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Introduction
Both OFDM and DFTS-OFDM waveforms are supported for NR UL. In RAN1# 88bis, the following agreement was made for indicating the UL waveform type of msg3 transmission. 
Agreements:
· Waveform for RACH message 3 can be DFT-S-OFDM or CP-OFDM. Network signals directly or indirectly RACH message 3 waveform to UE:
· The network signals the waveform for RACH message 3 in the remaining minimum SI as one bit
However, RAN1 has not yet agreed on the indication mechanism for PUSCH transmissions other than msg3. In this document, we discuss possible options to address this issue.
Discussion
The following options can be considered for waveform type indication
· Option 1: Waveform type indicated as part of system information.
· For this option, waveform type for all PUSCH transmissions is indicated via 1 bit in RMSI, i.e., the signaling that has already been agreed for msg3 PUSCH is made applicable for all PUSCH transmissions.   
· Since DFT-S-OFDM based waveform should be limited to a single stream transmissions, the UE should use CP-OFDM when performing multi-stream transmissions irrespective of waveform indicated by RMSI.
· Option 2: Waveform type indicated via UE specific RRC signaling
· For this option, waveform type for PUSCH transmissions other than msg3 transmission is indicated to the UE via UE specific RRC signaling. 
· Depending on the RRC configured waveform type, the UL resource allocation type, and possibly the DCI format that the UE uses for monitoring UL grants can be different. 
· With this approach, the waveform used by UE will be uncertain during RRC reconfiguration of waveform type. This can be addressed by making the UE use a default waveform type for UL grants received in common search space. The waveform type indicated for msg3 in RMSI (as per current agreement) can be used as the default waveform type.
· Option 3: Waveform type indicated dynamically to the UE.
· For this option, the waveform type is indicated dynamically by one of the following alternatives
· a) Explicit indication in DCI (e.g. using 1 bit) 
· b) Implicit indication via DCI (e.g. by having separate entries for OFDM and DFT S-OFDM in the MCS table as discussed in [1]). 
· c) Make the UE simultaneously monitor two DCI formats, one corresponding to OFDM and another corresponding to DFTS-OFDM.
· Among the above alternatives, simultaneous monitoring of two UL DCI formats would increase BDs/blocking. Even if 1 bit is used for waveform type indication, the MCS to use for different waveform types still needs to be resolved. Considering this, the implicit indication approach described in [1] preferable over the other alternatives.

Conclusion
In this document, we discussed the following options for UL waveform type indication to the UE. 
· Option 1: Waveform type indicated as part of system information.
· Option 2: Waveform type indicated via UE specific RRC signaling
· Option 3: Waveform type indicated dynamically to the UE.
We propose that RAN1 choose one of the above options to facilitate easier discussion in other UL design aspects such as power control and MCS signaling.
For option 3 (i.e., dynamic indication), our preference is to implicitly indicate the waveform type via the MCS table approach described in [1].
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