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Introduction
In the RAN1#112bis-e meeting, some agreements and conclusions on dynamic waveform switching were achieved [1]. 
	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
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, some remaining issues about the indication for dynamic waveform switching are discussed firstly, and handling of FDRA/DMRS type, waveform application for msg3 PUSCH, RRC parameter for dynamic waveform switching, BWP switching, UL CA issue and the assistance information such as power headroom report, are also discussed.
Dynamic Switching of Waveform
Indication of dynamic waveform switching
The interpretation of ‘0’ and ‘1’
We have the agreements on the supporting of new 1-bit field for dynamic waveform switching has been discussed in RAN1#112 meeting and RAN1#112bis-e meeting:
	Agreement
For single TB scheduled by single DCI, support new 1-bit field for dynamic waveform indication from UL scheduling DCI.
Note: no change of the current size alignment procedure between UL DCI and DL DCI.

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.



One remaining issue is what do the ‘0’ and ‘1’ represent?  Actually, there is no technical difference to set ‘0’ as DFT-s-OFDM or CP-OFDM. In semi-static RRC configuration of transformPrecoder, the transformPrecoder is configured as
ENUMERATED {enabled, disabled}, to align the RRC configuration, it is proposed to set ‘0’ as DFT-s-OFDM and ‘1’ as CP-OFDM in DCI.
Proposal 1: Set ‘0’ as DFT-s-OFDM and ‘1’ as CP-OFDM for dynamic waveform indication in UL scheduling DCI.

DCI bit field for dynamic waveform switching in DCI format 0_X
Another remaining issue is whether or how to apply the dynamic waveform switching for multiple TBs in multiple carriers scheduled by single DCI, i.e., by DCI format 0_X. 
As feature lead indicated in [2], that majority of companies thought that discussion on supporting DCI format 0_X should be lower priority. But if this issue is up to work item of “Multi-carrier enhancements for NR”, as the MC work item will not discuss maintenance issue in RAN1#113 meeting, it is better to discuss this issue in Further Coverage Enhancement WI to further determine whether this issue should be solved in Rel-18 and which WI is responsible for the issue.
Proposal 2: RAN1 should determine whether the issue of DWS by DCI format 0_X should be solved in Rel-18 and which WI is responsible for the issue.

If this issue would be discussed in Further Coverage Enhancement WI of Rel-18, the below two approaches can be considered.
· Approach 1: Only one bit for dynamic waveform indication from UL scheduling DCI is applied to all the carriers which are involved in the scenario of single DCI scheduling multiple carriers.
· Approach 2: N bits for dynamic waveform indication from UL scheduling DCI are applied to N carriers which are involved in the scenario of single DCI scheduling multiple carriers.
Approach 1 keeps the unified solution with the case of single TB scheduled by single DCI. And there is no need to consider multiple bits for dynamic waveform switching in Format 0_X as the scope of above agreement already includes Format 0_X. The new 1-bit can be the indication of DFT-s OFDM as it is more conservative for the coverage enhancement but less spectrum efficiency. Or if the separate waveform is determined to each TB according to the measurement report in different carriers, the merged new 1-bit can be the majority of waveform among all the TBs, for example, the majority waveform is suitable for no less than  TBs. One special case is when number of TBs is even and just right the suitable waveforms are half to half for all the TBs, it is up to gNB to select any one of the two waveforms.
Approach 2 means each TB can have its individual dynamic waveform indication. The advantage is the better performance on PUSCH transmission and less misfit on waveform. But it may affect the performance of PDCCH due to the larger overhead and need more specification effort, which is non-uniform with case of single TB scheduled by single DCI. 
Approach 1 is slightly preferred as it keeps the unified solution with the case of single TB scheduled by single DCI. 
Proposal 3: For multiple TBs in multiple carriers scheduled by single DCI, support new 1-bit field for dynamic waveform indication from UL scheduling DCI. The generation of new 1-bit can be up to gNB implementation, gNB can select the waveform suitable for majority TBs.

Location of new 1-bit field for dynamic waveform indication
As the size alignment of DCI format 0_1/0_2 containing dynamic waveform indication is per field, there is no obligation to locate the new 1-bit field for dynamic waveform indication preceding the NDI field. Any location can be applied for the new 1-bit field. For convenience, the new 1-bit field can be appended at the end of current fields.
Proposal 4: The new 1-bit field for dynamic waveform indication can be appended at the end of current existing fields of DCI format 0_1/0_2.

