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<< Start of changes >>
[bookmark: _Toc532476660]A.2.3	Reference measurement channels for TDD
For UL RMCs defined below, TDD slot pattern defined in Table A.2.3-1 will be used for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, TDD slot patterns defined for reference sensitivity tests will be used.
TDD slot patterns defined for reference sensitivity tests and shown in Table A.2.3-1 will be used for UL RMCs defined below.
Table A.2.3-1 Additional reference channels parameters for TDD
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	UL-DL configuration
	referenceSubcarrierSpacing
	60 kHz
	120 kHz

	
		dl-UL-TransmissionPeriodicity
	2 ms
	2 ms

	
		nrofDownlinkSlots
	3
	7

	
		nrofDownlinkSymbols
	4
	12

	
		nrofUplinkSlot
	4
	8

	
		nrofUplinkSymbols
	4
	0



[bookmark: _Toc532476661]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 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	pi/2 BPSK
	0
	1/4
	32
	16
	2
	1
	132
	132

	
	50-200
	60
	16
	11
	pi/2 BPSK
	0
	1/4
	480
	16
	2
	1
	2024
	2024

	
	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

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

	
	100
	60
	128
	11
	pi/2 BPSK
	0
	1/4
	3976
	24
	2
	2
	16896
	16896

	
	200
	60
	128
	11
	pi/2 BPSK
	0
	1/4
	3976
	24
	2
	2
	16896
	16896

	
	200
	60
	256
	11
	pi/2 BPSK
	0
	1/4
	7944
	24
	2
	3
	33792
	33792

	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 [23].
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).
Note 4:	UL slot numbers are given by the slots satisfying mod(slot index, 8) = {4,5,6,7} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



Table A.2.3.1-2: Reference Channels for DFT-s-OFDM pi/2-BPSK for 120kHz 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	pi/2 BPSK
	0
	1/4
	32
	16
	2
	1
	132
	132

	
	50
	120
	16
	11
	pi/2 BPSK
	0
	1/4
	504
	16
	2
	1
	2112
	2112

	
	50
	120
	32
	11
	pi/2 BPSK
	0
	1/4
	1032
	16
	2
	1
	4224
	4224

	
	100
	120
	32
	11
	pi/2 BPSK
	0
	1/4
	1032
	16
	2
	1
	4224
	4224

	
	100
	120
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	
	200
	120
	64
	11
	pi/2 BPSK
	0
	1/4
	2024
	16
	2
	1
	8448
	8448

	
	200
	120
	128
	11
	pi/2 BPSK
	0
	1/4
	3976
	24
	2
	2
	16896
	16896

	
	400
	120
	128
	11
	pi/2 BPSK
	0
	1/4
	3976
	24
	2
	2
	16896
	16896

	
	400
	120
	256
	11
	pi/2 BPSK
	0
	1/4
	7944
	24
	2
	3
	33792
	33792

	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 [23].
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).
Note 4:	UL slot numbers are given by the slots satisfying mod(slot index, 16) = {8,…,15} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



[bookmark: _Toc532476662]A.2.3.2	DFT-s-OFDM QPSK
Table A.2.3.2-1: 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	
	50-200
	60
	16
	11
	QPSK
	2
	1/6
	768
	16
	2
	1
	4048
	2024

	
	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

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

	
	100
	60
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	200
	60
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	200
	60
	256
	11
	QPSK
	2
	1/6
	12808
	24
	2
	4
	67584
	33792

	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 [23].
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).
Note 4:	UL slot numbers are given by the slots satisfying mod(slot index, 8) = {4,5,6,7} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



Table A.2.3.2-2: Reference Channels for DFT-s-OFDM QPSK for 120kHz 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	
	50
	120
	16
	11
	QPSK
	2
	1/6
	808
	16
	2
	1
	4224
	2112

	
	50
	120
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	100
	120
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	100
	120
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	200
	120
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	200
	120
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	400
	120
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	400
	120
	256
	11
	QPSK
	2
	1/6
	12808
	24
	2
	4
	67584
	33792

	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 [23].
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).
Note 4:	UL slot numbers are given by the slots satisfying mod(slot index, 16) = {8,…,15} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



