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Introduction
In RAN#94e meeting, a new Rel-18 WI on further coverage enhancement was approved and updated in [1]. One of the objectives of this WI is to improve PRACH coverage.
· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)
The following agreements were made in the RAN1#114 bis meeting [2].
Agreement
Adopt following changes to Section 7.3.1.1.2, TS 38.212 v18.0.0
7.3.1.1.2			Format 0_1
<<< Start changes >>>
-	Transform precoder indicator - 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-1 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. For a DCI format 0_1 with CRC scrambled by CS-RNTI  and the value indicated by new data indicator field is 0, or for a DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.
<<< End changes >>>

Agreement
Adopt following changes to Section 7.3.1.1.3, TS 38.212 v18.0.0
7.3.1.1.3	Format 0_2
<<< Start changes >>>
-	Transform precoder indicator - 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-2 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. For a DCI format 0_2 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, or for a DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.
<<< End changes >>>

Agreement
The following changes to Section 7.3.1.1.2, TS 38.212 v18.0.0 is endorsed in principle.
(TS38.212 v18.0.0, 7.3.1.1.2)
-	DMRS sequence initialization – 0 bit if transform precoder is enabled by higher layers and the Transform precoder indicator field is not present; 1 bit if transform precoder is disabled by higher layers or if the Transform precoder indicator field is present. If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.
Agreement
The following changes to Section 7.3.1.1.3, TS 38.212 v18.0.0 is endorsed in principle.
-     DMRS sequence initialization – 0 or 1 bit
-	0 bit if the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is not configured, or if transform precoder is enabled by higher layers and the Transform precoder indicator field is not present;
-     1 bit if transform precoder is disabled by higher layers and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured, or if the Transform precoder indicator field is present and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured. If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.

Conclusion
In Rel-18, for msg3 PUSCH and msgA PUSCH, the UE considers the transform precoding 'enabled' or 'disabled' according to legacy.

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 discuss the remaining issues of dynamic waveform switching and give our proposals.
Discussion on dynamic waveform switching
One of the remaining issues after RAN1#114 bis meeting is DWS operation with BWP switching. There are two related cases. 
Case 1: DWS is enabled in both scheduling BWP and indicated BWP
According to the below description in TS38.212, UE would assume resource allocation type 0 for the indicated BWP. The resource allocation type 0 does not apply to the DFT-S-OFDM waveform. If DWS field in the DCI indicates the waveform is DFT-S-OFDM. This is gNB configuration error.
	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if resourceAllocation is configured as 'dynamicSwitch' for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment" field of the indicated bandwidth part.


Case 2: DSW is not enabled in the scheduling BWP, but enabled in the indicated BWP
To align the DCI size, even DWS is not configured for the scheduling BWP, ‘0’ is prepended according to the specification TS38.213. If UE considers the DWS field is valid in the scheduling BWP, then the waveform is DFT-S-OFDM for the indicated BWP. As discussed above in case 1, UE would assume resource allocation type 0 for the indicated BWP for the specific case. The waveform and the resource allocation type are not matched.  
	If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the DCI format 
-	if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least significant bits of the DCI format equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format information fields, respectively
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 


According to the below agreement made in the last meeting, it was already specified this is an error case if resource allocation is set to type 0 in FDRA field with DSW enabled.  All in all, for both case 1 and case 2, gNB configuration should avoid such error cases, no new UE behaviors need to be defined.
	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.


Proposal 1: No new UE behavior is defined for DWS operation with BWP switching.
Dynamic waveform switching for multiple UL carriers was discussed in several RAN1 meetings. It’s still not clear whether DWS is supported for UL CA in RAN1. In the LS sent by RAN2 [3], RAN2 intended to support CA/DC scenario in the new MAC CE design. In addition, supporting DWS in UL CA was extensively discussed in the UE features discussion. Thus, it could be better to make a clear conclusion on this. Dynamic waveform switching feature provides the flexibility to gNB to dynamically change the waveform, it’s beneficial for single carrier case, as well as multi-carrier scenarios. 
Proposal 2: Dynamic waveform switching can be configured on the configured carriers according to UE capability.
Normally, for intra-band UL CA, two cells and associated gNBs are co-located. So, it’s hard for UE to transmit different waveforms at the same time. Considering ongoing RAN4 WI on intra-band non-collocated CA, RAN4 assumes UE has the capability to transmit with different waveforms on two carriers. Thus, it makes sense for UE to report whether the same waveform should be assumed on scheduled carriers for intra-band UL CA. If UE reports that the same waveform should be kept in UL CA, the waveform indicated in the dynamic waveform indication information field from each scheduling DCI should be the same; otherwise, it’s gNB scheduling error. For inter-band UL CA, as discussed in the last meeting, there is the case that two frequency bands are adjacent. It does not preclude the UE implementation to use one baseband to handle the signals from two frequency bands. UE can report whether the same waveform is assumed for inter-band UL CA as well.
Proposal 3: UE reports the capability of whether the same waveform should be assumed on scheduled carriers in intra-band and inter-band UL CA.
Summary
In this contribution, we discuss the remaining issues of supporting dynamic waveform switching between DFT-s-OFDM and CP-OFDM, and have the following proposals:
Proposal 1: No new UE behavior is defined for DWS operation with BWP switching.
Proposal 2: Dynamic waveform switching can be configured on the configured carriers according to UE capability.
Proposal 3: UE reports the capability of whether the same waveform should be assumed on scheduled carriers in intra-band and inter-band UL CA.
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