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1. Introduction
In R1-7404783, we showed the feasibility of SC-FDMA transmission within one OFDM symbol duration. We also showed that pre-DFT multiplexing of RS and pi/2 BPSK with 1+D precoding leads to a waveform with very low PAPR and provides 26 dbm output power. It is shown that pre-DFT multiplexing method has same BER performance as OFDM. An agreement has already been made to use OFDM with RS and UCI (for more than 2 bits) multiplexing. At the time when the agreement was made pre-DFT multiplexing of RS and Data/UCI was not proposed in 3GPP NR. 

More recently, many FDD and TDD operators request 26 dBm UE power for NR for frequency bands below and above 6 GHz.  The additional 3.0 dB power is useful to increase the coverage when NR is deployed in higher frequency bands compared to LTE. Given that pi/2 BPSK with spectrum shaping without BW expansion is already agreed for shared channel transmission, and this this waveform provides 26 dbm UE power using LTE PA technology, it is highly desirable that this waveform be used for control channel transmission as well. Considering the need to provide 26 dBm power using a low PAPR waveform either RAN1 reverses the agreement related to use of OFDM with RS and UCI multiplexing (for UCI or > 2 bits) or introduce a complementary waveform that has low PAPR.  Since reversal of an agreement leads to further delays in NR time schedule, we propose the following:

Proposal: In addition to CP-OFDM, a complementary waveform that uses pre-DFT multiplexing of RS and pi/2 BPSK with 1+D precoding is agreed for short PUCCH for UCI>2 bits. Details of RS are FFS.

