

	 
	20
	60
	24
	11
	64QAM
	19
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	25
	60
	31
	11
	64QAM
	19
	1/2
	12296
	24
	1
	2
	24552
	4092

	 
	30
	60
	38
	11
	64QAM
	19
	1/2
	15112
	24
	1
	2
	30096
	5016

	 
	40
	60
	51
	11
	64QAM
	19
	1/2
	20496
	24
	1
	3
	40392
	6732

	 
	50
	60
	65
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	51480
	8580

	 
	60
	60
	79
	11
	64QAM
	19
	1/2
	31752
	24
	1
	4
	62568
	10428

	 
	80
	60
	107
	11
	64QAM
	19
	1/2
	43032
	24
	1
	6
	84744
	14124

	 
	90
	60
	121
	11
	64QAM
	19
	1/2
	48168
	24
	1
	6
	95832
	15972

	 
	100
	60
	135
	11
	64QAM
	19
	1/2
	54296
	24
	1
	7
	106920
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.2.9
CP-OFDM 256QAM

Table A.2.2.9-1: Reference Channels for CP-OFDM 256QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	256QAM
	20
	2/3
	17424
	24
	1
	3
	26400
	3300

	 
	10
	15
	52
	11
	256QAM
	20
	2/3
	36896
	24
	1
	5
	54912
	6864

	 
	15
	15
	79
	11
	256QAM
	20
	2/3
	55304
	24
	1
	7
	83424
	10428

	 
	20
	15
	106
	11
	256QAM
	20
	2/3
	73776
	24
	1
	9
	111936
	13992

	 
	25
	15
	133
	11
	256QAM
	20
	2/3
	94248
	24
	1
	12
	140448
	17556

	 
	30
	15
	160
	11
	256QAM
	20
	2/3
	112648
	24
	1
	14
	168960
	21120

	 
	40
	15
	216
	11
	256QAM
	20
	2/3
	151608
	24
	1
	18
	228096
	28512

	 
	50
	15
	270
	11
	256QAM
	20
	2/3
	188576
	24
	1
	23
	285120
	35640

	Note 1:
 PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
 MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
 If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.9-2: Reference Channels for CP-OFDM 256QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	11
	11
	256QAM
	20
	2/3
	7680
	24
	1
	1
	11616
	1452

	 
	10
	30
	24
	11
	256QAM
	20
	2/3
	16896
	24
	1
	3
	25344
	3168

	 
	15
	30
	38
	11
	256QAM
	20
	2/3
	26632
	24
	1
	4
	40128
	5016

	 
	20
	30
	51
	11
	256QAM
	20
	2/3
	35856
	24
	1
	5
	53856
	6732

	 
	25
	30
	65
	11
	256QAM
	20
	2/3
	46104
	24
	1
	6
	68640
	8580

	 
	30
	30
	78
	11
	256QAM
	20
	2/3
	55304
	24
	1
	7
	82368
	10296

	 
	40
	30
	106
	11
	256QAM
	20
	2/3
	73776
	24
	1
	9
	111936
	13992

	 
	50
	30
	133
	11
	256QAM
	20
	2/3
	94248
	24
	1
	12
	140448
	17556

	 
	60
	30
	162
	11
	256QAM
	20
	2/3
	114776
	24
	1
	14
	171072
	21384

	 
	80
	30
	217
	11
	256QAM
	20
	2/3
	151608
	24
	1
	18
	229152
	28644

	 
	90
	30
	245
	11
	256QAM
	20
	2/3
	172176
	24
	1
	21
	258720
	32340

	 
	100
	30
	273
	11
	256QAM
	20
	2/3
	192624
	24
	1
	23
	288288
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.9-3: Reference Channels for CP-OFDM 256QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10
	60
	11
	11
	256QAM
	20
	2/3
	7680
	24
	1
	1
	11616
	1452

	 
	15
	60
	18
	11
	256QAM
	20
	2/3
	12552
	24
	1
	2
	19008
	2376

	 
	20
	60
	24
	11
	256QAM
	20
	2/3
	16896
	24
	1
	3
	25344
	3168

	 
	25
	60
	31
	11
	256QAM
	20
	2/3
	22032
	24
	1
	3
	32736
	4092

	 
	30
	60
	38
	11
	256QAM
	20
	2/3
	26632
	24
	1
	4
	40128
	5016

	 
	40
	60
	51
	11
	256QAM
	20
	2/3
	35856
	24
	1
	5
	53856
	6732

	 
	50
	60
	65
	11
	256QAM
	20
	2/3
	46104
	24
	1
	6
	68640
	8580

	 
	60
	60
	79
	11
	256QAM
	20
	2/3
	55304
	24
	1
	7
	83424
	10428

	 
	80
	60
	107
	11
	256QAM
	20
	2/3
	75792
	24
	1
	9
	112992
	14124

	 
	90
	60
	121
	11
	256QAM
	20
	2/3
	86040
	24
	1
	11
	127776
	15972

	 
	100
	60
	135
	11
	256QAM
	20
	2/3
	94248
	24
	1
	12
	142560
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)



A.2.3
Reference measurement channels for TDD
TDD slot patterns defined for reference sensitivity tests will be used for UL RMCs defined below.

A.2.3.1
DFT-s-OFDM Pi/2-BPSK

Table A.2.3.1-1: Reference Channels for DFT-s-OFDM Pi/2-BPSK for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	15
	1
	11
	pi/2 BPSK
	0
	1/4
	32
	16
	2
	1
	132
	132

	 
	5
	15
	12
	11
	pi/2 BPSK
	0
	1/4
	384
	16
	2
	1
	1584
	1584

	 
	5
	15
	25
	11
	pi/2 BPSK
	0
	1/4
	808
	16
	2
	1
	3300
	3300

	 
	10
	15
	25
	11
	pi/2 BPSK
	0
	1/4
	808
	16
	2
	1
	3300
	3300

	 
	10
	15
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	 
	15
	15
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	 
	15
	15
	75
	11
	pi/2 BPSK
	0
	1/4
	2408
	16
	2
	1
	9900
	9900

	 
	20
	15
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	 
	20
	15
	100
	11
	pi/2 BPSK
	0
	1/4
	3104
	16
	2
	1
	13200
	13200

	 
	25
	15
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	 
	25
	15
	128
	11
	pi/2 BPSK
	0
	1/4
	3976
	24
	2
	2
	16896
	16896

	 
	30
	15
	80
	11
	pi/2 BPSK
	0
	1/4
	2472
	16
	2
	1
	10560
	10560

	 
	30
	15
	160
	11
	pi/2 BPSK
	0
	1/4
	4872
	24
	2
	2
	21120
	21120

	 
	40
	15
	108
	11
	pi/2 BPSK
	0
	1/4
	3368
	16
	2
	1
	14256
	14256

	 
	40
	15
	216
	11
	pi/2 BPSK
	0
	1/4
	6664
	24
	2
	2
	28512
	28512

	 
	50
	15
	135
	11
	pi/2 BPSK
	0
	1/4
	4104
	24
	2
	2
	17820
	17820

	 
	50
	15
	270
	11
	pi/2 BPSK
	0
	1/4
	8448
	24
	2
	3
	35640
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.1-2: Reference Channels for DFT-s-OFDM Pi/2-BPSK for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	pi/2 BPSK
	0
	1/4
	32
	16
	2
	1
	132
	132

	 
	5
	30
	5
	11
	pi/2 BPSK
	0
	1/4
	160
	16
	2
	1
	660
	660

	 
	5
	30
	10
	11
	pi/2 BPSK
	0
	1/4
	320
	16
	2
	1
	1320
	1320

	 
	10
	30
	12
	11
	pi/2 BPSK
	0
	1/4
	384
	16
	2
	1
	1584
	1584

	 
	10
	30
	24
	11
	pi/2 BPSK
	0
	1/4
	768
	16
	2
	1
	3168
	3168

	 
	15
	30
	18
	11
	pi/2 BPSK
	0
	1/4
	576
	16
	2
	1
	2376
	2376

	 
	15
	30
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	 
	20
	30
	25
	11
	pi/2 BPSK
	0
	1/4
	808
	16
	2
	1
	3300
	3300

	 
	20
	30
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	 
	25
	30
	32
	11
	pi/2 BPSK
	0
	1/4
	1032
	16
	2
	1
	4224
	4224

	 
	25
	30
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	 
	30
	30
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	 
	30
	30
	75
	11
	pi/2 BPSK
	0
	1/4
	2408
	16
	2
	1
	9900
	9900