[bookmark: _Toc532476663]A.2.3.3	DFT-s-OFDM 16QAM
Table A.2.3.3-1: 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 5)
	Total number of bits per slot for UL slots (Note 5)
	Total modulated symbols per slot for UL slots (Note 5)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	16QAM
	10
	1/3
	168
	16
	2
	1
	484
	121

	
	50
	60
	32
	11
	16QAM
	10
	1/3
	5376
	24
	1
	1
	16192
	4048

	
	50
	60
	64
	11
	16QAM
	10
	1/3
	10760
	24
	1
	2
	32384
	8096

	
	100
	60
	64
	11
	16QAM
	10
	1/3
	10760
	24
	1
	2
	32384
	8096

	
	100
	60
	128
	11
	16QAM
	10
	1/3
	21504
	24
	1
	3
	64768
	16192

	
	200
	60
	128
	11
	16QAM
	10
	1/3
	21504
	24
	1
	3
	64768
	16192

	
	200
	60
	256
	11
	16QAM
	10
	1/3
	43032
	24
	1
	6
	129536
	32384

	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 [23].
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.
Note 4:	PTRS configuration is assumed to be (port 1, per 2PRB in frequency domain, per symbol in time domain). For TBS calculation, N-oh-prb = 6).
Note 5:	UL slot numbers are given by the slots satisfying mod(slot index, 8) = {4,5,6,7} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



Table A.2.3.3-2: Reference Channels for DFT-s-OFDM 16QAM for 120kHz 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 5)
	Total number of bits per slot for UL slots (Note 5)
	Total modulated symbols per slot for UL slots (Note 5)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	16QAM
	10
	1/3
	168
	16
	2
	1
	484
	121

	
	50
	120
	16
	11
	16QAM
	10
	1/3
	2664
	16
	2
	1
	8096
	2024

	
	50
	120
	32
	11
	16QAM
	10
	1/3
	5376
	24
	1
	1
	16192
	4048

	
	100
	120
	32
	11
	16QAM
	10
	1/3
	5376
	24
	1
	1
	16192
	4048

	
	100
	120
	64
	11
	16QAM
	10
	1/3
	10760
	24
	1
	2
	32384
	8096

	
	200
	120
	64
	11
	16QAM
	10
	1/3
	10760
	24
	1
	2
	32384
	8096

	
	200
	120
	128
	11
	16QAM
	10
	1/3
	21504
	24
	1
	3
	64768
	16192

	
	400
	120
	128
	11
	16QAM
	10
	1/3
	21504
	24
	1
	3
	64768
	16192

	
	400
	120
	256
	11
	16QAM
	10
	1/3
	43032
	24
	1
	6
	129536
	32384

	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 [23].
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.
Note 4:	PTRS configuration is assumed to be (port 1, per 2PRB in frequency domain, per symbol in time domain). For TBS calculation, N-oh-prb = 6).
Note 5:	UL slot numbers are given by the slots satisfying mod(slot index, 16) = {8,…,15} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



[bookmark: _Toc532476664]A.2.3.4	DFT-s-OFDM 64QAM
Table A.2.3.4-1: 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	64QAM
	18
	1/2
	384
	16
	2
	1
	726
	121

	
	50
	60
	32
	11
	64QAM
	18
	1/2
	12296
	24
	1
	2
	24288
	4048

	
	50
	60
	64
	11
	64QAM
	18
	1/2
	24576
	24
	1
	3
	48576
	8096

	
	100
	60
	64
	11
	64QAM
	18
	1/2
	24576
	24
	1
	3
	48576
	8096

	
	100
	60
	128
	11
	64QAM
	18
	1/2
	49176
	24
	1
	6
	97152
	16192

	
	200
	60
	128
	11
	64QAM
	18
	1/2
	49176
	24
	1
	6
	97152
	16192

	
	200
	60
	256
	11
	64QAM
	18
	1/2
	98376
	24
	1
	12
	194304
	32384

	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 [23].
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.
Note 4:	PTRS configuration is assumed to be (port 1, per 2PRB in frequency domain, per symbol in time domain). For TBS calculation, N-oh-prb = 6.)
Note 5:	UL slot numbers are given by the slots satisfying mod(slot index, 8) = {4,5,6,7} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



Table A.2.3.4-2: Reference Channels for DFT-s-OFDM 64QAM for 120kHz 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	64QAM
	18
	1/2
	384
	16
	2
	1
	726
	121