Handling of FDRA type/DMRS type
In RAN1#112bis-e meeting, some agreements are achieved on handling FDRA type/DMRS type when DWS indication is configured in DCI format 0_1 or 0_2: 
	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.



The down selection between Option 1 and Option 2 is needed. 
[bookmark: _GoBack]Option 1 is preferred as the error case handing on configuration restriction has no specification impact and only gNB implementation issue. In the legacy RRC configured waveform scenario, if DFT-S-OFDM is indicated, UE does not expect resourceAllocation set to resourceAllocationType0 too. So it is nature to treat this issue as an error case. From gNB implementation perspective, if dynamic waveform switching is enabled, it is encouraged the gNB to set the resourceAllocation to dynamicSwitch to flexibly select the type 0 or type 1 of resourceAllocation according to the indication of waveform.
It sounds weird that Option 2 changes the normal UE behavior, e.g., UE applies type 1 resource allocation irrespective the configured resource allocation type. More specification impact can be predicted for Option 2.
Proposal 5: Configuration restriction with error case handling. i.e., Option 1, is preferred for handling FDRA type/DMRS type.

Waveform of msg3 PUSCH and retransmission
In previous meeting, there are agreements on the applicability of dynamic waveform switching on the PUSCH scheduled by DCI format 0_1 and 0_2. Some other types of PUSCHs are still open, such as:
1) PUSCH scheduled by RAR UL grant, including Msg3 PUSCH with/without repetition
2) PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, i.e., retransmission of Msg3 PUSCH
The PUSCH mentioned above, may not need dynamic waveform switching indicated by DCI. But only some simple predefined rules can be specified on the determination of waveform of retransmission of Msg3 PUSCH and Msg3 PUSCH with repetition.
PUSCH scheduled by RAR UL grant
The waveform of PUSCH scheduled by RAR UL grant is configured by RRC configuration “msg3-transformPrecoder”. For normal Msg3 without repetition, it seems no strong motivation to apply dynamic waveform switching. 
Proposal 6: For Msg3 PUSCH without repetitions which is scheduled by RAR UL grant, dynamic waveform switching is not applicable. 

But for Msg.3 PUSCH with repetitions, as the intention of “DFT-s-OFDM” and “Msg3 PUSCH repetition” are both for coverage enhancement, the coupling between the “DFT-s-OFDM” waveform and the Msg3 PUSCH repetition is valid. A simple way is that if the number of Msg3 PUSCH repetitions is larger than 1, UE can ignore the RRC configuration “msg3-transformPrecoder” and set waveform as “DFT-s-OFDM” by itself. This principle can be predefined by specification but no need to indicate dynamic waveform switching in a DCI.
The main question is gNB has no knowledge about the UE capability of dynamic waveform switching in initial access stage, and when UE directly set waveform of msg3 PUSCH repetition as “DFT-s-OFDM”, gNB may has different understanding on the waveform of received msg3 PUSCH repetition. As multiple PRACH transmissions and dynamic waveform switching are both intended to enhance the coverage in Rel-18, the coupling between multiple PRACH transmission and dynamic waveform switching can be enabled. When UE transmits multiple PRACH transmissions, it is nature to enable the function of dynamic waveform switching in the same time for msg3 PUSCH repetition. 
Proposal 7: UE can ignore the RRC configuration “msg3-transformPrecoder” and enables transform precoding for PUSCH repetition scheduled by RAR if multiple PRACH transmissions is applied in RACH procedure.

DCI format 0_0 with CRC scrambled by TC-RNTI
In current specification, waveform of retransmission of Msg3 scheduled by DCI format 0_0 follows the configuration of “msg3-transformPrecoder”. It means the waveform of retransmission of Msg3 is the same as that of initial transmission of Msg3, i.e., PUSCH scheduled by RAR UL grant, which is also determined according to the configuration of “msg3-transformPrecoder”. 
	38.214 [3]
[bookmark: _Hlk498091854]For a PUSCH scheduled by RAR UL grant, or for a PUSCH scheduled by fallbackRAR UL grant, or for a PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoder.
38.331 [4]
msg3-transformPrecoder
Enables the transform precoder for Msg3 transmission according to clause 6.1.3 of TS 38.214 [19]. If the field is absent, the UE disables the transformer precoder (see TS 38.213 [13], clause 8.3).