	 
	40
	30
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	 
	40
	30
	100
	11
	pi/2 BPSK
	0
	1/4
	3104
	16
	2
	1
	13200
	13200

	 
	50
	30
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	 
	50
	30
	128
	11
	pi/2 BPSK
	0
	1/4
	3976
	24
	2
	2
	16896
	16896

	 
	60
	30
	81
	11
	pi/2 BPSK
	0
	1/4
	2536
	16
	2
	1
	10692
	10692

	 
	60
	30
	162
	11
	pi/2 BPSK
	0
	1/4
	5000
	24
	2
	2
	21384
	21384

	 
	80
	30
	108
	11
	pi/2 BPSK
	0
	1/4
	3368
	16
	2
	1
	14256
	14256

	 
	80
	30
	216
	11
	pi/2 BPSK
	0
	1/4
	6664
	24
	2
	2
	28512
	28512

	 
	90
	30
	120
	11
	pi/2 BPSK
	0
	1/4
	3752
	16
	2
	1
	15840
	15840

	 
	90
	30
	243
	11
	pi/2 BPSK
	0
	1/4
	7560
	24
	2
	2
	32076
	32076

	 
	100
	30
	135
	11
	pi/2 BPSK
	0
	1/4
	4104
	24
	2
	2
	17820
	17820

	 
	100
	30
	270
	11
	pi/2 BPSK
	0
	1/4
	8448
	24
	2
	3
	35640
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.1-3: Reference Channels for DFT-s-OFDM Pi/2-BPSK for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	pi/2 BPSK
	0
	1/4
	32
	16
	2
	1
	132
	132

	 
	10
	60
	5
	11
	pi/2 BPSK
	0
	1/4
	160
	16
	2
	1
	660
	660

	 
	10
	60
	10
	11
	pi/2 BPSK
	0
	1/4
	320
	16
	2
	1
	1320
	1320

	 
	15
	60
	9
	11
	pi/2 BPSK
	0
	1/4
	288
	16
	2
	1
	1188
	1188

	 
	15
	60
	18
	11
	pi/2 BPSK
	0
	1/4
	576
	16
	2
	1
	2376
	2376

	 
	20
	60
	12
	11
	pi/2 BPSK
	0
	1/4
	384
	16
	2
	1
	1584
	1584

	 
	20
	60
	24
	11
	pi/2 BPSK
	0
	1/4
	768
	16
	2
	1
	3168
	3168

	 
	25
	60
	15
	11
	pi/2 BPSK
	0
	1/4
	480
	16
	2
	1
	1980
	1980

	 
	25
	60
	30
	11
	pi/2 BPSK
	0
	1/4
	984
	16
	2
	1
	3960
	3960

	 
	30
	60
	18
	11
	pi/2 BPSK
	0
	1/4
	576
	16
	2
	1
	2376
	2376

	 
	30
	60
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	 
	40
	60
	25
	11
	pi/2 BPSK
	0
	1/4
	808
	16
	2
	1
	3300
	3300

	 
	40
	60
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	 
	50
	60
	32
	11
	pi/2 BPSK
	0
	1/4
	1032
	16
	2
	1
	4224
	4224

	 
	50
	60
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	 
	60
	60
	36
	11
	pi/2 BPSK
	0
	1/4
	1128
	16
	2
	1
	4752
	4752

	 
	60
	60
	75
	11
	pi/2 BPSK
	0
	1/4
	2408
	16
	2
	1
	9900
	9900

	 
	80
	60
	50
	11
	pi/2 BPSK
	0
	1/4
	1544
	16
	2
	1
	6600
	6600

	 
	80
	60
	100
	11
	pi/2 BPSK
	0
	1/4
	3104
	16
	2
	1
	13200
	13200

	 
	90
	60
	60
	11
	pi/2 BPSK
	0
	1/4
	1864
	16
	2
	1
	7920
	7920

	 
	90
	60
	120
	11
	pi/2 BPSK
	0
	1/4
	3752
	16
	2
	1
	15840
	15840

	 
	100
	60
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	 
	100
	60
	135
	11
	pi/2 BPSK
	0
	1/4
	4104
	24
	2
	2
	17820
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3.2
DFT-s-OFDM QPSK

Table A.2.3.2-1: Reference Channels for DFT-s-OFDM QPSK for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	15
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	5
	15
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	 
	5
	15
	20
	11
	QPSK
	2
	1/6
	1032
	16
	2
	1
	5280
	2640

	 
	5
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	 
	10
	15
	20
	11
	QPSK
	2
	1/6
	1032
	16
	2
	1
	5280
	2640

	 
	10
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	 
	10
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	15
	15
	20
	11
	QPSK
	2
	1/6
	1032
	16
	2
	1
	5280
	2640

	 
	15
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	 
	15
	15
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	 
	15
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	15
	15
	75
	11
	QPSK
	2
	1/6
	3752
	16
	2
	1
	19800
	9900

	 
	20
	15
	20
	11
	QPSK
	2
	1/6
	1032
	16
	2
	1
	5280
	2640

	 
	20
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	 
	20
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	20
	15
	100
	11
	QPSK
	2
	1/6
	5000
	24
	2
	2
	26400
	13200

	 
	25
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	25
	15
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	 
	25
	15
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	 
	30
	15
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	30
	15
	80
	11
	QPSK
	2
	1/6
	3976
	24
	2
	2
	21120
	10560

	 
	30
	15
	160
	11
	QPSK
	2
	1/6
	7944
	24
	2
	3
	42240
	21120

	 
	40
	15
	108
	11
	QPSK
	2
	1/6
	5384
	24
	2
	2
	28512
	14256

	 
	40
	15
	216
	11
	QPSK
	2
	1/6
	10752
	24
	2
	3
	57024
	28512

	 
	50
	15
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	 
	50
	15
	270
	11
	QPSK
	2
	1/6
	13320
	24
	2
	4
	71280
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.2-2: Reference Channels for DFT-s-OFDM QPSK for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	5
	30
	5
	11
	QPSK
	2
	1/6
	256
	16
	2
	1
	1320
	660

	 
	5
	30
	10
	11
	QPSK
	2
	1/6
	504
	16
	2
	1
	2640
	1320

	 
	10
	30
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	 
	10
	30
	24
	11
	QPSK
	2
	1/6
	1192
	16
	2
	1
	6336
	3168

	 
	15
	30
	18
	11
	QPSK
	2
	1/6
	928
	16
	2
	1
	4752
	2376

	 
	15
	30
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	 
	20
	30
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	 
	20
	30
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	25
	30
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	 
	25
	30
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	 
	30
	30
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	 
	30
	30
	75
	11
	QPSK
	2
	1/6
	3752
	16
	2
	1
	19800
	9900

	 
	40
	30
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	40
	30
	100
	11
	QPSK
	2
	1/6
	5000
	24
	2
	2
	26400
	13200

	 
	50
	30
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	 
	50
	30
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	 
	60
	30
	81
	11
	QPSK
	2
	1/6
	4040
	24
	2
	2
	21384
	10692

	 
	60
	30
	162
	11
	QPSK
	2
	1/6
	8064
	24
	2
	3
	42768
	21384

	 
	80
	30
	108
	11
	QPSK
	2
	1/6
	5384
	24
	2
	2
	28512
	14256

	 
	80
	30
	216
	11
	QPSK
	2
	1/6
	10752
	24
	2
	3
	57024
	28512

	 
	90
	30
	120
	11
	QPSK
	2
	1/6
	5896
	24
	2
	2
	31680
	15840

	 
	90
	30
	243
	11
	QPSK
	2
	1/6
	12040
	24
	2
	4
	64152
	32076

	 
	100
	30
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	 
	100
	30
	270
	11
	QPSK
	2
	1/6
	13320
	24
	2
	4
	71280
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.2-3: Reference Channels for DFT-s-OFDM QPSK for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	10
	60
	5
	11
	QPSK
	2
	1/6
	256
	16
	2
	1
	1320
	660

	 
	10
	60
	10
	11
	QPSK
	2
	1/6
	504
	16
	2
	1
	2640
	1320

	 
	15
	60
	9
	11
	QPSK
	2
	1/6
	456
	16
	2
	1
	2376
	1188

	 
	15
	60
	18
	11
	QPSK
	2
	1/6
	928
	16
	2
	1
	4752
	2376

	 
	20
	60
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	 
	20
	60
	24
	11
	QPSK
	2
	1/6
	1192
	16
	2
	1
	6336
	3168

