[bookmark: _Hlk37418177]3GPP TSG RAN WG1 #114bis	R1-2309926
Xiamen, P.R. China, October 9 – 13, 2023

Agenda item:		8.8.3
Source:	Nokia, Nokia Shanghai Bell
Title:	Remaining issues on dynamic switching between DFT-s-OFDM and CP-OFDM
Document for:		Discussion and Decision

Introduction
In previous RAN1 meetings, most of the critical issues on dynamic switching between DFT-s-OFDM and CP-OFDM have been resolved and the first RAN1 specifications for Rel-18 CovEnh have been endorsed. In this contribution, we provide our views on the left-over issues including few TPs. Section 2.1 discusses the remaining issues concerning the applicability of waveform switching for multi-carrier scenario and concerning capturing an agreement to TS 38.212. Section 2.2 discusses remaining details on dynamic waveform switching mechanism on handling of FDRA type/DMRS type, BWP switching and closed loop power control. Section 2.3 discusses the follow ups on potential enhancements for assisting the scheduler in determining waveform switching from previous meetings. Section 3 concludes the document by highlighting key proposals and observations.
[bookmark: _Hlk510705081]Discussion
Remaining issues on applicability of dynamic waveform switching
Capturing RAN1 agreement to TS 38.212
The following agreement was made in RAN1#110b-e:
	Agreement 
Dynamic waveform switching enhancement in R18 is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1.
Note: The above does not imply that dynamic switching enhancement in R18 is applicable or not applicable to other cases of PUSCH (e.g. PUSCH transmission with a Type 1 or Type 2 configured grant, PUSCH scheduled by DCI format 0_0).



On the other hand, the following can be noted from the endorsed CR for TS 38.212 [1]:
	<<omitted text>>
7.3.1.1.2 Format 0_1
<<omitted text>>
-	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 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.  
-	0 bit otherwise.
<<omitted text>>
7.3.1.1.3 Format 0_2
<<omitted text>>
-	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 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. 
-	0 bit otherwise.
<<omitted text>>


It can be observed from the above excerpt that the support of DCI format 0_1 or 0_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=1 has not been captured in the specification. Concern was raised by several companies during the CR discussion phase on how to handle a scenario when the CRC is scrambled by CS-RNTI with NDI = 0. Ideal solution may not exist in this case and the original proposal from editor during the CR discussion phase, i.e., considering the bit is reserved in such scenario, seems to be a fair middle ground. Indeed, it is natural to decouple the field size determination from the interpretation of the field value. In other words, UE can determine that the field size of Transform precoder indicator field is 1 bit if the CRC of the corresponding DCI is scrambled by CS-RNTI, before checking NDI field and interpreting the value of the Transform precoder indicator field based on the NDI value.
From the above observations, we propose the following
[bookmark: _Toc146881339]Proposal 1. RAN1 to endorse the following text proposal for Section 7.3.1.1.2 and 7.3.1.1.3 in TS 38.212 (changes are highlighted in red):
	<<omitted text>>
7.3.1.1.2 Format 0_1
<<omitted text>>
-	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, CS-RNTI or MCS-C-RNTI. For DCI format 0_1 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 1, or by C-RNTI, or by 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 DCI format 0_1 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, the bit is reserved.
-	0 bit otherwise.
<<omitted text>>
7.3.1.1.3 Format 0_2
<<omitted text>>
-	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, CS-RNTI or MCS-C-RNTI. For DCI format 0_2 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 1, or by C-RNTI, or by 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 DCI format 0_2 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, the bit is reserved.
-	0 bit otherwise.
<<omitted text>>



Applicability for UL multi-carrier 
In RAN#114, the following text was noted in FL summary [2]: 
	For applicability to UL carrier aggregation case, it was not possible to reach agreement. There seems to be an understanding from at least some companies that the functionality is implicitly supported from RAN1 perspective even if no explicit agreement is made. 
For applicability to DCI format 0_3, most companies seem fine to support, but 5 companies think that the details need to be discussed as part of multi-carrier WI maintenance. 


