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1. Introduction
A work item on further NR coverage enhancements has been approved [1]. One of the objectives is to specify enhancements to support dynamic switching between DFT-s-OFDM and CP-OFDM. In RAN1#110bis-e meeting, it was agreed that dynamic waveform switching is applicable to PUSCH scheduled by DCI format 0-1 or 0-2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI = 1 [2]. In RAN1#111 meeting, the solution of dynamic waveform indication was discussed and following agreement and working assumption were made [3].
	Agreement
For DCI based solution,
· For supported dynamically scheduled PUSCH, support dynamic waveform switching indication from UL scheduling DCI
Note: “Supported dynamically scheduled PUSCH” is to be confirmed in further discussion
Note: It does not imply that the waveform switching indication applies to other transmission or not
· Indication from non-UL scheduling DCI is not supported.
Note: the working assumption made in RAN1#110b-e for “Support at least one of the following options for the dynamic waveform indication in R18” does not need to be confirmed

Working Assumption
Support new 1-bit field for dynamic waveform indication from UL scheduling DCI
· Note: no change of the current size alignment procedure between UL DCI and DL DCI


It was further discussed about applicability of dynamic waveform switching to PUSCH scheduled by DCI format 0_0, PUSH scheduled by RAR (Msg.3), PUSH scheduled by configured grant (CG), and subsequent PUSCH transmissions, but no agreements were made regarding this. In this paper, we discuss about dynamic waveform switching applicability of the above cases.
2. Discussion
2.1. Dynamic waveform indication scheme
Adding a new configurable 1-bit field for dynamic waveform switching is a simple method and it has benefits to maintain scheduling flexibility compared to other indication solutions. In addition, the DCI size alignment procedure between UL DCI and DL DCI would not change because it is performed between a DCI indicating CP-OFDM and a DCI indicating DFT-S-OFDM. Therefore, we confirm the following working assumption.
Proposal 1:	Confirm the working assumption that Support new 1-bit field for dynamic waveform indication from UL scheduling DCI.
2.2. Applicability of dynamic waveform switching
Applicability to DCI format 0_0
If the solution adding a new 1-bit field applies to DCI format 0_0, the size of DCI format 0_0 will increase. Furthermore, considering that whether the UE supports or not dynamic waveform switching is optional, it is not desirable to add such a configurable field to DCI format 0_0 which serves as a fallback DCI. Therefore, we think that dynamic waveform switching by DCI format 0_0 is not supported in Rel.18.
Proposal 2:	Dynamic waveform switching is not applicable to PUSCH scheduled by DCI format 0_0.
Applicability to configured grant
According to the agreement of RAN1#110bis-e meeting, dynamic waveform switching is applicable to PUSCH scheduled by DCI format 0-1 or 0-2 in PDCCH with CRC scrambled with CS-RNTI with NDI = 1. When the UE receives a DCI with dynamic waveform indication, the UE would transmit PUSCH retransmission according to the waveform indicated by the DCI.
For configured grant, the PUSCH waveform is determined by a CG configuration. In the current specification, since multiple CG configurations can be configured, the UE can switch the PUSCH waveform by switching CG configurations. Type 1 CG performs the CG configuration switching by RRC signalling, thus DCI-based dynamic waveform switching cannot be applied. On the other hand, Type 2 CG supports DCI-based activation/release framework, thus Type 2 CG can switch the PUSCH waveform dynamically by using the existing framework.
In addition, the solution for adding a dynamic waveform indication field to DCI can be extended to Type2 CG seamlessly. In this case, when the UE receives an activating DCI with dynamic waveform indication, the UE would transmit PUSCH according to the waveform indicated by the DCI, not CG configuration. This is more flexible than switching CG configurations in the cases where UE cannot configure multiple CG configurations.
Proposal 3:	Dynamic waveform switching is not applicable to PUSCH scheduled by Type 1 CG.
Proposal 4:	Dynamic waveform switching is applicable to PUSCH scheduled by Type 2 CG by extending solution adding dynamic waveform indication field to DCI to existing activation/release framework.
Applicability to Msg.3
Msg.3 transmission and Msg.3 retransmissions are scheduled by RAR grant or DCI format 0_0 with CRC scrambled by TC-RNTI. The PUSCH waveform is indicated by the high-level parameter and the UE applies the waveform to both initial transmission and retransmissions. If dynamic waveform switching is applied for Msg.3, the UE can perform Msg.3 retransmissions with different waveform from initial transmission. This might be beneficial for cell-edge UEs similar to repetitions case. However, it may require early indication because gNB needs to identify the UE capability of dynamic waveform switching. This leads specification impact. Furthermore, as mentioned above, it is not desirable to add a new filed for dynamic waveform switching to fallback DCI. Therefore, dynamic waveform switching is not applied to Msg.3 transmission and retransmissions.
Proposal 5:	Dynamic waveform switching is not applicable to PUSCH scheduled by RAR grant and PUCSH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI.
Applicability to subsequent PUSCH transmissions
For Type 2 CG PUSCH triggered by an activation DCI, a subset of dynamic resources is provided by the DCI and the UE uses the resources for subsequent PUSCH transmissions. Therefore, if a waveform is indicated with resources by the DCI, the waveform and resources would be applied to subsequent PUSCH transmissions.
For dynamic grant PUSCH, it was already agreed that dynamic waveform switching is applicable to PUSCH scheduled by DCI format 0-1 or 0-2 in PDCCH with CRC scrambled with CS-RNTI with NDI = 1. For PUSCH retransmission, the waveform is applied only to PUSCH scheduled by the DCI. Furthermore, considering that DCI indication would be sensitive to misdetection, we think that dynamic waveform switching applies only to PUSCH directly scheduled by the DCI with dynamic waveform indication.
Proposal 6:	For PUSH scheduled by dynamic grant, dynamic waveform switching applies only to PUSCH scheduled by the DCI with dynamic waveform indication.
3. Summary and proposal
In summary, the followings were observed and proposed:
Proposal 1:	Confirm the working assumption that Support new 1-bit field for dynamic waveform indication from UL scheduling DCI.   
Proposal 2:	Dynamic waveform switching is not applicable to PUSCH scheduled by DCI format 0_0. 
Proposal 3:	Dynamic waveform switching is not applicable to PUSCH scheduled by Type 1 CG. 
Proposal 4:	Dynamic waveform switching is applicable to PUSCH scheduled by Type 2 CG by extending solution adding dynamic waveform indication field to DCI to existing activation/release framework.
Proposal 5:	Dynamic waveform switching is not applicable to PUSCH scheduled by RAR grant and PUCSH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI.  
Proposal 6:	For PUSH scheduled by dynamic grant, dynamic waveform switching applies only to PUSCH scheduled by the DCI with dynamic waveform indication. 
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