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[bookmark: _Ref494215420]Introduction
In RAN1#112bis-e meeting, the following agreements were made: [1]
	Agreement
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured, downselect between following options:
· Option 1 (configuration restriction with error case handling):
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 
· Option 2 (UE only uses resourceAllocation if CP-OFDM is indicated):
· If DFT-S-OFDM is indicated, UE applies type 1 resource allocation.
· If CP-OFDM is indicated, UE applies resource allocation according to resourceAllocation IE.
· Size of FDRA field is aligned between size for type 1 resource allocation and size according to resourceAllocation IE.
Agreement
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, downselect between following options:
· Option 1 (configuration restriction with error case handling):
· UE does not expect dmrs-Type to be set to type2.
· Option 2 (UE only uses dmrs-Type if CP-OFDM is indicated):
· If DFT-S-OFDM is indicated, UE applies DMRS type 1.
· If CP-OFDM is indicated, UE applies DMRS type according to dmrs-Type.



In this contribution, we focus on the issues related to dynamic switching between DFT-S-OFDM waveform and CP-OFDM waveform, including handling of DMRS type/FDRA type.

Discussion
Handling of DMRS type/FDRA type
In the existing specification, whether DFT-S-OFDM waveform or CP-OFDM waveform is used for PUSCH transmission depends on whether transform precoding is enabled by the gNB. For example, if transform precoding is enabled, the DFT-S-OFDM waveform is used, otherwise the CP-OFDM waveform is used. The size of the DCI field or the presence or absence of the DCI field varies for different waveforms. The relevant fields include: 
· Precoding information and number of layers 
· Antenna ports 
· PTRS-DMRS association 
· DMRS sequence initialization 
· FDRA 
In previous meeting [1], it was agreed that the size of the DCI field is based on the maximum value between  the bit width of the field when precoding is disabled and the bit width of the field when precoding is enabled. This mechanism solves the DCI size alignment problem under dynamic waveform switching. However, some configurations may not be compatible with both DFT-S-OFDM waveform and CP-OFDM waveform, such as DMRS configuration type, FDRA type configuration.
Regarding the field of ‘antenna ports’, the bit width is determined based on conditions such as dmrs-Type. However, the dmrs-Type=2 is only applicable to CP-OFDM waveform, while dmrs-Type=1 is applicable to both CP-OFDM waveform and DFT-S-OFDM waveform. It is obvious that UE cannot handle the case of dmrs-Type=2 if DFT-S-OFDM waveform is indicated. Considering that the gNB has all the configuration information of the UE, the gNB should avoid this error case on the UE side.
Proposal 1: 
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured:
· UE does not expect dmrs-Type to be set to type2.

Similarly, regarding the field of ‘FDRA’, resource allocation type 0 is incompatible with DFT-S-OFDM waveform, while resource allocation type 1 is compatible with both DFT-S-OFDM waveform and CP-OFDM waveform. Therefore, it would be strange for the gNB to configure both dynamic waveform switching and resourceAllocationType0, but never indicate DFT-S-OFDM waveform. In addition, the gNB should have clear information about the collision between FDRA and dynamic waveform switching, so that it can give the UE a proper configuration. In this sense, the UE dose not expect resourceAllocation to be set to resourceAllocationType0, if DFT-S-OFDM waveform is indicated. If the resourceAllocation set to dynamicSwitch and the DFT-S-OFDM waveform is indicated, the UE does not expect MSB of FDRA field to be set to 0.  
Proposal 2: 
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured:
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 
 
Conclusion
[bookmark: OLE_LINK6][bookmark: OLE_LINK40][bookmark: OLE_LINK39][bookmark: OLE_LINK5][bookmark: OLE_LINK4][bookmark: OLE_LINK3]In this contribution, we have discussed the issues related to dynamic switching between DFT-S-OFDM waveform and CP-OFDM waveform, including handling of DMRS type/FDRA type. Based on the discussion in section 2, we provide the following proposals:
Proposal 1: 
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured:
· UE does not expect dmrs-Type to be set to type2. 
Proposal 2: 
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured:
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0.  
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