In section 2.3.1, we propose UE can ignore the RRC configuration “msg3-transformPrecoder” and set waveform as “DFT-s-OFDM”, when the number of Msg3 PUSCH repetitions is larger than 1. It means the waveform for Msg3 PUSCH initial transmission with repetitions may be different with RRC configuration. The waveform of retransmission of Msg3 PUSCH is better to be the same as that waveform of initial transmission, and there is no need to add explicit indication field for dynamic waveform switching in DCI format 0_0 with CRC scrambled by TC-RNTI.
Proposal 8: The waveform of retransmission of Msg3 PUSCH should be the same as that of initial transmission, and there is no need to add explicit indication field for dynamic waveform switching in DCI format 0_0 with CRC scrambled by TC-RNTI.

RRC parameter
New RRC parameter “dynamic waveform switching indication”
A new RRC parameter can be introduced as “dynamic waveform switching indication”. When RRC signalling “dynamic waveform switching indication” is configured, the sizes of related DCI fields align with those under the case that “transformPrecoder” is disabled. If the DCI indication is “transform precoder enabled”, the unused MSB bit(s) of these DCI fields can be reserved. If “dynamic waveform switching indication” is not present, the waveform configuration falls back to legacy semi-static RRC configuration.
[bookmark: OLE_LINK1]Proposal 9: A new RRC parameter for enabling dynamic waveform switching can be introduced as “dynamic waveform switching indication”. If “dynamic waveform switching indication” is not present, dynamic waveform switching is not supported. 

Presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2
In RAN1#112bis-e meeting, an agreement is:
	Agreement
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.



Option 1 is preferred. Different DCI formats are designed for different cases. For DCI format 0_1, it is more possible that DWS to be configured in DCI format 0_1 than DCI format 0_2, so it is not obliged to commonly configure the presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2. Many other features also make a distinction between 0_1 and 0_2, then the feasibility for separate configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2 is valid.
Proposal 10: Support separate configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.

BWP/Carrier switching
BWP switching:
It is assumed that all the channels in BWP will support the semi-static waveform indication through RRC signalling but not all the BWP have the capability to support the dynamic waveform switching. Under such assumption, there are three typical cases for waveform switching to be studied when UE is switching from the source BWP to target BWP.
[image: ]
Figure 1 waveform determination when BWP is switching

Case 1: The dynamic waveform switching is supported both by source BWP and target BWP.
When UE switches from source BWP to target BWP, and there is an indication of waveform in the DCI scheduling in source BWP, how to determine the waveform of the scheduled PUSCH in target BWP? 
It is not reasonable to still apply the indication of waveform in the DCI scheduling in source BWP or RRC configured waveform for source BWP to the scheduled PUSCH in target BWP, as the waveform for source BWP may not be matched to the status in target BWP. The waveform of target BWP should be determined again and a possible approach is to indicate the waveform in DCI with the RRC configured waveform for target BWP, it is safer to UE. UE will determine the waveform until UE is in the stable status after BWP switching.
Proposal 11: During the BWP switching, if the dynamic waveform switching is supported both by source BWP and target BWP, the RRC configured waveform for target BWP is indicated in the DCI for target BWP.

Case 2: The dynamic waveform switching is supported only by target BWP, but not by source BWP
When dynamic waveform switching is not supported in source BWP, it means there is no indication field in DCI for waveform switching before BWP switching, although dynamic waveform switching is supported in target BWP. During the BWP switching, the waveform indicated to the scheduled PUSCH in target BWP by DCI can be set as the waveform configured to target BWP by RRC signaling or other default waveform configured by RRC. It is also safer to UE.
Current specification in section 12 of 38.213 defines some behaviour of BWP switching, for example, ‘zero’ is appended to the field if the size field of target BWP is larger than that of source BWP. But this behaviour cannot be reused for the dynamic waveform switching during BWP switching, as if ‘zero’ is inserted in the DWS field in DCI, it means the waveform represented by ‘0’, e.g., DFT-s-OFDM will be applied to the PUSCH in target PUSCH, but the waveform for indicated by ‘0’ may not be matched to the status in target BWP. 
Proposal 12: During the BWP switching, if the dynamic waveform switching is supported only by target BWP but not by source BWP, the RRC configured waveform for target BWP is indicated in the DCI for target BWP.

