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[bookmark: _Toc415085486][bookmark: _Toc503902285]1	Introduction
3GPP Work Item Description [1] provides a potential target in R18. The objective of this work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1). 
In the previous meeting (RAN WG1 #111), there was broad agreement that supported dynamically scheduled PUSCH dynamic waveform switching indication from UL scheduling DCI and assumed that supporting new 1-bit field for dynamic waveform indication from UL scheduling DCI. 

Agreement
For DCI based solution, 
· [bookmark: _Hlk124338026]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
[bookmark: _Hlk124338282]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


Agreement
Study the necessity of the following potential enhancements to assist the scheduler in determining waveform switching:
· Reporting power headroom related information based on PCMAX,f,c applicable to a target waveform 
· Target waveform can be same or different from waveform of an actual PUSCH transmission
· FFS target RB allocation and/or target modulation order can be same or different from respective properties of an actual PUSCH transmission 
· FFS determination of target waveform, target RB allocation, target modulation order
· FFS details, e.g. report PCMAX,f,c or Type 1 power headroom for a waveform, or difference thereof between waveforms
· PHR triggering enhancements, e.g.
· Network-triggered PHR
· PH becomes lower (higher) than a threshold
· PHR triggered by waveform switching
· Reporting of recommended waveform or request to switch waveform
· Other solutions not precluded


We provide a waveform indication definition of the 1-bit for both DCI 0_0 and 0_1, besides, we recommend MAC CE as a dynamic switching method being used for CG PUSCH.
[bookmark: _Toc53783605]2	Dynamic switching between DFT-S-OFDM and CP-OFDM

[bookmark: OLE_LINK3]we focus our attention on how to achieve dynamic switching between DFT-S-OFDM and CP-OFDM. This contribution proposes that not only DCI 0_1 but also DCI 0_0 could be used for dynamic switching, for DCI 0_0 could cover more scheduling scenarios than DCI_0_1 and DCI 0_2, for example, Msg3 and coverage limitation cases.
[bookmark: OLE_LINK12]Propose1: Not only DCI 0_1 but also DCI 0_0 could be used for dynamic switching.

[bookmark: OLE_LINK6]This contribution provides a UL waveform indicator option when 1-bit adding for dynamic switching to DCI format 0_0 and 0_1, as follows: 
[bookmark: OLE_LINK13]Porpose2: UL waveform indicator: 1 bit according to Table 1. 
Table 1: UL waveform indicator
	Value of UL waveform indicator
	UL waveform 

	0
	CP-OFDM 

	1
	DFT-S-OFDM	




MAC-CE can be applied to CG-type1 and CG-type 2 and DG PUSCH, while DCI only applied to CG-type2 and DG PUSCH. We propose to re-consider MAC-CE for CG PUSCH, as the waveform switching could help the moving CG-type1 UEs achieving a better coverage and performance. Moreover, this method can save DCI overhead to indicate waveform to the subsequent transmissions.
UL Waveform Activation/Deactivation MAC CE are new defined MAC CEs, whose details should be discussed with RAN2. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK10]Propose3: UL waveform dynamic switching for CG PUSCH could be indicated by MAC CE

3	Conclusions
Propose1: Not only DCI 0_1 but also DCI 0_0 could be used for dynamic switching.
Porpose2: UL waveform indicator: 1 bit according to Table 1. 
Table 1: UL waveform indicator
	Value of UL waveform indicator
	UL waveform 

	0
	CP-OFDM 

	1
	DFT-S-OFDM	



Propose3: UL waveform dynamic switching for CG PUSCH could be indicated by MAC CE
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