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1 Introduction
In RAN1 Adhoc#3, the following was agreed on waveform aspects [1]:

	Agreements:
· For UL transmission with grant, to down-select (including possible combinations) from:

· Option 1: waveform type is determined from DCI

· 1-1: Explicit 1-bit field in the UL grant

· 1-2: Implicitly derived by other information

· 1-2-1: Some entries of MCS table are for DFT-s-OFDM for 1 layer transmission, while others for CP-OFDM

· 1-2-2: Based on the different DCI sizes

· 1-2-3: Based on the search space where the UL grant is detected

· FFS: the DCI-based determination is always enabled or is enabled/disabled by RRC signalling

· Option 2: waveform type is configured by UE-specific RRC

· Option 3: waveform type follows the information by RMSI for Msg3

· Option 4: waveform type is indicated by MAC CE

· Note: For Msg3, waveform is informed by the RMSI

· If no agreement is done, all UE follows the information by the RMSI
Agreements:
· For Type 1 UL transmission without grant, to down-select (including possible combinations) from:

· Option 1: waveform type is determined from UE-specific RRC

· 1-1: Explicitly configured by the RRC

· 1-2: Implicitly derived by other information in RRC

· E.g., some entries of MCS table are for DFT-s-OFDM for 1 layer transmission, while others for CP-OFDM

· Option 2: waveform type follows the information by RMSI for Msg3
Agreements:
· For Type 2 UL transmission without grant, to down-select (including possible combinations)  from:

· Option 1: waveform type is determined from DCI

· 1-1: Explicit 1-bit field in the UL grant

· 1-2: Implicitly derived by other information

· 1-2-1: Some entries of MCS table are for DFT-s-OFDM for 1 layer transmission, while others for CP-OFDM

· 1-2-2: Based on the different DCI sizes

· 1-2-3: Based on the search space where the UL grant is detected

· FFS: the DCI-based determination is always enabled or is enabled/disabled by RRC signalling

· Option 2: waveform type is configured by UE-specific RRC

· Option 3: waveform type follows the information by RMSI for Msg3

· Option 4: waveform type is indicated by MAC CE

· Note: For Msg3, waveform is informed by the RMSI

· If no agreement is done, all UE follows the information by the RMSI


In this contribution, we discuss the waveform determination of UL transmissions.
2 Discussion
In this discussion, an important aspect is whether to support dynamic waveform switching or not. The coverage of DFT-s-OFDM is generally larger than coverage of CP-OFDM. If the cell is deployed assuming the coverage of DFT-s-OFDM, a cell edge user cannot be supported by CP-OFDM. Figure 1 is an example of this case. If the UE with transmitting CP-OFDM moves to the cell edge, the UE has to change the waveform to DFT-s-OFDM. The faster the speed of the UE, the more quickly switching is required. Furthermore, the power consumption of the UE when transmitting data is also related to the waveform. When the number of granted resources increases, the coverage of CP-OFDM may not be sufficient. In this case, the waveform should be changed to the DFT-s-OFDM.

From the above discussion, dynamic waveform switching would be needed according to the position of the UE and the number of granted resources. Therefore, the waveform type should be indicated by DCI for UL transmission with grant and Type 2 UL transmission without grant (i.e. Option 1).
If DCI indicates the waveform type, it should be considered whether the waveform type   is carried by an explicit 1 bit field or not. If DCI includes a 1 bit field, the signaling load of the DCI will increase. However only the cell edge UE requires switching of waveform. Other UEs, that are not at the cell edge, probably don’t need to change their transmit waveform. If there is a 1 bit field for indicating the waveform type, this field will be overhead factor for most of the UEs (that are not at the cell edge). 
Proposal 1: The waveform type should be implicitly determined by DCI for UL transmission with grant and Type 2 UL transmission without grant (i.e. Option 1-2).
In Type 1 UL transmission without grant, because L1 signaling doesn’t exist, there are two options for indicating the transmit waveform:  UE-specific RRC signaling or RMSI for Msg3. Based on the same reasoning as the above discussion, more dynamical switching of the waveform is desirable. 

Proposal 2: The waveform type should be configured by UE-specific RRC signaling for Type 1 UL transmission without grant (i.e. Option 1).
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Figure 1: Coverage of CP-OFDM and DFT-s-OFDM
3 Conclusions
In this contribution, we have discussed the waveform determination of UL transmission. The following proposals are made:
Proposal 1: The waveform type should be implicitly determined by DCI for UL transmission with grant and Type 2 UL transmission without grant (i.e. Option 1-2).
Proposal 2: The waveform type should be configured by UE-specific RRC signaling for Type 1 UL transmission without grant (i.e. Option 1).
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