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Introduction
In the latest version of the spec the UL RMCs cover over 50 pages in Annex A of TS 38.101-1 [1]. This creates issues with the readability and maintainability of the specification, therefor the table structure should be improved.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Discussion
Currently the uplink RMCs for FR1 in TS 38.101-1 [1] are covered in 54 separate tables divided by TDD/FDD, SCS and modulation. However most tables include only duplicated information, which is already captured in previous tables. This makes it unnecessarily time consuming to update the tables in case of errors or in case new RMCs need to be added. Also this makes it prone to errors, when the same information needs to be updated in several tables. 
For example the TDD tables are identical to the FDD tables, the only additional information contained here is the information to which slots these RMCs apply. Therefor it seems reasonable to remove the TDD tables from the specification, make the FDD tables applicable for FDD and TDD and cover the TDD specific information about the UL slots in the general section.
Observation: TDD tables are a copy of the FDD tables, only the UL slot information is new.
Proposal 1: Remove the TDD tables from the specification, make the FDD tables applicable for FDD and TDD and cover the TDD specific information in the general section.
Also there is no difference between the tables using different SCS for the same modulation scheme, since the relevant information like payload size or number of modulated symbols per slot only depend on the allocated RBs, number of OFDM symbols or the MCS index, but not on the SCS. Additionally inside a single table the same information is sometimes duplicated only because they apply to different channel bandwidths using the same number of allocated RBs. The only limit to whether a certain SCS/bandwidth combination can utilize a certain RMC is whether the number of allocated RBs is less or equal to the transmission bandwidth configuration. This information can be captured in the general section. 
Therefor the information on channel bandwidth and SCS should be removed from the table, since they provide no additional value. This way duplicated entries can be removed from the tables and the tables for 15, 30 and 60 kHz SCS for the same modulation can be merged into one, further improving the spec.
Proposal 2: Remove channel bandwidth and SCS information from the tables, since they provide no useful information.
Proposal 3: Merge the separate tables for 15, 30 and 60 kHz SCS for the same modulation into a single table.
To further optimize the tables also the information on the “target coding rate” should also be removed from the tables, since the actual coding rate is already given by the MCS index, which is linked via TS 38.214 to a coding rate. The current target coding rate in the tables in Annex A of 38.101-1 is a rounded number of the information from TS 38.214 [2], which leads to confusion.
Proposal 4: Remove the “target coding rate” information from the UL RMC tables, since it is conflicting with the information from TS 38.214 [2].
By implementing these proposals, the number of tables to maintain can be reduced from 54 to only 9 without losing any information, greatly improving the readability of the specification and making it much easier to update and correct the tables in the future.
Observation: Through proposals 1 – 4 the number of tables in the spec can be reduced from 54 to only 9 and readability can be greatly improved.
As an example, updates for the QPSK tables are shown in the Annex of this discussion paper.
While this discussion paper was focussed on the issues in FR1, the same applies to FR2 as well.
Proposal 5: RAN4 agrees to apply the same principles to the RMC tables for FR2 in TS 38.101-2 as well.
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In this contribution we discussed how to improve the FR1 and FR2 UL RMC specifications to make the specifications more readable and much easier to maintain in the future.
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Annex 1(Current format):
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Table A.2.2.2-1: Reference Channels for DFT-s-OFDM QPSK for 15 kHz 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
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
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 30 kHz 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
	 

	 
	5-100
	30
	1
	11
	QPSK
	2
	1/6
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
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 60 kHz 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
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
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)
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A.2.2.6	CP-OFDM QPSK
Table A.2.2.6-1: Reference Channels for CP-OFDM QPSK for 15 kHz 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
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
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 30 kHz 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
	 

	 
	5-100
	30
	1
	11
	QPSK
	2
	1/6
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
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 60 kHz 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
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
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)
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A.2.3.2	DFT-s-OFDM QPSK
Table A.2.3.2-1: Reference channels for DFT-s-OFDM QPSK for 15 kHz 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
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
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 30 kHz 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
	 

	 
	5-100
	30
	1
	11
	QPSK
	2
	1/6
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
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 60 kHz 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 16, 17, 18, 19, 36, 37, 38 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 16, 17, 18, 19, 36, 37, 38 and 39 (Note 3)
	Total number of bits per slot for slots 16, 17, 18, 19, 36, 37, 38 and 39
	Total modulated symbols per slot for slots 16, 17, 18, 19, 36, 37, 38 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	QPSK
	2
	1/6
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
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)
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Table A.2.3.6-1: Reference channels for CP-OFDM QPSK for 15 kHz 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
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
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 30 kHz 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
	 