Case 3: The dynamic waveform switching is supported only by source BWP, but not supported by target BWP.
When dynamic waveform switching is not supported in target BWP, it means the indication field in DCI scheduling in source BWP for waveform switching cannot be supported by target BWP, the only approach is UE should ignore the indication field in DCI scheduling in source BWP and apply the waveform configured to target BWP by RRC signaling.
Proposal 13: During the BWP switching, if the dynamic waveform switching is supported only by source BWP but not by target BWP, UE will ignore the indication field in DCI scheduling in source BWP and apply the waveform configured to target BWP by RRC signaling.

Carrier switching:
When UE is switching between the source carrier and target carrier, the principle of determination of waveform is similar with the UE switching between the source BWP and target BWP.
If the source carrier and target carrier is under cross carrier scheduling, and the capabilities of supporting dynamic waveform switching are different for the scheduling carrier and scheduled carrier, for example, dynamic waveform switching is supported by scheduling carrier but not by scheduled carrier, or vice versa, the DCI size should be aligned between the cross carrier scheduling and self-scheduling when the same DCI format is used, i.e., there should be dynamic waveform switching field in the DCI for cross carrier scheduling and self-scheduling. 
Proposal 14: During the carrier switching, the DCI size should be aligned between the cross carrier scheduling and self-scheduling when the same DCI format is used.

UL CA
There is no reason to object Rel-18 Coverage Enhancements features can be supported in UL CA scenario. There is no restriction of applying the dynamic waveform switching feature in UL CA scenario.
Proposal 15: UL CA is assumed to be supported with dynamic waveform switching.

Assistance information
In RAN1#112bis-e meeting, an agreement is achieved [1]. 
	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.



Option 1 is a pre-assistant approach for gNB to determine the waveform. It is the most aggressive solution among all the options, but no any proponents provided any simulation results to prove the performance gain. Actually, the intention of dynamic waveform switching is for UE to switch to DFT-s-OFDM for better coverage when UE is moving to cell edge and for UE to switch back to CP-OFDM for better spectrum efficiency when UE is moving closer to cell center. The target PHR report before the decision of dynamic waveform switching is not really necessary as gNB can already judge the status of whether the UE is moving to the cell edge or moving to the cell center based on the current PHR report mechanism or other measurement such as PL, etc. For example, the current waveform is CP-OFDM, gNB determines the UE is moving to cell edge by the decreasing PHR and decide to change the waveform to DFT-s-OFDM. If the current waveform is DFT-s-OFDM, gNB determines the UE is moving to cell center by the increasing PHR and decide to change the waveform to CP-OFDM. Considering the PAPR performance of DFT-s-OFDM is always better than that of CP-OFDM if other conditions are the same, gNB can switch to CP-OFDM more conservatively. The accurate target PHR report of Option 1 may bring scheduling benefits to optimize the power/PRB/MCS/etc. usage, but it doesn’t provide the real help for determining the waveform. This effort on optimization from Option 1 may not deserve the overhead of doubled PHR report, additional trigger mechanism and much specification impacts. Also for Option 1, there is many complicated issues to be solved, for example, the multiple entry MAC CE for UL CA.
Option 2 is a post-assistant approach. The PHR report can be triggered after the dynamic waveform switching or at the dynamic waveform switching (PHR is reported after or in the PUSCH scheduled by the DCI with indication of waveform). An example is shown below to elaborate Option 2. 
When UE finishes the waveform switching based on the indication of gNB, the PHR after waveform switching can be reported to gNB to rectify the waveform, scheduled PRB or MCS etc., if needed. The worst consequence is the waveform switching determination is not suitable and it requires to switch back the original waveform, but the possibility of this consequence is very rare and it can be avoided by the conservatively determination of switching from DFT-s-OFDM to CP-OFDM. The benefit compared with Option 4 is clear on the fine adjustment of scheduling parameters such as PRB, MCS, Power, and even the decision of switching back to original waveform. Option 2 reuses the current PHR report mechanism as much as possible. There is no need to define new PHR report, no need to change the PHR in MAC-CE structure, no need to solve the complicated issues mentioned in Option 1. The overhead and specification impact is much less than Option 1. 