	 
	25
	60
	15
	11
	QPSK
	2
	1/6
	768
	16
	2
	1
	3960
	1980

	 
	25
	60
	30
	11
	QPSK
	2
	1/6
	1544
	16
	2
	1
	7920
	3960

	 
	30
	60
	18
	11
	QPSK
	2
	1/6
	928
	16
	2
	1
	4752
	2376

	 
	30
	60
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	 
	40
	60
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	 
	40
	60
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	50
	60
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	 
	50
	60
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	 
	60
	60
	36
	11
	QPSK
	2
	1/6
	1800
	16
	2
	1
	9504
	4752

	 
	60
	60
	75
	11
	QPSK
	2
	1/6
	3752
	16
	2
	1
	19800
	9900

	 
	80
	60
	50
	11
	QPSK
	2
	1/6
	2472
	16
	2
	1
	13200
	6600

	 
	80
	60
	100
	11
	QPSK
	2
	1/6
	5000
	24
	2
	2
	26400
	13200

	 
	90
	60
	60
	11
	QPSK
	2
	1/6
	3104
	16
	2
	1
	15840
	7920

	 
	90
	60
	120
	11
	QPSK
	2
	1/6
	5896
	24
	2
	2
	31680
	15840

	 
	100
	60
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	 
	100
	60
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3.3
DFT-s-OFDM 16QAM

Table A.2.3.3-1: Reference Channels for DFT-s-OFDM 16QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	15
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	15
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	5
	15
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	10
	15
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	10
	15
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	15
	15
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	15
	15
	75
	11
	16QAM
	10
	1/3
	13064
	24
	1
	2
	39600
	9900

	 
	20
	15
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	20
	15
	100
	11
	16QAM
	10
	1/3
	17424
	24
	1
	3
	52800
	13200

	 
	25
	15
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	25
	15
	128
	11
	16QAM
	10
	1/3
	22536
	24
	1
	3
	67584
	16896

	 
	30
	15
	80
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42240
	10560

	 
	30
	15
	160
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	84480
	21120

	 
	40
	15
	108
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57024
	14256

	 
	40
	15
	216
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114048
	28512

	 
	50
	15
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	 
	50
	15
	270
	11
	16QAM
	10
	1/3
	47112
	24
	1
	6
	142560
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.3-2: Reference Channels for DFT-s-OFDM 16QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	30
	5
	11
	16QAM
	10
	1/3
	888
	16
	2
	1
	2640
	660

	 
	5
	30
	10
	11
	16QAM
	10
	1/3
	1800
	16
	2
	1
	5280
	1320

	 
	10
	30
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	10
	30
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	15
	30
	18
	11
	16QAM
	10
	1/3
	3240
	16
	2
	1
	9504
	2376

	 
	15
	30
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	20
	30
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	20
	30
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	25
	30
	32
	11
	16QAM
	10
	1/3
	5632
	24
	1
	1
	16896
	4224

	 
	25
	30
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	30
	30
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	30
	30
	75
	11
	16QAM
	10
	1/3
	13064
	24
	1
	2
	39600
	9900

	 
	40
	30
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	40
	30
	100
	11
	16QAM
	10
	1/3
	17424
	24
	1
	3
	52800
	13200

	 
	50
	30
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	50
	30
	128
	11
	16QAM
	10
	1/3
	22536
	24
	1
	3
	67584
	16896

	 
	60
	30
	81
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42768
	10692

	 
	60
	30
	162
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	85536
	21384

	 
	80
	30
	108
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57024
	14256

	 
	80
	30
	216
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114048
	28512

	 
	90
	30
	120
	11
	16QAM
	10
	1/3
	21000
	24
	1
	3
	63360
	15840

	 
	90
	30
	243
	11
	16QAM
	10
	1/3
	43032
	24
	1
	6
	128304
	32076

	 
	100
	30
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	 
	100
	30
	270
	11
	16QAM
	10
	1/3
	47112
	24
	1
	6
	142560
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.3-3: Reference Channels for DFT-s-OFDM 16QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	10
	60
	5
	11
	16QAM
	10
	1/3
	888
	16
	2
	1
	2640
	660

	 
	10
	60
	10
	11
	16QAM
	10
	1/3
	1800
	16
	2
	1
	5280
	1320

	 
	15
	60
	9
	11
	16QAM
	10
	1/3
	1608
	16
	2
	1
	4752
	1188

	 
	15
	60
	18
	11
	16QAM
	10
	1/3
	3240
	16
	2
	1
	9504
	2376

	 
	20
	60
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	20
	60
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	25
	60
	15
	11
	16QAM
	10
	1/3
	2664
	16
	2
	1
	7920
	1980

	 
	25
	60
	30
	11
	16QAM
	10
	1/3
	5248
	24
	1
	1
	15840
	3960

	 
	30
	60
	18
	11
	16QAM
	10
	1/3
	3240
	16
	2
	1
	9504
	2376

	 
	30
	60
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	40
	60
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	40
	60
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	50
	60
	32
	11
	16QAM
	10
	1/3
	5632
	24
	1
	1
	16896
	4224

	 
	50
	60
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	60
	60
	36
	11
	16QAM
	10
	1/3
	6272
	24
	1
	1
	19008
	4752

	 
	60
	60
	75
	11
	16QAM
	10
	1/3
	13064
	24
	1
	2
	39600
	9900

	 
	80
	60
	50
	11
	16QAM
	10
	1/3
	8712
	24
	1
	2
	26400
	6600

	 
	80
	60
	100
	11
	16QAM
	10
	1/3
	17424
	24
	1
	3
	52800
	13200

	 
	90
	60
	60
	11
	16QAM
	10
	1/3
	10504
	24
	1
	2
	31680
	7920

	 
	90
	60
	120
	11
	16QAM
	10
	1/3
	21000
	24
	1
	3
	63360
	15840

	 
	100
	60
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	100
	60
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3.4
DFT-s-OFDM 64QAM

Table A.2.3.4-1: Reference Channels for DFT-s-OFDM 64QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	64QAM
	18
	1/2
	9992
	24
	1
	2
	19800
	3300

	 
	10
	15
	50
	11
	64QAM
	18
	1/2
	19968
	24
	1
	3
	39600
	6600

	 
	15
	15
	75
	11
	64QAM
	18
	1/2
	30216
	24
	1
	4
	59400
	9900

	 
	20
	15
	100
	11
	64QAM
	18
	1/2
	39936
	24
	1
	5
	79200
	13200

	 
	25
	15
	128
	11
	64QAM
	18
	1/2
	51216
	24
	1
	7
	101376
	16896

	 
	30
	15
	160
	11
	64QAM
	18
	1/2
	63528
	24
	1
	8
	126720
	21120

	 
	40
	15
	216
	11
	64QAM
	18
	1/2
	86040
	24
	1
	11
	171072
	28512

	 
	50
	15
	270
	11
	64QAM
	18
	1/2
	108552
	24
	1
	13
	213840
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.4-2: Reference Channels for DFT-s-OFDM 64QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	10
	11
	64QAM
	18
	1/2
	3968
	24
	1
	1
	7920
	1320

	 
	10
	30
	24
	11
	64QAM
	18
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	15
	30
	36
	11
	64QAM
	18
	1/2
	14344
	24
	1
	2
	28512
	4752

	 
	20
	30
	50
	11
	64QAM
	18
	1/2
	19968
	24
	1
	3
	39600
	6600

	 
	25
	30
	64
	11
	64QAM
	18
	1/2
	25608
	24
	1
	4
	50688
	8448

	 
	30
	30
	75
	11
	64QAM
	18
	1/2
	30216
	24
	1
	4
	59400
	9900

	 
	40
	30
	100
	11
	64QAM
	18
	1/2
	39936
	24
	1
	5
	79200
	13200

	 
	50
	30
	128
	11
	64QAM
	18
	1/2
	51216
	24
	1
	7
	101376
	16896

	 
	60
	30
	162
	11
	64QAM
	18
	1/2
	64552
	24
	1
	8
	128304
	21384

	 
	80
	30
	216
	11
	64QAM
	18
	1/2
	86040
	24
	1
	11
	171072
	28512

	 
	90
	30
	243
	11
	64QAM
	18
	1/2
	96264
	24
	1
	12
	192456
	32076

	 
	100
	30
	270
	11
	64QAM
	18
	1/2
	108552
	24
	1
	13
	213840
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.4-3: Reference Channels for DFT-s-OFDM 64QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10
	60
	10
	11
	64QAM
	18
	1/2
	3968
	24
	1
	1
	7920
	1320