The decision and further discussion about DWS support in DCI format 0_3 could be made in MC WI. However, there are some issues that may have RAN1 impact (e.g., DWS in multicarrier/multi-cell with RF or power amplifier sharing, power sharing issue in UL CA etc., as discussed in [3], [4], and [5]). In addition, the indication of DWS in DCI format 0_3 can be for a single cell or jointly for multi-cells.  Hence, the discussion in MC WI should consider the related restrictions and issues, and if DWS is supported for DCI format 0_3, CovEnh WI should consider accordingly the related assistance information reporting for an assumed PUSCH in PHR.  
[bookmark: _Toc146881340]Proposal 2. The support of DWS for UL multi-cell scheduling using DCI format 0_3 should be discussed in MC WI. If it is supported, the related assistance information for an assumed PUSCH in PHR should be discussed in CovEnh WI. 
Remaining issues on dynamic waveform switching mechanism
2.2.1 Handling of FDRA type/DMRS type
In the last RAN#112bis-e meeting we had two agreements regarding FDRA/DMRS type handling:
	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.



For PUSCH scheduled by UL DCIs 0_1/0_2 with DWS, the RRC-configured resourceAllocation and dmrs-Type parameters may not be compatible with both waveforms. If the RRC-configuration RA or DMRS type is not supported by the dynamically indicated waveform (e.g., FDRA Type 0 or DMRS Type 2 for DFT-s-OFDM), two way are available to handle the issue:
· RRC-configuration that is not supported by the indicated waveform (DFT-s-OFDM in this case) is considered as an error case (Option 1 in the above agreements), or
· The UE ignores the RRC-configuration and always applies RA or DMRS type that is compatible with the indicated waveform, if the RRC configured one is not (Option 2 in the above agreements).
It is clear from Option 1 that the legacy behavior for FDRA and DMRS will be changed since Option 1 restrict the configuration options for RA type and DMRS type, which will constrain the available possibilities when DWS indicates CP-OFDM. Moreover, the functionality of the FDRA dynamic switch will lose its purpose if only MSB set to 1 is possible. For these reasons, we slightly prefer Option 2.
[bookmark: _Toc134804124][bookmark: _Toc134804189][bookmark: _Toc134804238][bookmark: _Toc142575643][bookmark: _Toc142578773][bookmark: _Toc142650294][bookmark: _Toc146881341]Proposal 3. UE only uses resourceAllocation if CP-OFDM is indicated. Otherwise, UE applies type 1 resource allocation. Size of FDRA field is aligned between size for type 1 resource allocation and size according to resourceAllocation IE.
[bookmark: _Toc134804125][bookmark: _Toc134804190][bookmark: _Toc134804239][bookmark: _Toc142575644][bookmark: _Toc142578774][bookmark: _Toc142650295][bookmark: _Toc146881342]Proposal 4. UE only uses dmrs-Type if CP-OFDM is indicated. Otherwise, UE applies DMRS type 1.
2.2.2 BWP switching
A UE can be configured with up to 4 Bandwidth parts (BWP) for a serving cell with only one BWP being active at a given time. This configuration flexibility simplifies the step of BW monitoring at UE, and also helping in reducing UE energy consumption, given that the bandwidth covered by the active BWP is narrower compared to the entire BW. 
BWP switching is a mechanism that allows switching from one (active) BWP to another (indicated) BWP. The latter then becomes a new active BWP, since only one BWP can be active at a given time. The ‘Bandwidth part indicator’ field in DCI is used for indicating the indicated BWP, in case the UE supports active BWP change via DCI. In this section, we highlight an issue that occurs when BWP switching (via ‘Bandwidth part indicator’ field) and dynamic waveform switching (via ‘Transform precoder indicator’ field) are both considered in a UL DCI for scheduling a PUSCH.
Indeed, as shown in the excerpt below from TS 38.212, there is a scenario such that UE always assumes resource allocation (RA) type 0 in case of BWP switching, which requires a maintenance of DWS feature in this scenario given that DFT-s-OFDM does not support RA type 0.
TS 38.212:
	[bookmark: _Hlk145581645]7.3.1.1.2 Format 0_1
<<omitted text>>
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.
<<omitted text>>

7.3.1.1.3 Format 0_1
<<omitted text>>
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if
resourceAllocationDCI-0-2-r16 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.
<<omitted text>>