	
	50
	120
	16
	11
	64QAM
	18
	1/2
	6144
	24
	1
	1
	12144
	2024

	
	50
	120
	32
	11
	64QAM
	18
	1/2
	12296
	24
	1
	2
	24288
	4048

	
	100
	120
	32
	11
	64QAM
	18
	1/2
	12296
	24
	1
	2
	24288
	4048

	
	100
	120
	64
	11
	64QAM
	18
	1/2
	24576
	24
	1
	3
	48576
	8096

	
	200
	120
	64
	11
	64QAM
	18
	1/2
	24576
	24
	1
	3
	48576
	8096

	
	200
	120
	128
	11
	64QAM
	18
	1/2
	49176
	24
	1
	6
	97152
	16192

	
	400
	120
	128
	11
	64QAM
	18
	1/2
	49176
	24
	1
	6
	97152
	16192

	
	400
	120
	256
	11
	64QAM
	18
	1/2
	98376
	24
	1
	12
	194304
	32384

	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 [23].
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.
Note 4:	PTRS configuration is assumed to be (port 1, per 2PRB in frequency domain, per symbol in time domain). For TBS calculation, N-oh-prb = 6.)
Note 5:	UL slot numbers are given by the slots satisfying mod(slot index, 16) = {8,…,15} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



[bookmark: _Toc532476665]A.2.3.5	CP-OFDM QPSK
Table A.2.3.5-1: 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	
	50-200
	60
	16
	11
	QPSK
	2
	1/6
	768
	16
	2
	1
	4048
	2024

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

	
	50
	60
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	
	100
	60
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	
	100
	60
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	
	200
	60
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	
	200
	60
	264
	11
	QPSK
	2
	1/6
	13064
	24
	2
	4
	69696
	34848

	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 [23].
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)
Note 4:	UL slot numbers are given by the slots satisfying mod(slot index, 8) = {4,5,6,7} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



Table A.2.3.5-2: Reference Channels for CP-OFDM QPSK for 120kHz 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	
	50
	120
	16
	11
	QPSK
	2
	1/6
	808
	16
	2
	1
	4224
	2112

	
	50
	120
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	100
	120
	33
	11
	QPSK
	2
	1/6
	1672
	16
	2
	1
	8712
	4356

	
	100
	120
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	
	200
	120
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	
	200
	120
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	
	400
	120
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	
	400
	120
	264
	11
	QPSK
	2
	1/6
	13064
	24
	2
	4
	69696
	34848

	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 [23].
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)
Note 4:	UL slot numbers are given by the slots satisfying mod(slot index, 16) = {8,…,15} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



[bookmark: _Toc532476666]A.2.3.6	CP-OFDM 16QAM
Table A.2.3.6-1: 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 5)
	Total number of bits per slot for UL slots (Note 5)
	Total modulated symbols per slot for UL slots (Note 5)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	16QAM
	10
	1/3
	168
	16
	2
	1
	484
	121

	
	50
	60
	33
	11
	16QAM
	10
	1/3
	5504
	24
	1
	1
	16698
	4174.5

	
	50
	60
	66
	11
	16QAM
	10
	1/3
	11016
	24
	1
	2
	33396
	8349

	
	100
	60
	66
	11
	16QAM
	10
	1/3
	11016
	24
	1
	2
	33396
	8349

	
	100
	60
	132
	11
	16QAM
	10
	1/3
	22032
	24
	1
	3
	66792
	16698

	
	200
	60
	132
	11
	16QAM
	10
	1/3
	22032
	24
	1
	3
	66792
	16698

	
	200
	60
	264
	11
	16QAM
	10
	1/3
	44040
	24
	1
	6
	133584
	33396

	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 [23].
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.
Note 4:	PTRS configuration is assumed to be (port 1, per 2PRB in frequency domain, per symbol in time domain). For TBS calculation, N-oh-prb = 6.)
Note 5:	UL slot numbers are given by the slots satisfying mod(slot index, 8) = {4,5,6,7} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



Table A.2.3.6-2: Reference Channels for CP-OFDM 16QAM for 120kHz 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 5)
	Total number of bits per slot for UL slots (Note 5)
	Total modulated symbols per slot for UL slots (Note 5)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	16QAM
	10
	1/3
	168
	16
	2
	1
	484
	121