	 
	15
	60
	18
	11
	64QAM
	18
	1/2
	7168
	24
	1
	1
	14256
	2376

	 
	20
	60
	24
	11
	64QAM
	18
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	25
	60
	30
	11
	64QAM
	18
	1/2
	12040
	24
	1
	2
	23760
	3960

	 
	30
	60
	36
	11
	64QAM
	18
	1/2
	14344
	24
	1
	2
	28512
	4752

	 
	40
	60
	50
	11
	64QAM
	18
	1/2
	19968
	24
	1
	3
	39600
	6600

	 
	50
	60
	64
	11
	64QAM
	18
	1/2
	25608
	24
	1
	4
	50688
	8448

	 
	60
	60
	75
	11
	64QAM
	18
	1/2
	30216
	24
	1
	4
	59400
	9900

	 
	80
	60
	100
	11
	64QAM
	18
	1/2
	39936
	24
	1
	5
	79200
	13200

	 
	90
	60
	120
	11
	64QAM
	18
	1/2
	48168
	24
	1
	6
	95040
	15840

	 
	100
	60
	135
	11
	64QAM
	18
	1/2
	54296
	24
	1
	7
	106920
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3.5
DFT-s-OFDM 256QAM

Table A.2.3.5-1: Reference Channels for DFT-s-OFDM 256QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	256QAM
	20
	2/3
	17424
	24
	1
	3
	26400
	3300

	 
	10
	15
	50
	11
	256QAM
	20
	2/3
	34816
	24
	1
	5
	52800
	6600

	 
	15
	15
	75
	11
	256QAM
	20
	2/3
	53288
	24
	1
	7
	79200
	9900

	 
	20
	15
	100
	11
	256QAM
	20
	2/3
	69672
	24
	1
	9
	105600
	13200

	 
	25
	15
	128
	11
	256QAM
	20
	2/3
	90176
	24
	1
	11
	135168
	16896

	 
	30
	15
	160
	11
	256QAM
	20
	2/3
	112648
	24
	1
	14
	168960
	21120

	 
	40
	15
	216
	11
	256QAM
	20
	2/3
	151608
	24
	1
	18
	228096
	28512

	 
	50
	15
	270
	11
	256QAM
	20
	2/3
	188576
	24
	1
	23
	285120
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.5-2: Reference Channels for DFT-s-OFDM 256QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	10
	11
	256QAM
	20
	2/3
	7040
	24
	1
	1
	10560
	1320

	 
	10
	30
	24
	11
	256QAM
	20
	2/3
	16896
	24
	1
	3
	25344
	3168

	 
	15
	30
	36
	11
	256QAM
	20
	2/3
	25104
	24
	1
	3
	38016
	4752

	 
	20
	30
	50
	11
	256QAM
	20
	2/3
	34816
	24
	1
	5
	52800
	6600

	 
	25
	30
	64
	11
	256QAM
	20
	2/3
	45096
	24
	1
	6
	67584
	8448

	 
	30
	30
	75
	11
	256QAM
	20
	2/3
	53288
	24
	1
	7
	79200
	9900

	 
	40
	30
	100
	11
	256QAM
	20
	2/3
	69672
	24
	1
	9
	105600
	13200

	 
	50
	30
	128
	11
	256QAM
	20
	2/3
	90176
	24
	1
	11
	135168
	16896

	 
	60
	30
	162
	11
	256QAM
	20
	2/3
	114776
	24
	1
	14
	171072
	21384

	 
	80
	30
	216
	11
	256QAM
	20
	2/3
	151608
	24
	1
	18
	228096
	28512

	 
	90
	30
	243
	11
	256QAM
	20
	2/3
	172176
	24
	1
	21
	256608
	32076

	 
	100
	30
	270
	11
	256QAM
	20
	2/3
	188576
	24
	1
	23
	285120
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.5-3: Reference Channels for DFT-s-OFDM 256QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10
	60
	10
	11
	256QAM
	20
	2/3
	7040
	24
	1
	1
	10560
	1320

	 
	15
	60
	18
	11
	256QAM
	20
	2/3
	12552
	24
	1
	2
	19008
	2376

	 
	20
	60
	24
	11
	256QAM
	20
	2/3
	16896
	24
	1
	3
	25344
	3168

	 
	25
	60
	30
	11
	256QAM
	20
	2/3
	21000
	24
	1
	3
	31680
	3960

	 
	30
	60
	36
	11
	256QAM
	20
	2/3
	25104
	24
	1
	3
	38016
	4752

	 
	40
	60
	50
	11
	256QAM
	20
	2/3
	34816
	24
	1
	5
	52800
	6600

	 
	50
	60
	64
	11
	256QAM
	20
	2/3
	45096
	24
	1
	6
	67584
	8448

	 
	60
	60
	75
	11
	256QAM
	20
	2/3
	53288
	24
	1
	7
	79200
	9900

	 
	80
	60
	100
	11
	256QAM
	20
	2/3
	69672
	24
	1
	9
	105600
	13200

	 
	90
	60
	120
	11
	256QAM
	20
	2/3
	83976
	24
	1
	10
	126720
	15840

	 
	100
	60
	135
	11
	256QAM
	20
	2/3
	94248
	24
	1
	12
	142560
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3.6
CP-OFDM QPSK

Table A.2.3.6-1: Reference Channels for CP-OFDM QPSK for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	15
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	5
	15
	13
	11
	QPSK
	2
	1/6
	672
	16
	2
	1
	3432
	1716

	 
	5
	15
	25
	11
	QPSK
	2
	1/6
	1256
	16
	2
	1
	6600
	3300

	 
	10
	15
	26
	11
	QPSK
	2
	1/6
	1288
	16
	2
	1
	6864
	3432

	 
	10
	15
	52
	11
	QPSK
	2
	1/6
	2600
	16
	2
	1
	13728
	6864

	 
	15
	15
	40
	11
	QPSK
	2
	1/6
	2024
	16
	2
	1
	10560
	5280

	 
	15
	15
	79
	11
	QPSK
	2
	1/6
	3912
	24
	2
	2
	20856
	10428

	 
	20
	15
	53
	11
	QPSK
	2
	1/6
	2664
	16
	2
	1
	13992
	6996

	 
	20
	15
	106
	11
	QPSK
	2
	1/6
	5256
	24
	2
	2
	27984
	13992

	 
	25
	15
	67
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17688
	8844

	 
	25
	15
	133
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35112
	17556

	 
	30
	15
	80
	11
	QPSK
	2
	1/6
	3976
	24
	2
	2
	21120
	10560

	 
	30
	15
	160
	11
	QPSK
	2
	1/6
	7944
	24
	2
	3
	42240
	21120

	 
	40
	15
	108
	11
	QPSK
	2
	1/6
	5384
	24
	2
	2
	28512
	14256

	 
	40
	15
	216
	11
	QPSK
	2
	1/6
	10752
	24
	2
	3
	57024
	28512

	 
	50
	15
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	 
	50
	15
	270
	11
	QPSK
	2
	1/6
	13320
	24
	2
	4
	71280
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.6-2: Reference Channels for CP-OFDM QPSK for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	5
	30
	6
	11
	QPSK
	2
	1/6
	304
	16
	2
	1
	1584
	792

	 
	5
	30
	11
	11
	QPSK
	2
	1/6
	552
	16
	2
	1
	2904
	1452

	 
	10
	30
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	 
	10
	30
	24
	11
	QPSK
	2
	1/6
	1192
	16
	2
	1
	6336
	3168