[bookmark: _Toc146881324]Observation 1. In the current specification, UE always applies resource allocation type 0 in case of BWP switching if resourceAllocation is configured as 'dynamicSwitch' for the indicated BWP and the bitwidth of the FDRA field of the active BWP is smaller than the bitwidth of the FDRA field of the indicated BWP. 
Let’s elaborate the above observation by considering an example of BWP switching from BWP_1 (active BWP) to BWP_2 (indicated BWP), where BWP_2 has the DWS feature enabled, the resourceAllocation parameter is configured as dynamicSwitch in BWP_2, and the bitwidth of the FDRA field of BWP_1 (denoted as FDRA_1) is smaller than the bitwidth of the FDRA field of BWP_1 (denoted as FDRA_2). For this BWP switching to happen, a DCI is received by UE in the active BWP (BWP_1) with a bandwidth part indicator (BPI) indicates BWP_2 and schedules a PUSCH transmission in BWP_2. Assuming that the DCI is of format 0_1 or 0_2, which also has ‘Transform precoder indicator’ field indicating DFT-s-OFDM for the PUSCH, along with BWP switching. In this example, the UE may determine that both DFT-s-OFDM and resource allocation (RA) type 0 are to be used given that, after receiving the DCI, the transform precoder will be enabled and RA Type_0 is assumed by the UE, based on the above spec excerpt from TS 38.212. However, this scenario is not currently supported by specification. 
One might argue that gNB could avoid indicating DFT-s-OFDM when knowing that BWP_2 is configured with dynamicSwitch in resourceAllocation and FDRA_1<FDRA_2. However, this is unavoidable in the scenario when the DWS feature is not enabled in the active BWP (BWP_1) and it is enabled in the indicated BWP (BWP_2). Indeed, as mentioned in Section 12 of TS 38.213 below, in this case “0” is prepended to the ‘Transform precoder indicator’ field of the DCI, which is then interpreted by the UE as an indication to apply DFT-s-OFDM for the PUSCH transmission.
TS 38.213, Section 12:

	12   Bandwidth part operation
<<omitted text>>
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 
<<omitted text>>



[bookmark: _Toc146881325]Observation 2. In the current specification, UE always applies DFT-s-OFDM for a PUSCH transmission scheduled by a DCI that indicates BWP switching from an active BWP to an indicated BWP, in case DWS feature is not enabled for the former but enabled for the latter.

From the two observations above, the following issue is observed:
[bookmark: _Toc146881326]Observation 3. In case of BWP switching, the scenario when
· resourceAllocation is configured as 'dynamicSwitch' for the indicated BWP, and 
· bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP, and 
· DWS feature is not enabled for the active BWP but enabled for the indicated BWP (or ‘Transform precoder indicator’ field set to “0” in case DWS feature is enabled for the active BWP), 
leads to an issue that DFT-s-OFDM and RA type 0 are both assumed by the UE, which is not currently supported by the specification.
One possible way to overcome this issue is to consider the above scenario as an error case. In other words, if DWS feature is enabled for the indicated BWP, and the resourceAllocation parameter in the indicated BWP is configured to dynamicSwitch, and bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP, the UE does not expect the ‘Transform precoder indicator field’ of the scheduling DCI to be set to 0. The gNB can handle this error case by, e.g., looking for another candidate of indicated BWP (so that the combination of the above constraints is not valid) in case DWS is not enabled for the active BWP or setting ‘Transform precoder indicator’ field to “1” in case DWS feature is enabled for the active BWP.
[bookmark: _Toc146881343]Proposal 5. In case of BWP switching, if DWS feature is enabled for the indicated BWP, and the resourceAllocation parameter in the indicated BWP is configured to dynamicSwitch, and bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP, the UE does not expect the ‘Transform precoder indicator field’ of the scheduling DCI to be set to 0.
Closed Loop Power Control (CLPC) with DWS
This section discusses an issue when dynamic waveform switching (DWS) feature is used with CLPC. Let us recall the following power control equation in TS 38.213, wherein TPC command values  are accumulated in . 
[image: A black text on a white background

Description automatically generated]
As shown in the below text excerpt from TS 38.213, Clause 7.1.1, if UE reaches maximum transmission power at PUSCH transmission occasion  and, at the same time, the accumulated TPC command value for  is greater than or equal to zero, UE must set  for  even if the TPC command in the DCI scheduling  may be larger than 0.
TS 38.213, Clause 7.1.1:
	<<omitted text>>
If the UE has reached maximum power for active UL BWP  of carrier  of serving cell  at PUSCH transmission occasion  and , then 
<<omitted text>>



