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Introduction
The discussion on specifying dynamic switching between DFT-S-OFDM and CP-OFDM has progressed in last meeting with:
Agreement
For DCI format 0_1/0_2 containing dynamic waveform indication, bit width of each field is set to the maximum between the bit width of the field if transform precoding is disabled and the bit width of the field if transform precoding is enabled, if different.
· If, for the waveform indicated in the DCI, the bit width N of a field would be smaller than the bit width of the field set as per the above, UE decodes the field using N least significant bits. If N=0, the UE ignores the field for the indicated waveform.

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: reporting PH information for both waveforms is not precluded.
· Note: additional trigger for PH for reference PUSCH is not precluded.
· Option 2: New trigger of power headroom report based on waveform switching event.
· Details FFS.
· Option 3: Both Option 1 and Option 2.
· Details FFS.
· Option 4: No enhancement.

Conclusion
For PUSCH transmission scheduled by C-RNTI with DCI format 0_0, UE considers transform precoding enabled or disabled according to msg3-transformPrecoder as in legacy.


Agreement
Dynamic waveform switching is configured separately for each BWP, within PUSCH-Config.

Agreement
For UE configured with multi-PUSCH scheduling in time domain in a carrier (i.e. pusch-TimeDomainAllocationListForMultiPUSCH), DCI format 0_1 supports 1-bit field for dynamic waveform switching indication.
· When configured, 1-bit field indicates waveform for all scheduled PUSCH transmissions.


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.

Agreement
[bookmark: _Hlk135048921]For configuration of 1-bit dynamic waveform switching indication in DCI format 0_1/0_2 per a carrier, downselect between following options:
· Option 1: Separate configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.
· Option 2: Common configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.

In this contribution, we further analyze the schemes for dynamic switching of different waveforms of PUSCH. Our views on mechanism and applicability of the indication are further discussed.
Applicability of waveform change
The agreed Dynamic waveform switching enhancement is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI. It is regardless of the initial transmission and retransmission.
For the case of PDCCH scrambled by CS-RNTI with NDI=1, it also indicates waveforms of the associated PUSCH. However, it is unclear for other cases including PDCCH scrambled by CS-RNTI with NDI=0. The configured grant should apply one waveform in transmission of the cases, the exact behavior should be concluded. In that cases, the DCI field of DWS is reserved based on the agreement of per field alignment of DCI formats, which did not differentiate the scrambled RNTI types.
We consider the last indicated waveform should be applied. Thus, in configured grant, the transmissions of PDCCH scrambled by CS-RNTI with NDI=0 should follow the waveform of the earlier transmission scheduled by PDCCH scrambled by CS-RNTI with NDI=1. 
Proposal 1: In configured grant, the transmissions of PDCCH scrambled by CS-RNTI with NDI=0 should follow the waveform of the earlier transmission scheduled by PDCCH scrambled by CS-RNTI with NDI=1.
The DWS indication field is ignored for PDCCH scrambled by CS-RNTI with NDI=0.
Msg3 PUSCH waveform
For the initial access, Msg3 PUSCH waveform is configured by RACH configuration. It cannot be dynamically determined in the RACH procedure in earlier releases.
RACH-ConfigCommon ::=               SEQUENCE {
………
    msg3-transformPrecoder                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
………
}

The above configuration is per cell. UEs in a cell may have different channel conditions and geometries. One common configuration cannot well cover all UEs. When a UE is in cell edge, it may ramp up power for multiple times and getting close to its power limit. Then the UE may need to switch to DFT-S-OFDM in transmission of Msg3 PUSCH. Dynamic indication of Msg3 waveform help the cell to adapt for different UEs.
The supporting of that adaption can be implemented by similar ways of the dynamically scheduled PUSCH. One example could be redefining the resource allocation and associated with different waveforms for different entries. 
Since it has the application scenario and feasible, a dynamic mechanism to indicate waveform of Msg3 should be supported.
Proposal 2: RAN1 introduces indication of dynamic switching between DFT-S-OFDM and CP-OFDM for Msg3 PUSCH.
The above Msg 3 RRC configuration is now agreed to be used to determine the waveform of C-RNTI scrambled format 0_0. This format cannot accommodate new indication field. However, the RAR indicated Msg3 PUSCH would determining waveform dynamically by other indications. One possibility is the Msg3 repetition. Another is the PRACH repetition. We can consider if one of the repetition is on, the DFT-S-OFDM is selected for Msg3 PUSCH. Otherwise, it can follow the configuration of Msg3.
Considering the Msg3 repetition is Rel-17 feature and it could be further bundled with PRACH repetition, we prefer to use PRACH repetition as the dynamical indication. 
Proposal 3: If PRACH repetition is enabled, DFT-S-OFDM is applied for Msg3 PUSCH.
If PRACH repetition is disabled, Msg3 PUSCH waveform is according to msg3-transformPrecode in Msg3 configuration.
Assistant information for waveform switching
In earlier discussion, assistant information is generally assumed to be useful in the enhancement. Without UE power information, gNB cannot estimate when the UE should switch its waveform. We think the PHR related information is already sufficient for that prediction. With current PHR triggering schemes, it is unclear whether we should introduce further assistant information or reporting mechanism. Further evaluation results should be shown to justify the enhancement by assistant information.
DWS indication and other field
When For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, UE may not be benefited from different type of resource allocation. It would be simple to assume that UE only take the case that resourceAllocation configuration set to resourceAllocationType1 or dynamical switching. If not, it is an error configuration. For dynamically switching, if DFT-S-OFDM is indicated, UE does not expect MSB of FDRA field set to 0.
We also consider the similar approach for other conflict configurations. When the dynamic waveform switching is configured, UE should also assume dmrs-Type to be set to type1. 
Proposal 4: For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured, UE does not expect resource allocation type is set or indicated to Type0.
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, UE does not expect dmrs-Type to be set to type2.
RRC configuration of DWS indication field
For configuration of 1-bit dynamic waveform switching indication in DCI format 0_1/0_2 per a carrier, it was discussed if the separated presence of dynamic waveform switching different DCI formats should be supported. Both separate and common configuration for different DCI formats exist and have not feasibility problem. The separated enabling the field may bring more flexibility, e.g., allowing only one format dealing with the coverage limit while another format does not. We prefer to not configure then separately, since the benefit is not significant.
Proposal 5: It is preferred to have common configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.
Conclusion
In this contribution, we discussed the issues how to support the dynamically changed waveforms. We discuss further on details and have our proposals:
Proposal 1: In configured grant, the transmissions of PDCCH scrambled by CS-RNTI with NDI=0 should follow the waveform of the earlier transmission scheduled by PDCCH scrambled by CS-RNTI with NDI=1.
The DWS indication field is ignored for PDCCH scrambled by CS-RNTI with NDI=0.
Proposal 2: RAN1 introduces indication of dynamic switching between DFT-S-OFDM and CP-OFDM for Msg3 PUSCH.
Proposal 3: If PRACH repetition is enabled, DFT-S-OFDM is applied for Msg3 PUSCH.
If PRACH repetition is disabled, Msg3 PUSCH waveform is according to msg3-transformPrecode in Msg3 configuration.
Proposal 4: For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured, UE does not expect resource allocation type is set or indicated to Type0.
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, UE does not expect dmrs-Type to be set to type2.
Proposal 5: It is preferred to have common configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.
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