	 
	15
	30
	19
	11
	QPSK
	2
	1/6
	984
	16
	2
	1
	5016
	2508

	 
	15
	30
	38
	11
	QPSK
	2
	1/6
	1928
	16
	2
	1
	10032
	5016

	 
	20
	30
	26
	11
	QPSK
	2
	1/6
	1288
	16
	2
	1
	6864
	3432

	 
	20
	30
	51
	11
	QPSK
	2
	1/6
	2536
	16
	2
	1
	13464
	6732

	 
	25
	30
	33
	11
	QPSK
	2
	1/6
	1672
	16
	2
	1
	8712
	4356

	 
	25
	30
	65
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	17160
	8580

	 
	30
	30
	39
	11
	QPSK
	2
	1/6
	2024
	16
	2
	1
	10296
	5148

	 
	30
	30
	78
	11
	QPSK
	2
	1/6
	3848
	24
	2
	2
	20592
	10296

	 
	40
	30
	53
	11
	QPSK
	2
	1/6
	2664
	16
	2
	1
	13992
	6996

	 
	40
	30
	106
	11
	QPSK
	2
	1/6
	5256
	24
	2
	2
	27984
	13992

	 
	50
	30
	67
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17688
	8844

	 
	50
	30
	133
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35112
	17556

	 
	60
	30
	81
	11
	QPSK
	2
	1/6
	4040
	24
	2
	2
	21384
	10692

	 
	60
	30
	162
	11
	QPSK
	2
	1/6
	8064
	24
	2
	3
	42768
	21384

	 
	80
	30
	109
	11
	QPSK
	2
	1/6
	5384
	24
	2
	2
	28776
	14388

	 
	80
	30
	217
	11
	QPSK
	2
	1/6
	10752
	24
	2
	3
	57288
	28644

	 
	90
	30
	123
	11
	QPSK
	2
	1/6
	6152
	24
	2
	2
	32472
	16236

	 
	90
	30
	245
	11
	QPSK
	2
	1/6
	12296
	24
	2
	4
	64680
	32340

	 
	100
	30
	137
	11
	QPSK
	2
	1/6
	6792
	24
	2
	2
	36168
	18084

	 
	100
	30
	273
	11
	QPSK
	2
	1/6
	13576
	24
	2
	4
	72072
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.6-3: Reference Channels for CP-OFDM QPSK for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	 
	10
	60
	6
	11
	QPSK
	2
	1/6
	304
	16
	2
	1
	1584
	792

	 
	10
	60
	11
	11
	QPSK
	2
	1/6
	552
	16
	2
	1
	2904
	1452

	 
	15
	60
	9
	11
	QPSK
	2
	1/6
	456
	16
	2
	1
	2376
	1188

	 
	15
	60
	18
	11
	QPSK
	2
	1/6
	928
	16
	2
	1
	4752
	2376

	 
	20
	60
	12
	11
	QPSK
	2
	1/6
	608
	16
	2
	1
	3168
	1584

	 
	20
	60
	24
	11
	QPSK
	2
	1/6
	1192
	16
	2
	1
	6336
	3168

	 
	25
	60
	16
	11
	QPSK
	2
	1/6
	808
	16
	2
	1
	4224
	2112

	 
	25
	60
	31
	11
	QPSK
	2
	1/6
	1544
	16
	2
	1
	8184
	4092

	 
	30
	60
	19
	11
	QPSK
	2
	1/6
	984
	16
	2
	1
	5016
	2508

	 
	30
	60
	38
	11
	QPSK
	2
	1/6
	1928
	16
	2
	1
	10032
	5016

	 
	40
	60
	26
	11
	QPSK
	2
	1/6
	1288
	16
	2
	1
	6864
	3432

	 
	40
	60
	51
	11
	QPSK
	2
	1/6
	2536
	16
	2
	1
	13464
	6732

	 
	50
	60
	33
	11
	QPSK
	2
	1/6
	1672
	16
	2
	1
	8712
	4356

	 
	50
	60
	65
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	17160
	8580

	 
	60
	60
	40
	11
	QPSK
	2
	1/6
	2024
	16
	2
	1
	10560
	5280

	 
	60
	60
	79
	11
	QPSK
	2
	1/6
	3912
	24
	2
	2
	20856
	10428

	 
	80
	60
	54
	11
	QPSK
	2
	1/6
	2664
	16
	2
	1
	14256
	7128

	 
	80
	60
	107
	11
	QPSK
	2
	1/6
	5256
	24
	2
	2
	28248
	14124

	 
	90
	60
	61
	11
	QPSK
	2
	1/6
	3104
	16
	2
	1
	16104
	8052

	 
	90
	60
	121
	11
	QPSK
	2
	1/6
	6024
	24
	2
	2
	31944
	15972

	 
	100
	60
	68
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17952
	8976

	 
	100
	60
	135
	11
	QPSK
	2
	1/6
	6664
	24
	2
	2
	35640
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3.7
CP-OFDM 16QAM

Table A.2.3.7-1: Reference Channels for CP-OFDM 16QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	15
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	15
	13
	11
	16QAM
	10
	1/3
	2280
	16
	2
	1
	6864
	1716

	 
	5
	15
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	10
	15
	26
	11
	16QAM
	10
	1/3
	4480
	24
	1
	1
	13728
	3432

	 
	10
	15
	52
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27456
	6864

	 
	15
	15
	40
	11
	16QAM
	10
	1/3
	7040
	24
	1
	1
	21120
	5280

	 
	15
	15
	79
	11
	16QAM
	10
	1/3
	13832
	24
	1
	2
	41712
	10428

	 
	20
	15
	53
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27984
	6996

	 
	20
	15
	106
	11
	16QAM
	10
	1/3
	18432
	24
	1
	3
	55968
	13992

	 
	25
	15
	67
	11
	16QAM
	10
	1/3
	11784
	24
	1
	2
	35376
	8844

	 
	25
	15
	133
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	70224
	17556

	 
	30
	15
	80
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42240
	10560

	 
	30
	15
	160
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	84480
	21120

	 
	40
	15
	108
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57024
	14256

	 
	40
	15
	216
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114048
	28512

	 
	50
	15
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	 
	50
	15
	270
	11
	16QAM
	10
	1/3
	47112
	24
	1
	6
	142560
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.7-2: Reference Channels for CP-OFDM 16QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	30
	6
	11
	16QAM
	10
	1/3
	1064
	16
	2
	1
	3168
	792

	 
	5
	30
	11
	11
	16QAM
	10
	1/3
	1928
	16
	2
	1
	5808
	1452

	 
	10
	30
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	10
	30
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	15
	30
	19
	11
	16QAM
	10
	1/3
	3368
	16
	2
	1
	10032
	2508

	 
	15
	30
	38
	11
	16QAM
	10
	1/3
	6656
	24
	1
	1
	20064
	5016

	 
	20
	30
	26
	11
	16QAM
	10
	1/3
	4480
	24
	1
	1
	13728
	3432

	 
	20
	30
	51
	11
	16QAM
	10
	1/3
	8968
	24
	1
	2
	26928
	6732

	 
	25
	30
	33
	11
	16QAM
	10
	1/3
	5760
	24
	1
	1
	17424
	4356

	 
	25
	30
	65
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	34320
	8580

	 
	30
	30
	39
	11
	16QAM
	10
	1/3
	6784
	24
	1
	1
	20592
	5148

	 
	30
	30
	78
	11
	16QAM
	10
	1/3
	13576
	24
	1
	2
	41184
	10296

	 
	40
	30
	53
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27984
	6996

	 
	40
	30
	106
	11
	16QAM
	10
	1/3
	18432
	24
	1
	3
	55968
	13992

	 
	50
	30
	67
	11
	16QAM
	10
	1/3
	11784
	24
	1
	2
	35376
	8844

	 
	50
	30
	133
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	70224
	17556

	 
	60
	30
	81
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42768
	10692

	 
	60
	30
	162
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	85536
	21384

	 
	80
	30
	109
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57552
	14388

	 
	80
	30
	217
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114576
	28644

	 
	90
	30
	123
	11
	16QAM
	10
	1/3
	21504
	24
	1
	3
	64944
	16236

	 
	90
	30
	245
	11
	16QAM
	10
	1/3
	43032
	24
	1
	6
	129360
	32340

	 
	100
	30
	137
	11
	16QAM
	10
	1/3
	24072
	24
	1
	3
	72336
	18084

	 
	100
	30
	273
	11
	16QAM
	10
	1/3
	48168
	24
	1
	6
	144144
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.7-3: Reference Channels for CP-OFDM 16QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	10
	60
	6
	11
	16QAM
	10
	1/3
	1064
	16
	2
	1
	3168
	792

	 
	10
	60
	11
	11
	16QAM
	10
	1/3
	1928
	16
	2
	1
	5808
	1452

	 
	15
	60
	9
	11
	16QAM
	10
	1/3
	1608
	16
	2
	1
	4752
	1188

	 
	15
	60
	18
	11
	16QAM
	10
	1/3
	3240
	16
	2
	1
	9504
	2376

	 
	20
	60
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	20
	60
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	25
	60
	16
	11
	16QAM
	10
	1/3
	2792
	16
	2
	1
	8448
	2112