[image: ]
[bookmark: _Ref146544686]Figure 1. Illustration of the issue when DWS feature is used with CLPC.
Figure 1 illustrates an example of the issue when DWS feature is used with CLPC. Let’s denote . It can be observed from Figure 1 that, if a UE was indicated with CP-OFDM (i.e, Transform precoder indicator field = 1) and reached maximum transmit power for a PUSCH transmission at , and the UE is then indicated with DFT-s-OFDM (i.e., Transform precoder indicator field = 0) for another PUSCH transmission at , the UE could not transmit with max power of DFT-s-OFDM for the PUSCH transmission at due to the aforementioned restriction that  must be equal to  in this case. In other words, any TPC command received for boosting power for the PUSCH transmission at  could not be accumulated. This would invalidate the benefit brought by the DWS feature at , i.e., exploiting the power gap offered by DFT-s-OFDM waveform, as shown in Figure 1. Note that this example assumes the max power of DFT-s-OFDM is higher than that of CP-OFDM, which is the main motivation for DWS to DFT-s-OFDM at . Note also that we assume  in this example (i.e., a lower bound for the gap). However, in practice, the gNB would apply smaller number of resource blocks and MCS in case of switching from CP-OFDM to DFT-s-OFDM (due to coverage shortage anticipation), which leads to , and thus a bigger gap could not be exploited. 
[bookmark: _Toc146881327]Observation 4. In the current specifications, if a UE was indicated with CP-OFDM (i.e, Transform precoder indicator field = 1) and reached maximum transmit power for a PUSCH transmission at , and the UE is then indicated with DFT-s-OFDM (i.e., Transform precoder indicator field = 0) for another PUSCH transmission at , the UE cannot transmit with max power of DFT-s-OFDM for the PUSCH transmission at .
One straightforward way to overcome this issue is to simply let UE set only if it reaches maximum power at  (by using ). Otherwise, the TPC commands are accumulated for , i.e., . Note that since the issue only happens when DFT-s-OFDM is indicated at , the above constraint can be limited to the case when “transform precoder indicator field” is set to 0 at  only, to minimize the specification impact.
[bookmark: _Toc146881344]Proposal 6. For closed loop power control in case of dynamic waveform switching:
1. RAN1 to check whether existing mechanism allows a UE that reached maximum transmit power for a PUSCH transmission at  with CP-OFDM to actually reach maximum power of DFT-s-OFDM at transmission occasion , as expected, in case of dynamic waveform switching between  and .
1. RAN1 to adapt existing mechanism, if needed, in case setting  does not allow a UE to actually reach maximum power of DFT-s-OFDM at transmission occasion .

Remaining issues on reporting of power headroom information for assumed PUSCH
	Agreement
For reporting of power headroom information for assumed PUSCH using target waveform different from waveform of actual PUSCH, support the following:
· Power headroom information for assumed PUSCH is based on an actual PUSCH transmission.
· In case of no actual PUSCH transmission on a serving cell, power headroom information for assumed PUSCH is not supported.
· DWS field needs to be configured for at least one DCI format for the BWP of the actual PUSCH, otherwise power headroom information for assumed PUSCH is not supported.
· If actual PUSCH transmission is with DFT-S-OFDM waveform, UE computes power headroom information of an assumed PUSCH with CP-OFDM waveform. If actual PUSCH transmission is with CP-OFDM waveform, UE computes power headroom information of an assumed PUSCH with DFT-S-OFDM waveform.
· All parameters that are used for the calculation of PCMAX,f,c(i), except waveform, are the same between assumed PUSCH and actual PUSCH.
· In case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i), power headroom information for assumed PUSCH is not computed or reported.
· Power headroom information for assumed PUSCH contains:
· PCMAX,f,c(i) of assumed PUSCH
· Accounting for applicable MPR, A-MPR and P-MPR for the assumed PUSCH.
· If UE reports power headroom information for assumed PUSCH in a PUSCH transmission, legacy PHR is also reported in the same PUSCH transmission.
· No consensus in RAN1 if the following applies or not: if UE reports legacy PHR in a PUSCH transmission, power headroom information for assumed PUSCH is also reported.
· Note: RAN endorsed the following at RAN#100: “RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI” [RP-231498].
· Send LS to RAN2 to inform above agreement.


