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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In the email discussion [91-NR-10], the following working assumption was made on the MCS table for PUSCH with transform precoding. Even though this is captured in 38.214 [1], there was some discussion on changing the entries of the table.  
Working assumption
For PUSCH with transform precoding, NR supports the following MCS table with up to 64-QAM
· This applies for eMBB
· FFS whether it is UE capability on supporting pi/2 BPSK or not and related reporting
	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
























In this contribution, we discuss the remaining details of CQI and MCS tables mainly focusing on the above working assumption.
	Discussion
2.1 MCS for PUSCH with DFT-S-OFDM
[bookmark: _Toc501048217]For PUSCH with maximum modulation order of 64QAM, MCS tables for CP-OFDM and DFT-S-OFDM have the similar entries other than the first two entries, which are pi/2 BPSK entries for DFT-S-OFDM and QPSK for CP-OFDM. In the 256 QAM with DFT-S-OFDM, MCS table reuses all the entries of the table agreed for the CP-OFDM case. For a given spectral efficiency, the common understanding is that DFT-S-OFDM performance is better with the lower modulation order (up to a certain code rate) compared to a larger modulation order with a matching code rate to give the same spectral efficiency. In LTE, this was considered when defining the MCS tables for PUSCH [2]. Therefore, it is better to shift some 16QAM entries to QPSK and 64QAM entries to 16QAM as used in the LTE PUSCH table. We think following change is needed to address the difference in DFT-S-OFDM and CP-OFDM. 
In Section 6.1.4.1 of 38.214 [1],	
/************************ Start of Text Proposal **************************/
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 6.1.4.1-2 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
	64
	466699
	  2.7305

	18
	6 4
	517775
	  3.02930273

	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



Table 6.1.4.1-2: MCS index table for PUSCH with transform precoding and 256QAM
	MCS Index
IMCS 
	Modulation Order
 Qm
	Target code Rate x [1024]
R
	Spectral
efficiency

	0
	2
	120
	0.2344

	1
	2
	193
	0.3770

	2
	2
	308
	0.6016

	3
	2
	449
	0.8770

	4
	2
	602
	1.1758

	5
	4
	378
	1.4766

	6
	4
	434
	1.6953

	7
	4
	490
	1.9141

	8
	4
	553
	2.1602

	9
	4
	616
	2.4063

	10
	4
	658
	2.5703

	11
	4
	699
	2.7305

	12
	4
	775
	3.0273

	13
	6
	567
	3.3223

	14
	6
	616
	3.6094

	15
	6
	666
	3.9023

	16
	6
	719
	4.2129

	17
	6
	772
	4.5234

	18
	6
	822
	4.8164

	19
	6
	873
	5.1152

	20
	8
	682.5
	5.3320

	21
	8
	711
	5.5547

	22
	8
	754
	5.8906

	23
	8
	797
	6.2266

	24
	8
	841
	6.5703

	25
	8
	885
	6.9141

	26
	8
	916.5
	7.1602

	27
	8
	948
	7.4063

	28
	2
	reserved

	29
	4
	reserved

	30
	6
	reserved

	31
	8
	reserved



/************************ End of Text Proposal **************************/
2.2 Corrections to the wording used with CQI index 
[bookmark: _GoBack]In 38.214 [1], we see that the definition of CQI index and how it is corresponding to the modulation order and transport block size is not accurate. Compared to LTE, NR TBS is not derived from an index in the MCS table together with the number of resource blocks. Therefore, some fine tuning of the text is required in Section 5.2.2.1 in 38.214. 
/************************ Start of Text Proposal **************************/
………… text omitted  
-	A single PDSCH transport block with a combination of modulation scheme, target code rate, and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding: 
-	0.1, if the higher layer parameter CQI-table configures Table 5.2.2.1-2, or Table 5.2.2.1-3, or
-	a higher layer configured BLER-target, if the higher layer parameter CQI-table configures Table 5.2.2.1-4.

………… text omitted  

A combination of modulation scheme, target code rate, and transport block size corresponds to a CQI index if:
-	the combination could be signaled for transmission on the PDSCH in the CSI reference resource according to the Transport Block Size determination described in Subclause 5.1.3.2, and 
-	the modulation scheme is indicated by the CQI index, and 
-	the transport block size determined by the combination of transport block sizetarget code rate and modulation scheme when applied to the reference resource results in the effective channel code rate which is the closest possible to the code rate indicated by the CQI index. If more than one combination of transport block size and modulation scheme results in an effective channel code rate equally close to the code rate indicated by the CQI index, only the combination with the smallest of such transport block sizes is relevant.
/************************ End of Text Proposal **************************/


Conclusions
[bookmark: _Hlk500355486]In this contribution, we discussed the remaining details of MCS/CQI and provided two text proposals in Section 2. 
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