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Introduction
[bookmark: P3]The peak-to-average power ratio (PAPR) of DFT-s-OFDM is about 3dB lower than that of CP-OFDM. This PAPR gap empowers the transmit signal to reach to wider area. In this contribution, we share our view on dynamic switching between DFT-s-OFDM and CP-OFDM.
Dynamic switching waveforms
[bookmark: Proposal1]The study item of further NR coverage enhancement includes following objectives [1].
	· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1).


The DFT-s-OFDM has a merit of lower PAPR than that of CP-OFDM. Accordingly, for a UE especially at the cell edge, the uplink coverage can be enhanced if the UE configured with CP-OFDM transmits uplink channel by switching DFT-s-OFDM. The problem is that current specification supports the waveform switching between DFT-s-OFDM and CP-OFDM only through higher layer parameters. In other words, switching the waveform requires RRC reconfiguration. This is not a realistic scenario for the cell edge UEs. An alternative solution is to support dynamic switching waveform. In this case, however, we need to study how gNB to indicate dynamical switching waveform to UE. 
This topic was already treated and discussed in Rel-17 TEI in RAN1#106 meeting, and candidate switching methods were proposed by several companies [2] as listed below. We can start discussion with following three alternatives as baseline.
· Alt.1: Explicit signalling through DCI
· Alt.2: Implicit indication with certain condition
· Alt.3: MAC-CE signalling
Alt.1 for explicit signalling through DCI is the most straightforward method, while it may require additional bit field in DCI for the indication. The larger size of DCI, however, causes the lower reliability in transmission, and consequently results in the narrower coverage of PDCCH. Furthermore, additional bit adoption into DCI imposes a performance degradation in terms of reliability (e.g., BLER), and thus it is needed for further study to investigate performance impact. For Alt.2, on the other hands, the implicit method has several merits of no performance degradation compared to Alt.1, and increasing the reliability of PDCCH for the case of using codepoint of DCI. In [2] of Rel-17 TEI in RAN1#106, several implicit indication options were proposed, such as PRB allocation and range of MCS. For Alt.3 of MAC-CE indication, the switching latency might become a bottleneck, and it is required RAN2 standardization efforts. For the cell edge UE, MAC-CE signalling seems not to be suitable because the reliability (e.g., BLER) requirement of PDSCH carrying MAC-CE is more relax than that of PDCCH. Accordingly, we prefer to Alt.1 and Alt.2 for explicit/implicit indication for switching waveform. As for further study, it is needed investigating for details of implicit indication methods, and for performance impact (e.g., BLER) of explicit indication.
Proposal 1:
· The discussion of dynamic switching between DFT-s-OFDM and CP-OFDM starts from implicit / explicit indication methods by DCI as baseline.
· FFS: Details of implicit indication methods
· FFS: Performance impact (e.g., BLER) of explicit indication 
Conclusion
In this contribution, we provide our views on dynamic switching between DFT-s-OFDM and CP-OFDM as below.
Proposal 1:
· The discussion of dynamic switching between DFT-s-OFDM and CP-OFDM starts from implicit / explicit indication methods by DCI as baseline.
· FFS: Details of implicit indication methods
· FFS: performance impact (e.g., BLER) of explicit indication 
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