[image: ]
Figure 2 PHR report after waveform switching
Two possible tiny specification impacts from the Option 2 are analyzed below:
1) The PHR is based on the waveform indicated by DCI, but not the waveform configured by RRC signaling, i.e., the waveform from RRC indication is overlaid by the waveform indicated by DCI.
2) A new trigger condition may be needed: The PHR may be triggered after the waveform switching.
To best achieve the benefits of Option 2, it is encouraged for UE to trigger the PHR as soon as possible after or just at the dynamic waveform switching. But if network doesn’t want to trigger the PHR report after waveform switching, it can simply disable the trigger condition, i.e., fallbacks to Option 4.
Option 2 is preferred as the impact to specification and implementation is minimized to the lowest level if we want to enhance the assistance for the scheduler when dynamic waveform switching is enabled. 
Proposal 16: The PHR can be triggered to enhance the assistance for the scheduler after UE finished the dynamic waveform switching.

Conclusion
In this contribution, we provide our analysis on the indication for dynamic switching between DFT-S-OFDM and CP-OFDM as well as other related issues with the following proposals. 
Indication of dynamic waveform switching
Proposal 1: Set ‘0’ as DFT-s-OFDM and ‘1’ as CP-OFDM for dynamic waveform indication in UL scheduling DCI.
Proposal 2: RAN1 should determine whether the issue of DWS by DCI format 0_X should be solved in Rel-18 and which WI is responsible for the issue.
Proposal 3: For multiple TBs in multiple carriers scheduled by single DCI, support new 1-bit field for dynamic waveform indication from UL scheduling DCI. The generation of new 1-bit can be up to gNB implementation, gNB can select the waveform suitable for majority TBs.
Proposal 4: The new 1-bit field for dynamic waveform indication can be appended at the end of current existing fields of DCI format 0_1/0_2.
Handling of FDRA/DMRS type
Proposal 5: Configuration restriction with error case handling. i.e., Option 1, is preferred for handling FDRA type/DMRS type.
Waveform of msg3 PUSCH and retransmission
Proposal 6: For Msg3 PUSCH without repetitions which is scheduled by RAR UL grant, dynamic waveform switching is not applicable. 
Proposal 7: UE can ignore the RRC configuration “msg3-transformPrecoder” and enables transform precoding for PUSCH repetition scheduled by RAR if multiple PRACH transmissions is applied in RACH procedure.
Proposal 8: The waveform of retransmission of Msg3 PUSCH should be the same as that of initial transmission, and there is no need to add explicit indication field for dynamic waveform switching in DCI format 0_0 with CRC scrambled by TC-RNTI.
RRC parameter
Proposal 9: A new RRC parameter for enabling dynamic waveform switching can be introduced as “dynamic waveform switching indication”. If “dynamic waveform switching indication” is not present, dynamic waveform switching is not supported. 
Proposal 10: Support separate configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.
BWP/carrier switching
Proposal 11: During the BWP switching, if the dynamic waveform switching is supported both by source BWP and target BWP, the RRC configured waveform for target BWP is indicated in the DCI for target BWP.
Proposal 12: During the BWP switching, if the dynamic waveform switching is supported only by target BWP but not by source BWP, the RRC configured waveform for target BWP is indicated in the DCI for target BWP.
Proposal 13: During the BWP switching, if the dynamic waveform switching is supported only by source BWP but not by target BWP, UE will ignore the indication field in DCI scheduling in source BWP and apply the waveform configured to target BWP by RRC signaling.
Proposal 14: During the carrier switching, the DCI size should be aligned between the cross carrier scheduling and self-scheduling when the same DCI format is used.
UL CA
Proposal 15: UL CA is assumed to be supported with dynamic waveform switching.
Assistance information
Proposal 16: The PHR can be triggered to enhance the assistance for the scheduler after UE finished the dynamic waveform switching.
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