	 
	25
	60
	31
	11
	16QAM
	10
	1/3
	5376
	24
	1
	1
	16368
	4092

	 
	30
	60
	19
	11
	16QAM
	10
	1/3
	3368
	16
	2
	1
	10032
	2508

	 
	30
	60
	38
	11
	16QAM
	10
	1/3
	6656
	24
	1
	1
	20064
	5016

	 
	40
	60
	26
	11
	16QAM
	10
	1/3
	4480
	24
	1
	1
	13728
	3432

	 
	40
	60
	51
	11
	16QAM
	10
	1/3
	8968
	24
	1
	2
	26928
	6732

	 
	50
	60
	33
	11
	16QAM
	10
	1/3
	5760
	24
	1
	1
	17424
	4356

	 
	50
	60
	65
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	34320
	8580

	 
	60
	60
	40
	11
	16QAM
	10
	1/3
	7040
	24
	1
	1
	21120
	5280

	 
	60
	60
	79
	11
	16QAM
	10
	1/3
	13832
	24
	1
	2
	41712
	10428

	 
	80
	60
	54
	11
	16QAM
	10
	1/3
	9480
	24
	1
	2
	28512
	7128

	 
	80
	60
	107
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	56496
	14124

	 
	90
	60
	61
	11
	16QAM
	10
	1/3
	10760
	24
	1
	2
	32208
	8052

	 
	90
	60
	121
	11
	16QAM
	10
	1/3
	21000
	24
	1
	3
	63888
	15972

	 
	100
	60
	68
	11
	16QAM
	10
	1/3
	11784
	24
	1
	2
	35904
	8976

	 
	100
	60
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3.8
CP-OFDM 64QAM

Table A.2.3.8-1: Reference Channels for CP-OFDM 64QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	64QAM
	19
	1/2
	9992
	24
	1
	2
	19800
	3300

	 
	10
	15
	52
	11
	64QAM
	19
	1/2
	21000
	24
	1
	3
	41184
	6864

	 
	15
	15
	79
	11
	64QAM
	19
	1/2
	31752
	24
	1
	4
	62568
	10428

	 
	20
	15
	106
	11
	64QAM
	19
	1/2
	42016
	24
	1
	5
	83952
	13992

	 
	25
	15
	133
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	105336
	17556

	 
	30
	15
	160
	11
	64QAM
	19
	1/2
	63528
	24
	1
	8
	126720
	21120

	 
	40
	15
	216
	11
	64QAM
	19
	1/2
	86040
	24
	1
	11
	171072
	28512

	 
	50
	15
	270
	11
	64QAM
	19
	1/2
	108552
	24
	1
	13
	213840
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.8-2: Reference Channels for CP-OFDM 64QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	11
	11
	64QAM
	19
	1/2
	4352
	24
	1
	1
	8712
	1452

	 
	10
	30
	24
	11
	64QAM
	19
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	15
	30
	38
	11
	64QAM
	19
	1/2
	15112
	24
	1
	2
	30096
	5016

	 
	20
	30
	51
	11
	64QAM
	19
	1/2
	20496
	24
	1
	3
	40392
	6732

	 
	25
	30
	65
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	51480
	8580

	 
	30
	30
	78
	11
	64QAM
	19
	1/2
	31240
	24
	1
	4
	61776
	10296

	 
	40
	30
	106
	11
	64QAM
	19
	1/2
	42016
	24
	1
	5
	83952
	13992

	 
	50
	30
	133
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	105336
	17556

	 
	60
	30
	162
	11
	64QAM
	19
	1/2
	64552
	24
	1
	8
	128304
	21384

	 
	80
	30
	217
	11
	64QAM
	19
	1/2
	86040
	24
	1
	11
	171864
	28644

	 
	90
	30
	245
	11
	64QAM
	19
	1/2
	98376
	24
	1
	12
	194040
	32340

	 
	100
	30
	273
	11
	64QAM
	19
	1/2
	108552
	24
	1
	13
	216216
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.8-3: Reference Channels for CP-OFDM 64QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10
	60
	11
	11
	64QAM
	19
	1/2
	4352
	24
	1
	1
	8712
	1452

	 
	15
	60
	18
	11
	64QAM
	19
	1/2
	7168
	24
	1
	1
	14256
	2376

	 
	20
	60
	24
	11
	64QAM
	19
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	25
	60
	31
	11
	64QAM
	19
	1/2
	12296
	24
	1
	2
	24552
	4092

	 
	30
	60
	38
	11
	64QAM
	19
	1/2
	15112
	24
	1
	2
	30096
	5016

	 
	40
	60
	51
	11
	64QAM
	19
	1/2
	20496
	24
	1
	3
	40392
	6732

	 
	50
	60
	65
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	51480
	8580

	 
	60
	60
	79
	11
	64QAM
	19
	1/2
	31752
	24
	1
	4
	62568
	10428

	 
	80
	60
	107
	11
	64QAM
	19
	1/2
	43032
	24
	1
	6
	84744
	14124

	 
	90
	60
	121
	11
	64QAM
	19
	1/2
	48168
	24
	1
	6
	95832
	15972

	 
	100
	60
	135
	11
	64QAM
	19
	1/2
	54296
	24
	1
	7
	106920
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3.9
CP-OFDM 256QAM

Table A.2.3.9-1: Reference Channels for CP-OFDM 256QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	256QAM
	20
	2/3
	17424
	24
	1
	3
	26400
	3300

	 
	10
	15
	52
	11
	256QAM
	20
	2/3
	36896
	24
	1
	5
	54912
	6864

	 
	15
	15
	79
	11
	256QAM
	20
	2/3
	55304
	24
	1
	7
	83424
	10428

	 
	20
	15
	106
	11
	256QAM
	20
	2/3
	73776
	24
	1
	9
	111936
	13992

	 
	25
	15
	133
	11
	256QAM
	20
	2/3
	94248
	24
	1
	12
	140448
	17556

	 
	30
	15
	160
	11
	256QAM
	20
	2/3
	112648
	24
	1
	14
	168960
	21120

	 
	40
	15
	216
	11
	256QAM
	20
	2/3
	151608
	24
	1
	18
	228096
	28512

	 
	50
	15
	270
	11
	256QAM
	20
	2/3
	188576
	24
	1
	23
	285120
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.9-2: Reference Channels for CP-OFDM 256QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	11
	11
	256QAM
	20
	2/3
	7680
	24
	1
	1
	11616
	1452

	 
	10
	30
	24
	11
	256QAM
	20
	2/3
	16896
	24
	1
	3
	25344
	3168

	 
	15
	30
	38
	11
	256QAM
	20
	2/3
	26632
	24
	1
	4
	40128
	5016

	 
	20
	30
	51
	11
	256QAM
	20
	2/3
	35856
	24
	1
	5
	53856
	6732

	 
	25
	30
	65
	11
	256QAM
	20
	2/3
	46104
	24
	1
	6
	68640
	8580

	 
	30
	30
	78
	11
	256QAM
	20
	2/3
	55304
	24
	1
	7
	82368
	10296

	 
	40
	30
	106
	11
	256QAM
	20
	2/3
	73776
	24
	1
	9
	111936
	13992

	 
	50
	30
	133
	11
	256QAM
	20
	2/3
	94248
	24
	1
	12
	140448
	17556

	 
	60
	30
	162
	11
	256QAM
	20
	2/3
	114776
	24
	1
	14
	171072
	21384

	 
	80
	30
	217
	11
	256QAM
	20
	2/3
	151608
	24
	1
	18
	229152
	28644

	 
	90
	30
	245
	11
	256QAM
	20
	2/3
	172176
	24
	1
	21
	258720
	32340

	 
	100
	30
	273
	11
	256QAM
	20
	2/3
	192624
	24
	1
	23
	288288
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.9-3: Reference Channels for CP-OFDM 256QAM for 60kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39 (Note 3)
	Total number of bits per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39
	Total modulated symbols per slot for slots 4, 9, 14, 19, 24, 29, 34 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10
	60
	11
	11
	256QAM
	20
	2/3
	7680
	24
	1
	1
	11616
	1452

