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1 Introduction

For the MCS table for PUSCH with transform precoding, in RAN1#91 [1], the following WA(s) were achieved:
Working Assumption:
	· For PUSCH with transform precoding, the MCS table supporting up to 256-QAM, does not need to support pi/2-BPSK modulation.  Use the same table as that of CP-OFDM for 256 QAM

· This applies for eMBB

· 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
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In this paper, we address the FFS point related to the support of pi/2 BPSK modulation. 
2 Discussions
The current MCS table for DFT-s-OFDM with 64QAM is generated from the MCS table for CP-OFDM and switching the first two entries from QPSK to pi/2 BPSK, keeping the same spectral efficiency. 
It is still under discussion whether pi/2 BPSK modulation is mandatory or not. In our view, at least for eMBB applications at LF bands, there is no need to make pi/2 BPSK as a mandatory feature. 

With the current MCS table, the UEs not supporting pi/2 BPSK can only be scheduled starting with the 3rd MCS, which has a relatively higher code rate. In this case, the coverage for these UEs will be unnecessarily and artificially reduced, as they are prohibited from using QPSK modulation but with a lower code rate. 
Under some conditions, e.g., msg-3 transmission during initial access procedure, the UE capability has not been reported yet, the network will not know whether pi/2 BPSK is supported by the UE or not. To avoid confusion, QPSK can be used in such PUSCH transmissions if MCS index 0 or 1 is scheduled. 
Proposal: When MCS index 0 or 1 is scheduled for PUSCH with transform precoding, support 

· Using pi/2 BPSK modulation if UE has reported to support pi/2 BPSK. 
· Using QPSK modulation in other cases (e.g., UE not supporting pi/2 BPSK, msg-3 transmission before UE capability reporting). 
	Text proposals for TS 38.214 v15.0.0 Section 6.1.4.1

< Unchanged parts are omitted >

 elseif transform precoding 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 uplink shared channel.

-
for MCS index 0 and 1, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases
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
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3 Conclusions

The proposal in this paper is summarized as follows. 
Proposal: When MCS index 0 or 1 is scheduled for PUSCH with transform precoding, support 

· Using pi/2 BPSK modulation if UE has reported to support pi/2 BPSK. 
· Using QPSK modulation in other cases (e.g., UE not supporting pi/2 BPSK, msg-3 transmission before UE capability reporting). 

References
[1] Chairman’s Notes, RAN1#91, Reno, USA, 27th Nov - 1st Dec, 2017.
