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Introduction
In the RAN1 #91 meeting, thefollowing agreements were reached for grant-free PUSCH[1]:
· RRC parameters for Type 1
· An MCS/TBS value
· Reuse the MCS table and TBS calculation formula and the configuration as in grant-based case 
· Indication of UL/SUL (same as the grant-based case)
· RRC parameters for Type 2
· Number of repetitions K
· An MCS/TBS value
· Reuse the MCS table and TBS calculation formula and the configuration as in grant-based case 
However, this agreement about TBS calculation for grant-free PUSCH is missed in the current speciation of 38.214. In this contribution, we provide the Text Proposal for modulation order, redundancy version, andtransport block size determination in case grant free PUSCHtransmission cannot be achieved.

/************************ Start of Text Proposal **************************/
[bookmark: _Toc501048216]6.1.4	Modulation order, redundancy version and transport block size determination
To determine the modulation order, target code rate, redundancy version and transport block size for the physical uplink shared channel, the UE shall first



-	read the 5-bit "modulation and coding scheme" field in the DCI or get the through higher layer parameter UL-TWG-MCS-TBSto determine the modulation order  and target code rate (R) based on the procedure defined in Subclause 6.1.4.1
-	read "redundancy version" field (rv) in the DCI to determine the redundancy version or determine the redundancy version according the Subclause 6.1.2.3, and 
-	[check the "CSI request" bit field]
and second


-	the UE shall use the number of layers , the total number of allocated PRBs  to determine the transport block size based on the procedure defined in Subclause 6.1.4.2.
[bookmark: _Toc501048217]6.1.4.1	Modulation order and target code rate determination
For the PUSCH is assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, or PUSCH without grant,
If the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is not set to '256QAM', 
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is set to '256QAM',
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH-transform-precoding is not set to '256QAM',
-	the UE shall use IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end
Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x 1024
R
	Spectral
efficiency

	0
	1
	240
	0.2344

	1
	1
	314
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	466
	2.7305

	18
	6 
	517
	3.0293

	19
	6
	567
	3.3223

	20
	6
	616
	3.6094

	21
	6
	666
	3.9023

	22
	6
	719
	4.2129

	23
	6
	772
	4.5234

	24
	6
	822
	4.8164

	25
	6
	873
	5.1152

	26
	6
	910
	5.3320

	27
	6
	948
	5.5547

	28
	1
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved



[bookmark: _Toc501048218]6.1.4.2	Transport block size determination
[bookmark: _GoBack]For the PUSCH is assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI,or PUSCH without grant,
if

-	and and the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH- transform-precoding is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is not set to '256QAM', or 

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH-transform-precoding is not set to '256QAM', the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) NRE) within the slot: 

-	A UE first determines the number of REs allocated for PUSCH within a PRB  by 





-	, where is the number of subcarriers in the frequency domain in a physical resource block, is the number of scheduled OFDM symbols in a slot,  is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 0_0/0_1, and  is the overhead configured by higher layer parameter Xoh-PUSCH. If the Xoh-PUSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0.

-	A UE determines the quantized number of REs allocated for PUSCH within a PRB (by Table 5.1.3.2-1)



-	A UE determines the total number of REs allocated for PUSCH by where  is the total number of allocated PRBsfor the UE.
-	Next, proceed with steps 2-5 as defined in Subclause 5.1.3.2
else if

-	 and the higher layer parameters PUSCH-tp is disabled and MCS-Table-PUSCH is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH- transform-precoding is set to '256QAM', or

-	 and the higher layer parameters PUSCH-tp is enabled and MCS-Table-PUSCH- transform-precoding is not set to '256QAM', or


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PUSCH for the same transport block is transmitted with configured semi-persistently scheduled, the TBS shall be determined from the most recent configured scheduling PDCCH.
else


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.
/************************ Unchanged parts omitted**************************/
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