	 
	15
	60
	18
	11
	256QAM
	20
	2/3
	12552
	24
	1
	2
	19008
	2376

	 
	20
	60
	24
	11
	256QAM
	20
	2/3
	16896
	24
	1
	3
	25344
	3168

	 
	25
	60
	31
	11
	256QAM
	20
	2/3
	22032
	24
	1
	3
	32736
	4092

	 
	30
	60
	38
	11
	256QAM
	20
	2/3
	26632
	24
	1
	4
	40128
	5016

	 
	40
	60
	51
	11
	256QAM
	20
	2/3
	35856
	24
	1
	5
	53856
	6732

	 
	50
	60
	65
	11
	256QAM
	20
	2/3
	46104
	24
	1
	6
	68640
	8580

	 
	60
	60
	79
	11
	256QAM
	20
	2/3
	55304
	24
	1
	7
	83424
	10428

	 
	80
	60
	107
	11
	256QAM
	20
	2/3
	75792
	24
	1
	9
	112992
	14124

	 
	90
	60
	121
	11
	256QAM
	20
	2/3
	86040
	24
	1
	11
	127776
	15972

	 
	100
	60
	135
	11
	256QAM
	20
	2/3
	94248
	24
	1
	12
	142560
	17820

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [xx].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)



A.3
DL reference measurement channels

A.3.1
General
Table A.3.1-1: Common reference channel parameters

	Parameter
	Unit
	Value

	CORESET frequency domain allocation
	
	Full BW

	CORESET time domain allocation
	
	2 OFDM symbols at the begin of each slot

	PDSCH mapping type
	
	Type A

	PDSCH start symbol index (S)
	
	2

	Number of consecutive PDSCH symbols (L)
	
	12

	PDSCH PRB bundling
	PRBs
	2

	Dynamic PRB bundling
	
	false

	MCS table for TBS determination
	
	64QAM

	Overhead value for TBS determination
	
	0

	First DMRS position for Type A PDSCH mapping
	
	2

	DMRS type
	
	Type 1

	Number of additional DMRS
	
	2

	FDM between DMRS and PDSCH
	
	Disable

	TRS configuration
	
	1 slot, periodicity 10 ms, offset 0

	PTRS configuration
	
	PTRS is not configured



A.3.2
DL reference measurement channels for FDD
A.3.2.1
General

[FRC applicability TBA]
Table A.3.2.1-1: Additional reference channels parameters for FDD

	Parameter
	Unit
	Value

	Number of HARQ Processes 
	
	4

	K1 value 
	
	2 for all slots


A.3.2.2
FRC for receiver requirements for QPSK
Table A.3.2.2-1: Fixed reference channel for receiver requirements (SCS 15 kHz, FDD, QPSK 1/3)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	[160]
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	9
	9
	9
	9
	9
	9
	9
	9

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	Bits
	1672
	3368
	5120
	6912
	8712
	10504
	14088
	17424

	Transport block CRC
	Bits
	16
	16
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	CBs
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	Bits
	5400
	11232
	17064
	22896
	28728
	34560
	46656
	58320

	Max. Throughput averaged over 1 frame
	Mbps
	1.504
	3.031
	4.608
	6.220
	7.841
	9.454
	12.679
	15.682

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame,


Table A.3.2.2-2: Fixed reference channel for receiver requirements (SCS 30 kHz, FDD, QPSK 1/3)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	[78]
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	Bits
	736
	1608
	2472
	3368
	4224
	4992
	6912
	8712
	10504
	14088
	17928

	Transport block CRC
	Bits
	16
	16
	16
	16
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	CBs
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	Bits
	2376
	5184
	8208
	11016
	14040
	16848
	22896
	28728
	34992
	46872
	58968

	Max. Throughput averaged over 1 frame
	Mbps
	1.398
	3.055
	4.697
	6.399
	8.025
	9.485
	13.133
	16.553
	19.958
	26.767
	34.063

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame,


Table A.3.2.2-3: Fixed reference channel for receiver requirements (SCS 60 kHz, FDD, QPSK 1/3)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
[image: image3.wmf]m


	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	[38]
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	38
	38
	38
	38
	38
	38
	38
	38
	38
	38

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots2,…,39
	Bits
	736
	1192
	1608
	2024
	2472
	3368
	4224
	5120
	6912
	8712

	Transport block CRC
	Bits
	16
	16
	16
	16
	16
	16
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2
	2
	2
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots2,…,39
	CBs
	1
	1
	1
	1
	1
	1
	1
	1
	1
	2

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,…,39
	Bits
	2376
	3888
	5184
	6696
	8208
	11016
	14040
	17064
	23112
	29160

	Max. Throughput averaged over 1 frame
	Mbps
	2.870
	4.649
	6.271
	7.894
	9.641
	13.135
	16.474
	19.968
	26.957
	33.977

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


A.3.2.3
FRC for maximum input level for 64QAM
Table A.3.2.3-1: Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz, FDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	[160]
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	9
	9
	9
	9
	9
	9
	9
	9

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24
	24

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

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	Bits
	12296
	25608
	38936
	52224
	64552
	77896
	106576
	131176

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	CBs
	2
	4
	5
	7
	8
	10
	13
	16

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	Bits
	16200
	33696
	51192
	68688
	86184
	103680
	139968
	174960

	Max. Throughput averaged over 1 frame
	Mbps
	11.066
	23.047
	35.042
	47.002
	58.097
	70.106
	95.918
	118.058

	NOTE 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.

NOTE 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

NOTE 3: 
SS/PBCH block is transmitted in slot 0 of each frame

NOTE 4:
Slot i is slot index per frame


Table A.3.2.3-2: Fixed reference channel for maximum input level receiver requirements (SCS 30 kHz, FDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
[image: image5.wmf]m


	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	[78]
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

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

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	Bits
	5376
	11784
	18432
	25104
	31752
	37896
	52224
	64552
	79896
	106576
	135296

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	CBs
	1
	2
	3
	3
	4
	5
	7
	8
	10
	13
	17

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	Bits
	7128
	15552
	24624
	33048
	42120
	50544
	68688
	86184
	104976
	140616
	176904

	Max. Throughput averaged over 1 frame
	Mbps
	10.214
	22.390
	35.021
	47.698
	60.329
	72.002
	99.226
	122.649
	151.802
	202.494
	257.062

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1
Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot 0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.2.3-3: Fixed Reference Channel for Maximum input level receiver requirements (SCS 60 kHz, FDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
[image: image6.wmf]m


	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	[38]
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	38
	38
	38
	38
	38
	38
	38
	38
	38
	38

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

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

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,…,39
	Bits
	5376
	8712
	11784
	15112
	18432
	25104
	31752
	38936
	52224
	65576

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,…,39
	CBs
	1
	2
	2
	2
	3
	3
	4
	5
	7
	8

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,…,39
	Bits
	7128
	11664
	15552
	20088
	24624
	33048
	42120
	51192
	69336
	87480

	Max. Throughput averaged over 1 frame
	Mbps
	20.429
	33.106
	44.779
	57.426
	70.042
	95.395
	120.658
	147.957
	198.451
	249.189

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


A.3.2.4
FRC for maximum input level for 256 QAM
Table A.3.2.4-1: Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz, FDD, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	[160]
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	9
	9
	9
	9
	9
	9
	9
	9

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23
	23

	Modulation
	
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	Bits
	16896
	34816
	53288
	71688
	90176
	108552
	143400
	180376

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	CBs
	3
	5
	7
	9
	12
	14
	18
	23

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,5,6,7,8,9
	Bits
	21600
	44928
	68256
	91584
	114912
	138240
	186624
	233280

	Max. Throughput averaged over 1 frame
	Mbps
	15.206
	31.334
	47.959
	64.519
	81.158
	97.697
	129.060
	162.338

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot 0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.2.4-2: Fixed reference channel for maximum input level receiver requirements (SCS 30 kHz, FDD, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
[image: image8.wmf]m


	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	[78]
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23

	Modulation
	
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	Bits
	7424
	16136
	25608
	33816
	44040
	52224
	71688
	90176
	108552
	147576
	184424

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	CBs
	1
	3
	4
	5
	6
	7
	9
	12
	14
	19
	23

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	Bits
	9504
	20736
	32832
	44064
	56160
	67392
	91584
	114912
	139968
	187488
	235872

	Max. Throughput averaged over 1 frame
	Mbps
	14.106
	30.658
	48.655
	64.250
	83.676
	99.226
	136.207
	171.334
	206.249
	280.394
	350.406

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot 0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.2.4-3: Fixed reference channel for maximum input level receiver requirements (SCS 60 kHz, FDD, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
[image: image9.wmf]m


	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	[38]
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	38
	38
	38
	38
	38
	38
	38
	38
	38
	38