	 
	5-100
	30
	1
	11
	QPSK
	2
	1/6
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
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 60 kHz 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 16, 17, 18, 19, 36, 37, 38 and 39
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 16, 17, 18, 19, 36, 37, 38 and 39 (Note 3)
	Total number of bits per slot for slots 16, 17, 18, 19, 36, 37, 38 and 39
	Total modulated symbols per slot for slots 16, 17, 18, 19, 36, 37, 38 and 39

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	10-100
	60
	1
	11
	QPSK
	2
	1/6
	48
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
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)




Annex 2(New format):
[bookmark: _Toc21344518][bookmark: _Toc29802006][bookmark: _Toc29802430][bookmark: _Toc29803055][bookmark: _Toc36107797][bookmark: _Toc37251571][bookmark: _Toc45888510][bookmark: _Toc45889109]A.2.1	General
The measurement channels in the following clauses 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.
The measurement channels in the following clauses are applicable to both FDD and TDD. The active uplink slots for TDD configurations are shown in table A.2.1-1.
Table A.2.1-1: TDD active uplink slots
	SCS
	Active Uplink slots

	15 kHz
	 4, 9

	30 kHz
	8, 9, 18, 19

	60 kHz
	16, 17, 18, 19, 36, 37, 38, 39



















A.2.2.2	DFT-s-OFDM QPSK
Table A.2.2.2-1: Reference Channels for DFT-s-OFDM QPSK 
	Parameter
	Allocated resource blocks (LCRB)
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	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
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	1
	11
	QPSK
	2
	48
	16
	2
	1
	264
	132

	 
	5
	11
	QPSK
	2
	256
	16
	2
	1
	1320
	660

	 
	9
	11
	QPSK
	2
	456
	16
	2
	1
	2376
	1188

	 
	10
	11
	QPSK
	2
	504
	16
	2
	1
	2640
	1320

	 
	12
	11
	QPSK
	2
	608
	16
	2
	1
	3168
	1584

	 
	15
	11
	QPSK
	2
	768
	16
	2
	1
	3960
	1980

	 
	18
	11
	QPSK
	2
	928
	16
	2
	1
	4752
	2376

	 
	20
	11
	QPSK
	2
	1032
	16
	2
	1
	5280
	2640

	 
	24
	11
	QPSK
	2
	1192
	16
	2
	1
	6336
	3168

	 
	25
	11
	QPSK
	2
	1256
	16
	2
	1
	6600
	3300

	 
	30
	11
	QPSK
	2
	1544
	16
	2
	1
	7920
	3960

	 
	32
	11
	QPSK
	2
	1608
	16
	2
	1
	8448
	4224

	 
	36
	11
	QPSK
	2
	1800
	16
	2
	1
	9504
	4752

	 
	50
	11
	QPSK
	2
	2472
	16
	2
	1
	13200
	6600

	 
	60
	11
	QPSK
	2
	3104
	16
	2
	1
	15840
	7920

	 
	60
	11
	QPSK
	2
	3104
	16
	2
	1
	15840
	7920

	 
	64
	11
	QPSK
	2
	3240
	16
	2
	1
	16896
	8448

	 
	75
	11
	QPSK
	2
	3752
	16
	2
	1
	19800
	9900

	 
	80
	11
	QPSK
	2
	3976
	24
	2
	2
	21120
	10560

	 
	81
	11
	QPSK
	2
	4040
	24
	2
	2
	21384
	10692

	 
	100
	11
	QPSK
	2
	5000
	24
	2
	2
	26400
	13200

	 
	108
	11
	QPSK
	2
	5384
	24
	2
	2
	28512
	14256

	 
	120
	11
	QPSK
	2
	5896
	24
	2
	2
	31680
	15840

	 
	128
	11
	QPSK
	2
	6408
	24
	2
	2
	33792
	16896

	 
	135
	11
	QPSK
	2
	6664
	24
	2
	2
	35640
	17820

	 
	160
	11
	QPSK
	2
	7944
	24
	2
	3
	42240
	21120

	
	162
	11
	QPSK
	2
	8064
	24
	2
	3
	42768
	21384

	
	216
	11
	QPSK
	2
	10752
	24
	2
	3
	57024
	28512

	
	243
	11
	QPSK
	2
	12040
	24
	2
	4
	64152
	32076

	
	270
	11
	QPSK
	2
	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. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
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: The RMCs apply to all channel bandwidth where LCRB ≤ NRB.





