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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In RAN #94 e-meeting, a new Rel-18 work item on further NR coverage enhancements was approved [1] and updated in RAN #96 [2]. The objective of the work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. Detailed objective for dynamic switching between DFT-S-OFDM and CP-OFDM is listed as follows:
	· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)



In this contribution, we discuss dynamic switching between DFT-S-OFDM and CP-OFDM.
Discussion
1.1     Indication of dynamic switching of UL waveform
In RAN1 #110b-e meeting, the following working assumption was achieved to support dynamic switching of UL waveform [3]:
	Working Assumption
Support at least one of the following options for the dynamic waveform indication in R18:
Alt 1: Indication from an UL scheduling DCI
· Alt 1-A: New field in scheduling DCI
· Alt 1-B: Reuse existing field in scheduling DCI
· Alt 1-B-1: Explicit indication by repurposing field, e.g.
· Add one column to TDRA table
· Add one column to MCS table(s)
· Other solutions not precluded
· Alt 1-B-2: Implicit determination from condition(s) on scheduling information, e.g.
· RA type, MSB of RA
· Number of RBs (below threshold or multiple of 2,3,5)
· Location of RB allocation within carrier and the associated MPR
· MCS below threshold
· Number of PUSCH repetitions (or whether PUSCH repetition is used) and/or TBoMS
· Number of DMRS CDM group(s) without data
· Precoding information and number of layers
· SRI
· Condition over multiple types of scheduling information
· Other types of scheduling information not precluded
· Indicated waveform applies at least to the scheduled PUSCH transmission
· FFS: Whether it also applies to subsequent transmissions, and of which type
· FFS: DCI formats can contain the indication 
· FFS: Indication applies only if condition(s) are satisfied (e.g. PDCCH occasion, /RNTI, /Search space of the scheduling DCI, latest PHR reported by the UE, etc.)
Alt 2: Indication from a non-UL scheduling DCI
· FFS: DCI formats that can provide the indication (e.g. Downlink DCI, UE-group common DCI)
FFS: Types of subsequent transmissions to which indication is applicable



[bookmark: _Hlk114919923]From our perspective, we prefer a UL DCI based indication. We think it's the most straightforward and effective approach. For non-UL scheduling DCI, we are not clear how it works. Thus, we prefer Alt.1. 
As for Alt 1-A and Alt 1-B, we prefer Alt 1-B, we think adding a new DCI field should be avoided. We think both explicit indication by repurposing field or implicit determination can be studied at current stage, while we prefer Alt 1-B-1.
Proposal 1: Support Alt 1 for dynamic waveform indication, i.e., Indication from an UL scheduling DCI. Alt 1-B is preferred, i.e., Reuse existing field in scheduling DCI.
1.2     DCI size
As agreed in RAN1 #110b-e, dynamic waveform switching is applicable to PUSCH scheduled by DCI format 0_1 or 0_2.
	Agreement
Dynamic waveform switching enhancement in R18 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.
· Note: The above does not imply that dynamic switching enhancement in R18 is applicable or not applicable to other cases of PUSCH (e.g. PUSCH transmission with a Type 1 or Type 2 configured grant, PUSCH scheduled by DCI format 0_0).



However, the size of DCI 0_1/0_2 is related with transform precoder enabled or not. If dynamic waveform switching is enabled and indicated by DCI, UE may not know the length of the related DCI field including “Precoding information and number of layers”, “Second Precoding information”, “Antenna ports”, “DMRS sequence initialization”. 
Thus, if the indication of dynamic waveform switching is inside the DCI, the UE may be confused about some fields since some of the fields are related to whether transform precoder enabled or not. We think this issue is important.
Another aspect is about the total DCI size, we think the DCI size alignment between CP-OFDM and DFT-S-OFDM is needed.
Proposal 2: Consider DCI size alignment between CP-OFDM and DFT-S-OFDM.
Proposal 3: Consider the determination of the DCI fields related to whether transform precoder enabled or not.
Conclusions
In this contribution, we discuss dynamic switching between DFT-S-OFDM and CP-OFDM and have following proposals:
Proposal 1: Support Alt 1 for dynamic waveform indication, i.e., Indication from an UL scheduling DCI. Alt 1-B is preferred, i.e., Reuse existing field in scheduling DCI.
Proposal 2: Consider DCI size alignment between CP-OFDM and DFT-S-OFDM.
Proposal 3: Consider the determination of the DCI fields related to whether transform precoder enabled or not.
References
[1] [bookmark: _Ref61271833][bookmark: _Ref76651243]3GPP RP-213579, “New WI: Further NR coverage enhancements”, China Telecom, RAN#94e, December 6-17, 2021.
[2] 3GPP RP-221858, “Revised WID on Further NR coverage enhancements”, China Telecom, RAN#96, Budapest, Hungary, June 6-9, 2022.
[3] 3GPP RAN1 Chairman’s Notes, RAN1 meeting #110b-e, October 10th – 19th, 2022.
1
  
