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1	Introduction
In RAN1#110bis-e discussion [1] of dynamic switching between DFT-S-OFDM and CP-OFDM, following agreements are achieved. 

	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

Agreement 
To study and if necessary, specify, enhancements to assist the scheduler in determining waveform switching, such as:
· Reporting power headroom related information 
· Other solutions are not precluded

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).





In this paper, we discuss and give our views on dynamic switching between DFT-S-OFDM and CP-OFDM.

2	Discussion
Based on previous meeting’s working assumption, dynamic waveform switching can be indicated by scheduling UL DCI or non-scheduling DCI. For indication in non-scheduling DCI, dynamic switching may not be varied fast in each uplink transmission. It’s less ‘dynamic’ than scheduling DCI. Meanwhile, if the non-scheduling DCI indicating dynamic waveform change indication is miss detected by UE, waveform mismatch could be happened between UE and network. Hence, we slightly prefer to support indication of dynamic switch in scheduling DCI.

Proposal 1: Dynamic waveform switching could be indicated from an UL scheduling DCI, i.e. Alt 1.

The same DCI format should be used for dynamic waveform switching. However, some DCI fields for different waveform could be different. It may lead to different payload size of DCI for different waveform. So DCI size should be aligned between different waveform. The option 1 is to align DCI size per DCI field like size alignment between C-RNTI and CS-RNTI value. Each DCI field could add padding bits to align the size with larger one. Fig.1 is the example of option 1.The option 2 is to align DCI size by adding padding bits in the end of DCI payload like DCI size alignment between different DCI formats. Fig. 2 is the example of option 2.
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Fig. 1 Option 1 of size alignment
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Fig. 2 Option 2 of size alignment

Proposal 2: DCI size for different waveform should be aligned,
	Option 1: per DCI field (like alignment between C-RNTI and CS-RNTI)
Option 2: per DCI format (like alignment between DCI formats)

A new field in dynamic DCI needs one additional bit. However, if DCI size is aligned per DCI format, one additional bit in the beginning of a DCI can help to determine the waveform of the DCI. UE may not need to blind detect and verify the waveform if the waveform is implicated indicated by some DCI fields. On the other hand, if DCI size is aligned per DCI field, verification of waveform doesn’t require blind detection. In such case, implicit indication can reduce DCI overhead by 1 bits. There are many implicit indication method. For each method, it sacrifices flexibility in some domain to bring indication of waveform in return. We slight prefer to implicitly indication by RA field because one of difference between OFDM and DFT-s-OFDM is frequency resource allocation. For example, RA type 0 could not be used for DFT-s-OFDM. Using RA field may sacrifice less flexibility than other fields.

Proposal 3a: If DCI size is aligned per DCI format, new field in scheduling DCI is used, i.e. Alt 1-A. 
Proposal 3b: If DCI size is aligned per DCI field, implicit determination in scheduling DCI is used, i.e. Alt 1-B. RA type indication is preferred in such case.


3	Conclusion
In this contribution, we give our views on dynamic switching between DFT-S-OFDM and CP-OFDM, and propose that:

Proposal 1: Dynamic waveform switching could be indicated from an UL scheduling DCI, i.e. Alt 1.
Proposal 2: DCI size for different waveform should be aligned,
	Option 1: per DCI field (like alignment between C-RNTI and CS-RNTI)
Option 2: per DCI format (like alignment between DCI formats)
Proposal 3a: If DCI size is aligned per DCI format, new field in scheduling DCI is used, i.e. Alt 1-A. 
Proposal 3b: If DCI size is aligned per DCI field, implicit determination in scheduling DCI is used, i.e. Alt 1-B. RA type indication is preferred in such case.
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