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1 Introduction
[bookmark: _Hlk22834419]In RAN#96 a Rel-18 WID on Further NR coverage enhancements [1] was approved.  The WI starts in RAN1 from this meeting.  One of the objectives is the following:
	· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)



This contribution discusses potential enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM.
2 Discussion
DFT-S-OFDM waveform is beneficial for UL coverage limited scenario because of its lower PAPR compared with CP-OFDM waveform. A DFT-S-OFDM transmission scheme would likely be used with lower MCS values, lower coding rates and lower modulation order, and be used for UEs in coverage limited scenarios operating at low SNR. A CP-OFDM transmission scheme would likely be used with higher MCS values and for UEs not in coverage limited situations operating at higher SNRs. The UE is configured with different MCS tables for CP-OFDM and for DFT-S-OFDM, and also different tables for 64QAM and 256QAM.
As a UE experiences different channel conditions within the cell and its operating SNR changes, the UE should change the transmission scheme to achieve the best performance and/or to maintain the link. In current specifications, the transmission scheme is configured by the network and a reconfiguration is needed to change between CP-OFDM and DFT-S-OFDM. This imposes limitation especially when to switch over to DFT-S-OFDM waveform for cell-edge UEs. Thus, the support of dynamic faster switching between DFT-S-OFDM and CP-OFDM for UL transmission would avoid RRC reconfiguration for switching to another transmission scheme and be beneficial to increase cell edge gains. Dynamic switching between DFT-S-OFDM and CP-OFDM was briefly discussed during the Rel-17 SI on Coverage Enhancements [2].

For dynamic switching between DFT-S-OFDM and CP-OFDM, different signaling options can be considered. 
A first option can be to indicate to switch transmission scheme using an indication in a DCI format or in an UL grant, or in MAC CE. Current MCS tables for PUSCH can be used, and the UE can be configured MCS tables for both transmission schemes. The indication of an entry of the MCS table is unchanged respect to the current specifications.
A second option can be to merge the current MCS tables for DFT-S-OFDM and CP-OFDM in a single table. This requires defining a new merged MCS table that includes entries for both transmission schemes, and corresponding signaling to indicate entries of the new table. Between the two options, it is not clear that the second option would have any advantage compared to the first option, and it has more specification impact. The first option seems straightforward and simple. 

Proposal 1: Consider the following signalling to support dynamic switching between DFT-S-OFDM and CP-OFDM for PUSCH transmission: 
· Indication to use DFT-S-OFDM or CP-OFDM in a DCI format or in MAC CE

When a UE receives an explicit indication to switch to DFT-S-OFDM or to CP-OFDM, the UE will start using the indicated transmission scheme after a time interval from the reception of the indication to switch. If the indication is by MAC CE, it can be further discussed whether it is needed to specify a minimum time interval between the reception of the switching indication and the time the UE starts to use the indicated transmission scheme. 

Proposal 2: Depending on the type of indication for switching, consider whether it is needed to specify a time interval between the reception of the indication and the time the UE starts to use the indicated transmission scheme.   


To further enhance performance and take advantage of the dynamic switching of the transmission scheme for PUSCH, a UE may request to switch between DFT-S-OFDM and CP-OFDM. For example, based on RSRP measurements, if the UE experiences worsening channel conditions, the UE using CP-OFDM for PUSCH transmission can request to switch to DFT-S-OFDM. Based on the UE request, the network may indicate to the UE to switch to DFT-S-OFDM.

Proposal 3: Discuss mechanisms for the UE to request switching between DFT-S-OFDM and CP-OFDM.   


3 Conclusion
This contribution discusses potential enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM. The proposals and observations made in this contribution are summarized as below:

Proposal 1: Consider the following signalling to support dynamic switching between DFT-S-OFDM and CP-OFDM for PUSCH transmission: 
· Indication to use DFT-S-OFDM or CP-OFDM in a DCI format or in MAC CE

Proposal 2: Depending on the type of indication for switching, consider whether it is needed to specify a time interval between the reception of the indication and the time the UE starts to use the indicated transmission scheme.   

Proposal 3: Discuss mechanisms for the UE to request switching between DFT-S-OFDM and CP-OFDM.   
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