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At the RAN1#114bis meeting, the following agreements were made regarding dynamic switching between DFT-s-OFDM and CP-OFDM waveform [1]:
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.

For the editors:
The above endorsed text proposals to 38.212 are also collected in R1-2310499. Please consider them in the next specification revision.
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 the contribution, we present our views on remaining issues for dynamic switching between DFT-s-OFDM and CP-OFDM for PUSCH transmission. Our views on the remaining issues for PRACH coverage enhancement are described in our companion contributions [2].
Remaining issues on dynamic waveform switching in case of BWP scheduling 
As defined in NR, BWP switching provides the main benefits of quickly adapting to channel conditions and improving throughput. At the RAN1#112b-e meeting, it was agreed that dynamic waveform switching is configured separately for each BWP, within PUSCH-Config [3]. In our view, it would be more appropriate to support dynamic waveform switching in conjunction with BWP switching. This would enable the device to dynamically adjust both the bandwidth and waveform based on the current channel conditions, leading to further improvements in performance and efficiency.
In the current NR specification, in case of BWP switching, UE firstly determines the DCI field size based on the current active BWP. Further, if the field size in the DCI is smaller than the field size determined for the indicated BWP, zero padding is used to interpret the DCI field. If the field size in the DCI is larger than the field size determined for the indicated BWP, truncation is applied to interpret the DCI field. 
In the context of BWP switching and dynamic waveform switching, if dynamic waveform switching is configured in the current BWP, UE may firstly determine the DCI field size of the current BWP based on the agreement for DCI field size alignment for dynamic waveform switching. After that, UE applies the existing mechanisms for DCI field size determination and interpretation for BWP switching. 
In cases where dynamic waveform switching is configured for the current BWP but not the target BWP, the UE will interpret the DCI field based on the configured waveform in the target BWP. Similarly, if dynamic waveform switching is configured for the target BWP but not the current BWP, the UE will assume a dynamic waveform indication field with bit "0" to interpret the DCI field for the target BWP.
Proposal 1:
· Dynamic waveform switching is supported in case of BWP switching.
· Existing mechanism for BWP switching can be reused. 

Discussions on LS reply on PHR reporting
RAN1 received an LS from RAN2, which includes the following information [4]:
	1. Overall Description:
RAN2 discussed reporting PCMAX for assumed PUSCH transmissions in RAN2#123bis, and made the following agreement:
· Introduce new DWS MAC CE for reporting PHR for assumed and non-assumed PUSCH transmissions (we will not introduce a separate MAC CE just containing the assumed PHR) – We will design this to support DC/CA scenario (can indicate this to RAN1 and let us know if this has any impact to their design)
· No new PHR triggers will be defined in RAN2
2. Actions:
To RAN1.
ACTION: 	RAN2 respectfully requests RAN1 to take the above agreements into account and inform RAN2 if a UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has any impact to RAN1’s design in addition to that of the single carrier case.



In our view, dynamic waveform switching can be supported for DC/CA scenarios. For instance, for inter-band CA case, different waveforms may be applied for the PUSCH transmissions in different carriers or bands. As new DWS MAC-CE for reporting PHR for assumed and non-assumed PUSCH transmissions is introduced for a single carrier case, the design can be simply extended to support the enhanced PHR reporting for DC/CA scenarios. Further, from RAN1 perspective, no impact on the design to support the enhanced PHR reporting for DC/CA scenarios is expected. 
Proposal 2:
· Dynamic waveform switching is supported for DC/CA scenarios.
· No RAN1 impact on the design to support the enhanced PHR reporting for DC/CA scenarios is expected.


[bookmark: _Ref52481833]Conclusions
In this contribution, we presented our views on remaining issues for dynamic switching between DFT-s-OFDM and CP-OFDM for PUSCH transmission. Further, we summarize the proposals as follows:
Proposal 1:
· Dynamic waveform switching is supported in case of BWP switching.
· Existing mechanism for BWP switching can be reused. 
Proposal 2:
· Dynamic waveform switching is supported for DC/CA scenarios.
· No RAN1 impact on the design to support the enhanced PHR reporting for DC/CA scenarios is expected.
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