	
	50
	120
	16
	11
	16QAM
	10
	1/3
	2664
	16
	2
	1
	8096
	2024

	
	50
	120
	32
	11
	16QAM
	10
	1/3
	5376
	24
	1
	1
	16192
	4048

	
	100
	120
	33
	11
	16QAM
	10
	1/3
	5504
	24
	1
	1
	16698
	4174.5

	
	100
	120
	66
	11
	16QAM
	10
	1/3
	11016
	24
	1
	2
	33396
	8349

	
	200
	120
	66
	11
	16QAM
	10
	1/3
	11016
	24
	1
	2
	33396
	8349

	
	200
	120
	132
	11
	16QAM
	10
	1/3
	22032
	24
	1
	3
	66792
	16698

	
	400
	120
	132
	11
	16QAM
	10
	1/3
	22032
	24
	1
	3
	66792
	16698

	
	400
	120
	264
	11
	16QAM
	10
	1/3
	44040
	24
	1
	6
	133584
	33396

	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 [23].
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.
Note 4:	PTRS configuration is assumed to be (port 1, per 2PRB in frequency domain, per symbol in time domain). For TBS calculation, N-oh-prb = 6.)
Note 5:	UL slot numbers are given by the slots satisfying mod(slot index, 16) = {8,…,15} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



[bookmark: _Toc532476667]A.2.3.7	CP-OFDM 64QAM
Table A.2.3.7-1: 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 UL slots with mod(slot index+1,5) = 0 (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 5)
	Total number of bits per slot for UL slots (Note 5)
	Total modulated symbols per slot for UL slots (Note 5)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	64QAM
	19
	1/2
	384
	16
	2
	1
	726
	121

	
	50
	60
	33
	11
	64QAM
	19
	1/2
	12552
	24
	1
	2
	25047
	4174.5

	
	50
	60
	66
	11
	64QAM
	19
	1/2
	25104
	24
	1
	3
	50094
	8349

	
	100
	60
	66
	11
	64QAM
	19
	1/2
	25104
	24
	1
	3
	50094
	8349

	
	100
	60
	132
	11
	64QAM
	19
	1/2
	50184
	24
	1
	6
	100188
	16698

	
	200
	60
	132
	11
	64QAM
	19
	1/2
	50184
	24
	1
	6
	100188
	16698

	
	200
	60
	264
	11
	64QAM
	19
	1/2
	100392
	24
	1
	12
	200376
	33396

	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 [23].
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.
Note 4:	PTRS configuration is assumed to be (port 1, per 2PRB in frequency domain, per symbol in time domain). For TBS calculation, N-oh-prb = 6.)
Note 5:	UL slot numbers are given by the slots satisfying mod(slot index, 8) = {4,5,6,7} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



Table A.2.3.7-2: Reference Channels for CP-OFDM 64QAM for 120kHz 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 with mod(slot index+1,5) = 0
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 5)
	Total number of bits per slot for UL slots (Note 5)
	Total modulated symbols per slot for UL slots (Note 5)

	Unit
	MHz
	KHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	64QAM
	19
	1/2
	384
	16
	2
	1
	726
	121

	
	50
	120
	16
	11
	64QAM
	19
	1/2
	6144
	24
	1
	1
	12144
	2024

	
	50
	120
	32
	11
	64QAM
	19
	1/2
	12296
	24
	1
	2
	24288
	4048

	
	100
	120
	33
	11
	64QAM
	19
	1/2
	12552
	24
	1
	2
	25047
	4174.5

	
	100
	120
	66
	11
	64QAM
	19
	1/2
	25104
	24
	1
	3
	50094
	8349

	
	200
	120
	66
	11
	64QAM
	19
	1/2
	25104
	24
	1
	3
	50094
	8349

	
	200
	120
	132
	11
	64QAM
	19
	1/2
	50184
	24
	1
	6
	100188
	16698

	
	400
	120
	132
	11
	64QAM
	19
	1/2
	50184
	24
	1
	6
	100188
	16698

	
	400
	120
	264
	11
	64QAM
	19
	1/2
	100392
	24
	1
	12
	200376
	33396

	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 [23].
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.
Note 4:	PTRS configuration is assumed to be (port 1, per 2PRB in frequency domain, per symbol in time domain). For TBS calculation, N-oh-prb = 6.).
Note 5:	UL slot numbers are given by the slots satisfying mod(slot index, 16) = {8,…,15} with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.



<< End of changes >>
