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1. Introduction
[bookmark: _Ref146702223][bookmark: OLE_LINK11][bookmark: OLE_LINK12]According to the latest WID [1], dynamic waveform switching is under discussion. The previous meeting had a good progress for this agenda, and the moderator shared an excellent summary [2]. This contribution describes our views for remaining details for waveform indications, based on the last feature lead summary.
	· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)


2. Discussion
2.1.1. [bookmark: _Ref111058652]Applicability to MIMO operations

The DWS can be indicated by the scheduling DCI and we think it can be generalized to other features. In our perspective, such features may include MIMO STxMP. In Rel-18, either STxMP SFN or STxMP SDM can be configured and sTRP communication may be used as a fallback. We think that DWS and STxMP should be jointly considered, and we believe that DWS may be effective for all SRS resource sets, just as an sTRP based DWS. 
[bookmark: _Ref146728273]Proposal 1: It is clarified that DWS and STxMP are supported jointly.
Regarding STxMP SFN, it is similar to sTRP case, thus we think DWS can be naturally applied. Regarding STxMP SDM, the scheduling DCI indicates either or both SRS resource set, where each SRS resource set may correspond to distinct RxP. In this perspective, we believe that each link budget are different and can be managed for higher throughput. We suggest that DWS are indicated per SRS resource set, which in turn the scheduling DCI supports additional TPI bitwidth.
[bookmark: _Ref146728277]Proposal 2: DWS can be indicated per SRS resource set in the DCI format (if joint configuration of DWS and STxMP is supported).
In addition to STxMP, we can further consider Rel-17 mTRP scenario. The PUSCH/PUCCH can be transmitted multiple times in TDM. Two SRS resource sets are configured and TPMI/TRI or SRI/TCI are indicated per resource set. If Rel-18 DWS is also configured, then we believe that the TPI field would possibly be applied to each repetition. This is equivalent to Rel-17 multi-TB allocation using a single DCI, which is agreed in RAN1-112b. In our understanding, the Rel-17 multi-TB scenario comes from the single RxP and the same TPI value should capture the corresponding UL.
However, Rel-17 mTRP scenario deals with the non-collocated mTRP and each SRS resource set corresponds to each UL. Thus, we believe that this application, i.e., a single TPI field for all PUSCH transmission, would be revised. 
[bookmark: _Ref149937109]Observation 1: Each PUSCH repetition [for mTRP operation] applies the single TPI field.
We suggest that the TPI field governs per SRS resource set as we proposed above. Each UL with own TPI value would adjust link budget and improve its reliability.
[bookmark: _Ref149930605]Proposal 3: DWS can be indicated per SRS resource set in the DCI format (if joint configuration of DWS and PUSCH repetition for mTRP is supported).
If PUSCH repetition for mTRP still has to use only one TPI value, then we may need to apply either TRP instead to apply both TRPs. For instance, the first SRS resource set applies the TPI value, while the second SRS resource set does not. In this case, we presume that a serving TRP may have stronger UL and an additional TRP may have weaker UL.
Similarly, we can introduce additional RRC parameter to indicate which UL (either the serving TRP or the additional TRP) has to apply the TPI field. This alternative does not require such assumption above and more effective DWS can be expected.
[bookmark: _Ref149930612]Proposal 4: Introduce an implicit/explicit mapping between a TPI field and an SRS resource set in the scheduling DCI format if TPI field is unchanged.

2.1.2. Applicability to UL CA
	FL proposal 1-2:
Dynamic waveform switching is supported for a UE configured with multiple UL carriers.
· This feature is subject to UE capability. FFS details. 


In the previous meeting, there were discussions for UL CA. The Rel-18 MCE maintenance session would cover this issue, and we describe our view on UL CA for easy reference.
On joint issue of supporting Rel-17 CE feature in DCI format 0_3, we think that it is not necessarily supported because the Rel-17 CE features are enabled/configured if a UE lies at the coverage edge. For example, PUSCH repetition type A, TBoMS for PUSCH, and DM-RS bundling target to lower the effective code rate. We think that the scenario for DCI format 0_3 includes a UE wants high throughput with less DCI overhead. If the UE requires reliability, then the serving cell may not configure joint multi-cell scheduling and instead may configure self-/cross-carrier scheduling.
[bookmark: _Ref149930671]Observation 2: It is not clearly justified that Rel-17 CE features may be configured in the DCI format 0_3.
On joint issue of supporting Rel-18 CE feature in DCI format 0_3, more specifically DWS feature, this feature can be configured for UEs in any locations. If UEs approaches the serving cell, then the TPI field can disable transform precoding, otherwise, the TPI field can enable transform precoding. One of motivations for DCI format 0_3 is from the reasoning that ULs to a single RxP experience similar fading and in turn resource assignments for each serving cell may be similar so that a single DCI can be sufficiently flexible. In our view, the DWS feature targets the same scenario and we also propose to support the TPI field in the DCI format 0_3, as many companies did since several meetings.
[bookmark: _Ref149930613]Proposal 5: Rel-18 DWS feature can be configured in the DCI format 0_3.
If the TPI field is supported, then the field type should be determined. For the maximal flexibility one bit is required per serving cell, and for the minimal flexibility one bit applies for all serving cells. Considering a trade-off, a TPI index may be applied for a subset of serving cells, which requires additional serving cell grouping. In our understanding this additional grouping may not bring much benefits because the link budget for each ULs would be better/worse altogether in most cases. 
[bookmark: _Ref149930614]Proposal 6: TPI field is configured as type 1A/1B if introduced in the DCI format 0_3.
Considering a UL CA using DCI format 0_3, a UE can apply resource assignments for the active UL BWP in activated serving cell(s). In turn, the deactivated serving cell in the scheduled cell set may not be scheduled, otherwise the UE can ignore this information field for the deactivated serving cell. In some cases, it may also occur invalid information are indicated from DCI format 0_3. 
For instance, a TPI field may cover a set of serving cells but BWPs in some serving cells do not support DWS feature. We think that the UE may interpret the TPI field is absent.
[bookmark: _Ref146728265]Proposal 7: If the TPI field is present and is not applicable in the scheduled BWP of serving cell(s), then the TPI field can be ignored for the serving cell.

3. Conclusion
We address our view about supporting dynamic UL waveform changes.
Proposal 1: It is clarified that DWS and STxMP are supported jointly.
Proposal 2: DWS can be indicated per SRS resource set in the DCI format (if joint configuration of DWS and STxMP is supported
Observation 1: Each PUSCH repetition [for mTRP operation] applies the single TPI field.
Proposal 3: DWS can be indicated per SRS resource set in the DCI format (if joint configuration of DWS and PUSCH repetition for mTRP is supported).
Proposal 4: Introduce an implicit/explicit mapping between a TPI field and an SRS resource set in the scheduling DCI format if TPI field is unchanged.
Observation 2: It is not clearly justified that Rel-17 CE features may be configured in the DCI format 0_3.
Proposal 5: Rel-18 DWS feature can be configured in the DCI format 0_3.
Proposal 6: TPI field is configured as type 1A/1B if introduced in the DCI format 0_3.
Proposal 7: If the TPI field is present and is not applicable in the scheduled BWP of serving cell(s), then the TPI field can be ignored for the serving cell.
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