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At RAN1#114bis [1], the following agreements were made on aspects of dynamic waveform switching:
	Agreement
For PUSCH scheduled by DCI format 0_1 (0_2) in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1 and [dynamicTransformPrecoderIndicationDCI-0-1]  ([dynamicTransformPrecoderIndicationDCI-0-2]) set to ‘enabled’: 
· If higher layers and/or DCI set uplink resource allocation to type 0, UE does not expect that Transform precoder indicator field indicates that transform precoder is enabled.
· Note: further investigate any specification change.

Agreement
For PUSCH scheduled by DCI format 0_1 (0_2) in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1 and [dynamicTransformPrecoderIndicationDCI-0-1] ([dynamicTransformPrecoderIndicationDCI-0-2]) set to ‘enabled’:
· If dmrs-Type corresponding to the PUSCH is set to type2, UE does not expect that Transform precoder indicator field indicates that transform precoder is enabled.
· Note: further investigate any specification change.
· 



In this contribution, we share our views on specification impacts arising from the two notes in these agreements. We propose a TP to section 6.1.3 of TS38.214.

[bookmark: _Hlk63428477]DWS and FDRA
There are two types of frequency domain resource allocation schemes in NR for PUSCH.
· Type 0: use a bit map over the maximum number of resource block groups (RBGs) in the UL BWP. A 1 in the bit map indicates that the particular RBG is allocated to the PUSCH for the UE UL grant
· Type 1: defines a start RB and the number of consecutive RBs allocated to the UE UL granted.

For a PUSCH that uses transform precoding (DFT-s-OFDM), consecutive RBs are more suitable. Therefore, Type 1 FDRA is more suitable for transform precoding than Type 0. Type 0 FDRA can still be used for transform precoding in a case in which the allocated RBGs are consecutive but to guarantee this would involve additional specification effort.
To minimize specification effort, it is therefore desirable to limit the use of transform precoding to Type 1 resource allocation. Similarly, if DWS is applied to a given PUSCH, switching the waveform to DFT-s-OFDM should be limited only to those cases in which the resource allocation for the PUSCH is already configured to be Type 1 or the resource allocation is dynamicSwitched to Type1. When resource allocation is configured to dynamicSwitch, the scheduling DCI includes a field that defines whether the allocation is type 0 or type 1 as described in TS38.212 section 7.3.1.1.2 and  TS38.214 section 5.1.2.2.

PUSCH resource allocation type is configured in RRC by the resourceAllocation field of the PUSCH-Config IE defined in TS 38.331 section 6.3.2.

[bookmark: PUSCH_Config]PUSCH-Config ::= SEQUENCE {
……….
……..
    resourceAllocation                         ENUMERATED { 
													                                    			                        resourceAllocationType0,
                                                            resourceAllocationType1,
                                                            dynamicSwitch
	                                                           },
……
resourceAllocationDCI-0-2-r16                           ENUMERATED
       		           { resourceAllocationType0, 	resourceAllocationType1, dynamicSwitch}
    ...
}

[bookmark: _Hlk149750352]Using this field of the PUSCH-Config RRC IE, we can ensure that DWS to DFT-s-OFDM can only be done in the case of DCI format 0_1 if resourceAllocation, or in the case of DCI format 0_2 if resourceAllocationDCI-0-2-r16,  is set to either ‘resourceAllocationType1’ or ‘dynamicSwitch’. The agreements from RAN1#114bis only state the combination of signalling that the UE is not expected to receive. In order to implement this feature in a UE, the specification needs to state what the UE is expected to do. Hence, we make the following text proposal (TP) to section 6.1.3 of TS 38.214.

	6.1.3	 UE procedure for applying transform precoding on PUSCH
<< Unchanged text>>
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1 and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to ‘enabled’ and the higher layer parameter resourceAllocation in pusch-Config for DCI format 0_1 or resourceAllocationDCI-0-2-r16  for DCI format 0_2 is configured to either ‘resourceAllocationType’  or is configured to ‘dynamicSwitch’ and the frequency domain resource assignment type field in the DCI indicates resource allocation type 1, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.




Conclusions
We have considered the influence of FDRA type to the dynamic switching of a PUSCH waveform from CP-OFDM to DFT-s-OFDM. As transform precoding is not amenable to FDRA type 0, we have made a TP to section 6.1.3 of TS 38.214 whose effect would be to condition the dynamic waveform switching to transform precoding on the configuration of FDRA type 1 for the PUSCH being scheduled by either DCI format 0_1 or format 0_2. 

Proposal 1: Adopt the following TP to section 6.1.3 of TS38.214.

	6.1.3	 UE procedure for applying transform precoding on PUSCH
<< Unchanged text>>
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1 and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to ‘enabled’ and the higher layer parameter resourceAllocation in pusch-Config for DCI format 0_1 or resourceAllocationDCI-0-2-r16  for DCI format 0_2 is configured to either ‘resourceAllocationType’  or is configured to ‘dynamicSwitch’ and the frequency domain resource assignment type field in the DCI indicates resource allocation type 1, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.
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