A.2.2.6	CP-OFDM QPSK
Table A.2.2.6-1: Reference Channels for CP-OFDM QPSK 
	Parameter
	Allocated resource blocks (LCRB)
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	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
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	1
	11
	QPSK
	2
	48
	16
	2
	1
	264
	132

	 
	6
	11
	QPSK
	2
	304
	16
	2
	1
	1584
	792

	 
	9
	11
	QPSK
	2
	456
	16
	2
	1
	2376
	1188

	 
	11
	11
	QPSK
	2
	552
	16
	2
	1
	2904
	1452

	 
	12
	11
	QPSK
	2
	608
	16
	2
	1
	3168
	1584

	 
	13
	11
	QPSK
	2
	672
	16
	2
	1
	3432
	1716

	 
	16
	11
	QPSK
	2
	808
	16
	2
	1
	4224
	2112

	 
	18
	11
	QPSK
	2
	928
	16
	2
	1
	4752
	2376

	 
	19
	11
	QPSK
	2
	984
	16
	2
	1
	5016
	2508

	 
	24
	11
	QPSK
	2
	1192
	16
	2
	1
	6336
	3168

	 
	25
	11
	QPSK
	2
	1256
	16
	2
	1
	6600
	3300

	 
	26
	11
	QPSK
	2
	1288
	16
	2
	1
	6864
	3432

	 
	31
	11
	QPSK
	2
	1544
	16
	2
	1
	8184
	4092

	 
	33
	11
	QPSK
	2
	1672
	16
	2
	1
	8712
	4356

	 
	38
	11
	QPSK
	2
	1928
	16
	2
	1
	10032
	5016

	 
	39
	11
	QPSK
	2
	2024
	16
	2
	1
	10296
	5148

	 
	40
	11
	QPSK
	2
	2024
	16
	2
	1
	10560
	5280

	 
	51
	11
	QPSK
	2
	2536
	16
	2
	1
	13464
	6732

	 
	52
	11
	QPSK
	2
	2600
	16
	2
	1
	13728
	6864

	 
	53
	11
	QPSK
	2
	2664
	16
	2
	1
	13992
	6996

	 
	54
	11
	QPSK
	2
	2664
	16
	2
	1
	14256
	7128

	 
	61
	11
	QPSK
	2
	3104
	16
	2
	1
	16104
	8052

	 
	65
	11
	QPSK
	2
	3240
	16
	2
	1
	17160
	8580

	 
	67
	11
	QPSK
	2
	3368
	16
	2
	1
	17688
	8844

	 
	68
	11
	QPSK
	2
	3368
	16
	2
	1
	17952
	8976

	 
	78
	11
	QPSK
	2
	3848
	24
	2
	2
	20592
	10296

	
	79
	11
	QPSK
	2
	3912
	24
	2
	2
	20856
	10428

	
	80
	11
	QPSK
	2
	3976
	24
	2
	2
	21120
	10560

	
	81
	11
	QPSK
	2
	4040
	24
	2
	2
	21384
	10692

	
	106
	11
	QPSK
	2
	5256
	24
	2
	2
	27984
	13992

	
	107
	11
	QPSK
	2
	5256
	24
	2
	2
	28248
	14124

	
	108
	11
	QPSK
	2
	5384
	24
	2
	2
	28512
	14256

	
	109
	11
	QPSK
	2
	5384
	24
	2
	2
	28776
	14388

	
	121
	11
	QPSK
	2
	6024
	24
	2
	2
	31944
	15972

	
	123
	11
	QPSK
	2
	6152
	24
	2
	2
	32472
	16236

	
	133
	11
	QPSK
	2
	6664
	24
	2
	2
	35112
	17556

	
	135
	11
	QPSK
	2
	6664
	24
	2
	2
	35640
	17820

	
	137
	11
	QPSK
	2
	6792
	24
	2
	2
	36168
	18084

	
	160
	11
	QPSK
	2
	7944
	24
	2
	3
	42240
	21120

	
	162
	11
	QPSK
	2
	8064
	24
	2
	3
	42768
	21384

	
	216
	11
	QPSK
	2
	10752
	24
	2
	3
	57024
	28512

	
	217
	11
	QPSK
	2
	10752
	24
	2
	3
	57288
	28644

	
	245
	11
	QPSK
	2
	12296
	24
	2
	4
	64680
	32340

	
	270
	11
	QPSK
	2
	13320
	24
	2
	4
	71280
	35640

	
	273
	11
	QPSK
	2
	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 [10].
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: The RMCs apply to all channel bandwidth where LCRB ≤ NRB.







