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Introduction
A new Rel-18 WI on further coverage enhancement [1] was approved in RAN#94e. one of the objectivce of this WI is to improve PRACH coverage.
· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)
In this contribution, we discuss the aspect of dynamic waveform switching and  give our proposals.
Discussion on dynamic waveform switching
According to current specification, the waveform switching between DFT-S-OFDM and CP-OFDM is configured by RRC parameter transformPrecoder in pusch-Config, or by msg3-transformPrecoder if transformPrecoder is not configured. As the DFT-S-OFDM waveform has the lower PAPR than CP-OFDM, it can improve the UE PA power efficiency, it’s beneficial to coverage limited UE. The semi-static reconfiguring the waveform would limit UE to adapt the waveform flexibly. The mainly use case for dynamic waveform switching is for the cell edge users, it’s less attractive to cell center users. Thus, dynamic waveform switching function could be enabled/disabled the gNB according to the network scheduling strategy. 
Proposal 1: Dynamic switching between DFT-S-OFDM and CP-OFDM is UE specifically enabled/disabled by RRC signalling.
To support the dynamic waveform switching, several options could be considered.
· Introduce 1bit information field to indicate the waveform
· Reinterpret 1bit of existing information field in UL DCI to indicate the waveform
· Indicate the waveform in time domain resource allocation information field
· Introduce new MAC-CE to indicate the waveform
Considering the waveform switching is UE specific configured, introducing 1bit new information field in the DCI seems straightforward, and has no impacts on existing information field usage and interpretation. For the detailed DCI format supporting waveform indication, the DCI format 0_0 is the fallback DCI supporting the basic function, so the new information field only introduce in DCI format 0_1 and 0_2. This new information field in DCI is configurable, if dynamic waveform switching function is disable, this field is 0 bit.    
Proposal 2: Introduce 1bit new information field in DCI format 0_1/0_2 to indicate waveform, i.e., DFT-S-OFDM or CP-OFDM.
Another aspect for waveform switching is whether Msg3 PUSCH and Msg3 PUSCH re-transmission support the dynamic waveform switching. In Rel-17, repetition was supported for Msg3 PUSCH transmission and re-transmission. If Msg3 waveform switching is supported, it provides additional solutions to improve the Msg3 coverage, especially, for UEs without Msg3 PUSCH repetition capability.  
Proposal 3: RAN1 to consider dynamic waveform switching for Msg3 PUSCH transmission and Msg3 PUSCH retransmission. 
Summary
In this contribution, we discuss the mechanism of supporting dynamic waveform switching between DFT-s-OFDM and CP-OFDM, and have the following proposals:
Proposal 1: Dynamic switching between DFT-S-OFDM and CP-OFDM is UE specifically enabled/disabled by RRC signalling.
Proposal 2: Introduce 1bit new information field in DCI format 0_1/0_2 to indicate waveform, i.e., DFT-S-OFDM or CP-OFDM.
Proposal 3: RAN1 to consider dynamic waveform switching for Msg3 PUSCH transmission and Msg3 PUSCH retransmission. 
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