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Annex A (normative):
Measurement channels

A.1
General

TBD
A.2
UL reference measurement channels

A.2.1
General
TBD

A.2.2
Void
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 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 with mod(slot index+1,5) = 0
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots with mod(slot index+1,5) = 0 (Note 3)
	Total number of bits per slot for slots with mod(slot index+1,5) = 0
	Total modulated symbols per slot for slots with mod(slot index+1,5) = 0

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

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

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

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

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

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

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

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

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-200
	60
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	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

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

	 
	100
	60
	128
	11
	16QAM
	10
	1/3
	22536
	24
	1
	3
	67584
	16896

	 
	200
	60
	128
	11
	16QAM
	10
	1/3
	22536
	24
	1
	3
	67584
	16896

	 
	200
	60
	256
	11
	16QAM
	10
	1/3
	45096
	24
	1
	6
	135168
	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 [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 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 slots with mod(slot index+1,5) = 0
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots with mod(slot index+1,5) = 0 (Note 3)
	Total number of bits per slot for slots with mod(slot index+1,5) = 0
	Total modulated symbols per slot for slots with mod(slot index+1,5) = 0

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-400
	120
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	50
	120
	16
	11
	16QAM
	10
	1/3
	2792
	16
	2
	1
	8448
	2112

	 
	50
	120
	32
	11
	16QAM
	10
	1/3
	5632
	24
	1
	1
	16896
	4224

	 
	100
	120
	32
	11
	16QAM
	10
	1/3
	5632
	24
	1
	1
	16896
	4224

	 
	100
	120
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	200
	120
	64
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	33792
	8448

	 
	200
	120
	128
	11
	16QAM
	10
	1/3
	22536
	24
	1
	3
	67584
	16896

	 
	400
	120
	128
	11
	16QAM
	10
	1/3
	22536
	24
	1
	3
	67584
	16896

	 
	400
	120
	256
	11
	16QAM
	10
	1/3
	45096
	24
	1
	6
	135168
	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 [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 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 with mod(slot index+1,5) = 0
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots with mod(slot index+1,5) = 0 (Note 3)
	Total number of bits per slot for slots with mod(slot index+1,5) = 0
	Total modulated symbols per slot for slots with mod(slot index+1,5) = 0

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-200
	60
	1
	11
	64QAM
	18
	1/2
	408
	16
	2
	1
	792
	132

	 
	50
	60
	32
	11
	64QAM
	18
	1/2
	12808
	24
	1
	2
	25344
	4224

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

	 
	100
	60
	64
	11
	64QAM
	18
	1/2
	25608
	24
	1
	4
	50688
	8448

	 
	100
	60
	128
	11
	64QAM
	18
	1/2
	51216
	24
	1
	7
	101376
	16896

	 
	200
	60
	128
	11
	64QAM
	18
	1/2
	51216
	24
	1
	7
	101376
	16896

	 
	200
	60
	256
	11
	64QAM
	18
	1/2
	102416
	24
	1
	13
	202752
	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 [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 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 slots with mod(slot index+1,5) = 0
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots with mod(slot index+1,5) = 0 (Note 3)
	Total number of bits per slot for slots with mod(slot index+1,5) = 0
	Total modulated symbols per slot for slots with mod(slot index+1,5) = 0

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-400
	120
	1
	11
	64QAM
	18
	1/2
	408
	16
	2
	1
	792
	132

	 
	50
	120
	16
	11
	64QAM
	18
	1/2
	6400
	24
	1
	1
	12672
	2112

	 
	50
	120
	32
	11
	64QAM
	18
	1/2
	12808
	24
	1
	2
	25344
	4224

	 
	100
	120
	32
	11
	64QAM
	18
	1/2
	12808
	24
	1
	2
	25344
	4224

	 
	100
	120
	64
	11
	64QAM
	18
	1/2
	25608
	24
	1
	4
	50688
	8448

	 
	200
	120
	64
	11
	64QAM
	18
	1/2
	25608
	24
	1
	4
	50688
	8448

	 
	200
	120
	128
	11
	64QAM
	18
	1/2
	51216
	24
	1
	7
	101376
	16896

	 
	400
	120
	128
	11
	64QAM
	18
	1/2
	51216
	24
	1
	7
	101376
	16896

	 
	400
	120
	256
	11
	64QAM
	18
	1/2
	102416
	24
	1
	13
	202752
	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 [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
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 slots with mod(slot index+1,5) = 0
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots with mod(slot index+1,5) = 0 (Note 3)
	Total number of bits per slot for slots with mod(slot index+1,5) = 0
	Total modulated symbols per slot for slots with mod(slot index+1,5) = 0

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

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

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

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

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-200
	60
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