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23

	Modulation
	
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,…,39
	Bits
	7424
	12040
	16136
	21000
	25608
	33816
	44040
	53288
	71688
	90176

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,…,39
	CBs
	1
	2
	3
	3
	4
	5
	6
	7
	9
	12

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,1
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,…,39
	Bits
	9504
	15552
	20736
	26784
	32832
	44064
	56160
	68256
	92448
	116640

	Max. Throughput averaged over 1 frame
	Mbps
	28.211
	45.752
	61.317
	79.800
	97.310
	128.501
	167.352
	202.494
	272.414
	342.669

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


A.3.3
DL reference measurementchannels for TDD
A.3.3.1
General
Table A.3.3.1-1: Additional reference channels parameters for TDD

	Parameter
	Value

	
	SCS 15 kHz (µ=0)
	SCS 30 kHz (µ=1)
	SCS 60 kHz (µ=2)

	UL-DL configuration
	referenceSubcarrierSpacing
	15 kHz
	30 kHz
	60 kHz

	
	dl-UL-TransmissionPeriodicity
	5 ms
	5 ms
	1.25 ms

	
	nrofDownlinkSlots
	3
	7
	3

	
	nrofDownlinkSymbols
	10
	6
	6

	
	nrofUplinkSlot
	1
	2
	1

	
	nrofUplinkSymbols
	2
	4
	4

	Number of HARQ Processes
	8
	8
	8

	K1 value
	K1 = 4 if mod(i,5) = 0
K1 =3 if mod(i,5) = 1
K1 =2 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,9}
	K1 =8 if mod(i,10) = 0
K1 =7 if mod(i,10) = 1
K1 =6 if mod(i,10) = 2
K1 =5 if mod(i,10) = 3
K1 =4 if mod(i,10) = 4
K1 =3 if mod(i,10) = 5
K1 =2 if mod(i,10) = 6
where i is slot index per frame; i = {0,…,19}
	K1 = 4 if mod(i,5) = 0
K1 =3 if mod(i,5) = 1
K1 =2 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,39}


A.3.3.2
FRC for receiver requirements for QPSK
Table A.3.3.2-1: Fixed reference channel for receiver requirements (SCS 15 kHz, TDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	[160]
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	5
	5
	5
	5
	5
	5
	5
	5

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	Bits
	1672
	3368
	5120
	6912
	8712
	10504
	14088
	17424

	Transport block CRC
	Bits
	16
	16
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	CBs
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	Bits
	5400
	11232
	17064
	22896
	28728
	34560
	46656
	58320

	Max. Throughput averaged over 1 frame
	Mbps
	0.836
	1.684
	2.560
	3.456
	4.356
	5.252
	7.044
	8.712

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot 0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.3.2-2: Fixed reference channel for receiver requirements (SCS 30 kHz, TDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	Bits
	736
	1608
	2472
	3368
	4224
	4992
	6912
	8712
	10504
	14088
	17928

	Transport block CRC
	Bits
	16
	16
	16
	16
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	CBs
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	Bits
	2376
	5184
	8208
	11016
	14040
	16848
	22896
	28728
	34992
	46872
	58968

	Max. Throughput averaged over 1 frame
	Mbps
	0.957
	2.090
	3.214
	4.378
	5.491
	6.490
	8.986
	11.326
	13.655
	18.314
	23.306

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3:
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.3.2-3: Fixed reference channel for receiver requirements (SCS 60 kHz, TDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	22
	22
	22
	22
	22
	22
	22
	22
	22
	22

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	Bits
	736
	1192
	1608
	2024
	2472
	3368
	4224
	5120
	6912
	8712

	Transport block CRC
	Bits
	16
	16
	16
	16
	16
	16
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2
	2
	2
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	CBs
	1
	1
	1
	1
	1
	1
	1
	1
	1
	2

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	Bits
	2376
	3888
	5184
	6696
	8208
	11016
	14040
	17064
	23112
	29160

	Max. Throughput averaged over 1 frame
	Mbps
	1.619
	2.622
	3.538
	4.453
	5.438
	7.410
	9.293
	11.264
	15.206
	19.166

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


A.3.3.3
FRC for maximum input level for 64QAM
Table A.3.3.3-1: Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz, TDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	[160]
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	5
	5
	5
	5
	5
	5
	5
	5

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24
	24

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

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	Bits
	12296
	25608
	38936
	52224
	64552
	77896
	106576
	131176

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	CBs
	2
	4
	5
	7
	8
	10
	13
	16

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	Bits
	16200
	33696
	51192
	68688
	86184
	103680
	139968
	174960

	Max. Throughput averaged over 1 frame
	Mbps
	6.148
	12.804
	19.468
	26.112
	32.276
	38.948
	53.288
	65.588

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot 0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.3.3-2: Fixed reference channel for maximum input level receiver requirements (SCS 30 kHz, TDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

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

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	Bits
	5376
	11784
	18432
	25104
	31752
	37896
	52224
	64552
	79896
	106576
	135296

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	CBs
	1
	2
	3
	3
	4
	5
	7
	8
	10
	13
	17

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	Bits
	7128
	15552
	24624
	33048
	42120
	50544
	68688
	86184
	104976
	140616
	176904

	Max. Throughput averaged over 1 frame
	Mbps
	6.989
	15.319
	23.962
	32.635
	41.278
	49.265
	67.891
	83.918
	103.865
	138.549
	175.885

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3:
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.3.3-3: Fixed reference channel for maximum input level receiver requirements (SCS 60 kHz, TDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	22
	22
	22
	22
	22
	22
	22
	22
	22
	22

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

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

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	Bits
	5376
	8712
	11784
	15112
	18432
	25104
	31752
	38936
	52224
	65576

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	CBs
	1
	2
	2
	2
	3
	3
	4
	5
	7
	8

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	Bits
	7128
	11664
	15552
	20088
	24624
	33048
	42120
	51192
	69336
	87480

	Max. Throughput averaged over 1 frame
	Mbps
	11.827
	19.166
	25.925
	33.246
	40.550
	55.229
	69.854
	85.659
	114.893
	144.267

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


A.3.3.4
FRC for maximum input level for 256 QAM
Table A.3.3.4-1: Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz, TDD, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	[160]
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	5
	5
	5
	5
	5
	5
	5
	5

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23
	23

	Modulation
	
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	Bits
	16896
	34816
	53288
	71688
	90176
	108552
	143400
	180376

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	CBs
	3
	5
	7
	9
	12
	14
	18
	23

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	Bits
	21600
	44928
	68256
	91584
	114912
	138240
	186624
	233280

	Max. Throughput averaged over 1 frame
	Mbps
	8.448
	17.408
	26.644
	35.844
	45.088
	54.276
	71.700
	90.188

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot 0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.3.4-2: Fixed Reference channel for maximum input level receiver requirements (SCS 30 kHz, TDD, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23

	Modulation
	
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	Bits
	7424
	16136
	25608
	33816
	44040
	52224
	71688
	90176
	108552
	147576
	184424

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	CBs
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	Bits
	9504
	20736
	32832
	44064
	56160
	67392
	91584
	114912
	139968
	187488
	235872

	Max. Throughput averaged over 1 frame
	Mbps
	9.651
	20.977
	33.290
	43.961
	57.252
	67.891
	93.194
	117.229
	141.118
	191.849
	239.751

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3:
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


Table A.3.3.4-3: Fixed reference channel for maximum input level receiver requirements (SCS 60 kHz, TDD, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	22
	22
	22
	22
	22
	22
	22
	22
	22
	22

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23

	Modulation
	
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM
	256 QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	Bits
	7424
	12040
	16136
	21000
	25608
	33816
	44040
	53288
	71688
	90176

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	CBs
	1
	2
	3
	3
	4
	5
	6
	7
	9
	12

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {2,…,39}
	Bits
	9504
	15552
	20736
	26784
	32832
	44064
	56160
	68256
	92448
	116640

	Max. Throughput averaged over 1 frame
	Mbps
	16.333
	26.488
	35.499
	46.200
	56.338
	74.395
	96.888
	117.234
	157.714
	198.387

	Note 1:
Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame.
Note 4:
Slot i is slot index per frame.


A.4
CSI reference measurement channels

TBD

A.5
OFDMA Channel Noise Generator (OCNG)

A.5.1
OCNG Patterns for FDD
TBD

A.5.2
OCNG Patterns for TDD
TBD

A.6
Connection
The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.

A.6.1
Measurement of Receiver Characteristics
TBD
{End of changes}
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