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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 RAN1 #112bis and #113 meeting, there were still some points of disagreements below. 

Agreement
For potential enhancements to assist the scheduler in determining waveform switching, RAN1 to select 1 from the following options:
· Option 1: Reporting of power headroom information for a reference PUSCH using target waveform different from waveform of actual PUSCH. 
· Details FFS.
· Note: Any MAC CE related decision is up to RAN2
· Option 4: No enhancement. 
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 paper, we discuss the unresolved problems above, including the potential enhancements to assist the scheduler in determining waveform switching, handling of FDRA type/DMRS type and so on.
2	Dynamic switching between DFT-S-OFDM and CP-OFDM
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.
· [bookmark: OLE_LINK6]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.
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As we all know, DFT-S-OFDM waveform only can use frequency domain resource allocation type 1 and DMRS type 1. Based on this, when dynamic switching between DFT-S-OFDM and CP-OFDM waveform enables, the above discussions have been given.
For frequency domain resource allocation, parameter resourceAllocation is configured by gNB which includes resourceAllocationType0, resourceAllocationType1, dynamicSwitch. Because the DFT-S-OFDM waveform can not use resource allocation type 1, when enabling dynamic switching, gNB shouldn’t configure resourceAllocationType0. And if DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, gNB shouldn’t use resource allocation type 1. We think gNB to avoid error cases is natural, so option 1 is supported for handling FDRA type. Besides, option 2 needs additional effort, e. g. size of FDRA field needs to be aligned. 
Similarly, option 1 is supported for DMRS type. When enabling dynamic switching, gNB shouldn’t configure DMRS type 2. 
Propose 1: Option 1 should be supported for handling of FDRA type/DMRS type.
[bookmark: OLE_LINK14]



Agreement
For potential enhancements to assist the scheduler in determining waveform switching, RAN1 to select 1 from the following options:
· Option 1: Reporting of power headroom information for a reference PUSCH using target waveform different from waveform of actual PUSCH. 
· Details FFS.
· Note: Any MAC CE related decision is up to RAN2
· Option 4: No enhancement. 

Now option 2 and option 3 are excluded in the meeting RAN1 113. Most companies support option 1 and option 1 is acceptable from our view. 
We think the assumed PUSCH resource allocation for the target waveform should be the same as the actual waveform even though waveform is different, which can help to compare the PHR between current waveform and target waveform to assist gNB in determining the waveform switching. 
[bookmark: OLE_LINK2]Propose 2: Option 1 is acceptable for potential enhancement to assist scheduler in determining waveform switching. 
For a serving cell with power headroom information of assumed PUSCH to be reported, support only one of the alternatives below:
Alt 1: Power headroom information for assumed PUSCH and legacy Type 1 PH are reported together.
Alt 2: Only power headroom information for assumed PUSCH is reported.
Alt 1 is preferred for us. Because gNB can compare between assumed PUSCH and legacy Type 1 PH, then decide whether to switch the waveform. 
[bookmark: OLE_LINK1]Propose 3: Alt 1 is preferred for potential PHR reporting enhancement. 


3	Conclusions
Propose 1: Option 1 should be supported for handling of FDRA type/DMRS type.
Propose 2: Option 1 is acceptable for potential enhancement to assist scheduler in determining waveform switching.  
Propose 3: Alt 1 is preferred for potential PHR reporting enhancement. 
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