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

	 
	50
	60
	66
	11
	16QAM
	10
	1/3
	11528
	24
	1
	2
	34848
	8712

	 
	100
	60
	66
	11
	16QAM
	10
	1/3
	11528
	24
	1
	2
	34848
	8712

	 
	100
	60
	132
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	69696
	17424

	 
	200
	60
	132
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	69696
	17424

	 
	200
	60
	264
	11
	16QAM
	10
	1/3
	46104
	24
	1
	6
	139392
	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 [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 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 slots with mod(slot index+1,5) = 0
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots with mod(slot index+1,5) = 0 (Note 3)
	Total number of bits per slot for slots with mod(slot index+1,5) = 0
	Total modulated symbols per slot for slots with mod(slot index+1,5) = 0

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-400
	120
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	50
	120
	16
	11
	16QAM
	10
	1/3
	2792
	16
	2
	1
	8448
	2112

	 
	50
	120
	32
	11
	16QAM
	10
	1/3
	5632
	24
	1
	1
	16896
	4224

	 
	100
	120
	33
	11
	16QAM
	10
	1/3
	5760
	24
	1
	1
	17424
	4356

	 
	100
	120
	66
	11
	16QAM
	10
	1/3
	11528
	24
	1
	2
	34848
	8712

	 
	200
	120
	66
	11
	16QAM
	10
	1/3
	11528
	24
	1
	2
	34848
	8712

	 
	200
	120
	132
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	69696
	17424

	 
	400
	120
	132
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	69696
	17424

	 
	400
	120
	264
	11
	16QAM
	10
	1/3
	46104
	24
	1
	6
	139392
	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 [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 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 slots with mod(slot index+1,5) = 0
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots with mod(slot index+1,5) = 0 (Note 3)
	Total number of bits per slot for slots with mod(slot index+1,5) = 0
	Total modulated symbols per slot for slots with mod(slot index+1,5) = 0

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-200
	60
	1
	11
	64QAM
	19
	1/2
	408
	16
	2
	1
	792
	132

	 
	50
	60
	33
	11
	64QAM
	19
	1/2
	13064
	24
	1
	2
	26136
	4356

	 
	50
	60
	66
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	52272
	8712

	 
	100
	60
	66
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	52272
	8712

	 
	100
	60
	132
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	104544
	17424

	 
	200
	60
	132
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	104544
	17424

	 
	200
	60
	264
	11
	64QAM
	19
	1/2
	106576
	24
	1
	13
	209088
	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 [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 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 slots with mod(slot index+1,5) = 0 (Note 3)
	Total number of bits per slot for slots with mod(slot index+1,5) = 0
	Total modulated symbols per slot for slots with mod(slot index+1,5) = 0

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-400
	120
	1
	11
	64QAM
	19
	1/2
	408
	16
	2
	1
	792
	132

	 
	50
	120
	16
	11
	64QAM
	19
	1/2
	6400
	24
	1
	1
	12672
	2112

	 
	50
	120
	32
	11
	64QAM
	19
	1/2
	12808
	24
	1
	2
	25344
	4224

	 
	100
	120
	33
	11
	64QAM
	19
	1/2
	13064
	24
	1
	2
	26136
	4356

	 
	100
	120
	66
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	52272
	8712

	 
	200
	120
	66
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	52272
	8712

	 
	200
	120
	132
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	104544
	17424

	 
	400
	120
	132
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	104544
	17424

	 
	400
	120
	264
	11
	64QAM
	19
	1/2
	106576
	24
	1
	13
	209088
	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 [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 Test 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
Void

A.3.3
DL reference measurement channels for TDD
[FRC applicability TBA]
A.3.3.1
General

Table A.3.3.1-1: Additional test 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
	1.25 ms
	0.625 ms

	
	nrofDownlinkSlots
	3
	3

	
	nrofDownlinkSymbols
	4
	10

	
	nrofUplinkSlot
	1
	1

	
	nrofUplinkSymbols
	4
	2

	Number of HARQ Processes
	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,…,39}
	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,…,79}


A.3.3.2
FRC for receiver requirements for QPSK
Table A.3.3.2-1: Fixed Reference Channel for Receiver Requirements (SCS 60 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200

	Subcarrier spacing configuration 
[image: image1.wmf]m


	
	2
	2
	2

	Allocated resource blocks
	
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame
	
	23
	23
	23

	MCS index
	
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2} for i from {1,…,39}
	Bits
	4224
	8456
	16896

	Transport block CRC
	Bits
	24
	24
	24

	LDPC base graph
	
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2} for i from {1,…,39}
	CBs
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2} for i from {1,…,39}
	Bits
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame
	Mbps
	9.715
	19.449
	38.861

	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 120 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200
	400

	Subcarrier spacing configuration 
[image: image2.wmf]m


	
	3
	3
	3
	3

	Allocated resource blocks
	
	32
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	47
	47
	47
	47

	MCS index
	
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79}
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79}
	Bits
	2088
	4224
	8456
	16896

	Transport block CRC
	Bits
	16
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79}
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79}
	CBs
	1
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79}
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79}
	Bits
	6912
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame
	Mbps
	9.814
	19.853
	39.743
	79.411

	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
Void

Annex B (normative):
Propagation conditions
Detailed content of the annex is TBD.
{End of changes}
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