In last RAN1#114, the above agreement is endorsed to cover reporting of power headroom information for assumed PUSCH using target waveform different from waveform of actual PUSCH. However, the yellow highlighted part can be more clarified to avoid confusion in determining the related parameters that should be the same between assumed PUSCH and actual PUSCH. 
The maximum PUSCH transmission power[image: ] is defined as the UE maximum output power for a given waveform/configuration. UE can set the PCMAX,f,c value in each slot, as long as the PCMAX,f,c is set within the bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c ,
where 	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) } and PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }. The terms are defined in TS38.101-1/38.101-2/38.101-3. 
 depends on UE implementation, which is determined according to power class, modulation, waveform, RB allocation, etc. Hence, all parameters that are used for the determination of , except waveform, should indeed be the same between assumed PUSCH and actual PUSCH. 
However, in order to compute power headroom of an assumed PUSCH from its  (i.e., ), all parameters that are used for the calculation of  (not only ) should be also the same between assumed PUSCH and actual PUSCH (i.e., same  value is used). For instance, there are several parameters impacting  (e.g., path loss, RB allocation, numerology, MCS related power offset, power control adjustment state, etc.) that should be the same to allow the NW deducing correctly  from  and  (the latter can be assumed only if the same  is considered for actual and assumed PUSCH).
Similarly, power headroom information for assumed PUSCH is not computed or reported in case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of  (e.g., RB allocation not respecting DFT-s-OFDM radix rule of 2,3 and 5, or pi/2 BPSK with CP-OFDM , etc.) and .
[bookmark: _Toc146881345]Proposal 7. RAN1 to clarify the existing agreement on PH information for an assumed PUSCH as follows: All parameters that are used for the calculation of  and  except waveform, are the same between assumed PUSCH and actual PUSCH. Similarly, in case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of  and , power headroom information for assumed PUSCH is not computed or reported.
Conclusion
In this contribution, the following observations are noted:
Observation 1. In the current specification, UE always applies resource allocation type 0 in case of BWP switching if resourceAllocation is configured as 'dynamicSwitch' for the indicated BWP and the bitwidth of the FDRA field of the active BWP is smaller than the bitwidth of the FDRA field of the indicated BWP.
Observation 2. In the current specification, UE always applies DFT-s-OFDM for a PUSCH transmission scheduled by a DCI that indicates BWP switching from an active BWP to an indicated BWP, in case DWS feature is not enabled for the former but enabled for the latter.
Observation 3. In case of BWP switching, the scenario when:
· resourceAllocation is configured as 'dynamicSwitch' for the indicated BWP, and 
· bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP, and 
· DWS feature is not enabled for the active BWP but enabled for the indicated BWP (or ‘Transform precoder indicator’ field set to “0” in case DWS feature is enabled for the active BWP), 
leads to an issue that DFT-s-OFDM and RA type 0 are both assumed by the UE, which is not currently supported by the specification.
Observation 4. In the current specifications, if a UE was indicated with CP-OFDM (i.e, Transform precoder indicator field = 1) and reached maximum transmit power for a PUSCH transmission at , and the UE is then indicated with DFT-s-OFDM (i.e., Transform precoder indicator field = 0) for another PUSCH transmission at , the UE cannot transmit with max power of DFT-s-OFDM for the PUSCH transmission at 𝑇𝑂𝑖.

In addition, the following proposals are made:
Proposal 1. RAN1 to endorse the following text proposal for Section 7.3.1.1.2 and 7.3.1.1.3 in TS 38.212 (changes are highlighted in red):
	<<omitted text>>
7.3.1.1.2 Format 0_1
<<omitted text>>
-	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, CS-RNTI or MCS-C-RNTI. For DCI format 0_1 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 1, or by C-RNTI, or by 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 DCI format 0_1 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, the bit is reserved.
-	0 bit otherwise.
<<omitted text>>
7.3.1.1.3 Format 0_2
<<omitted text>>
-	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, CS-RNTI or MCS-C-RNTI. For DCI format 0_2 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 1, or by C-RNTI, or by 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 DCI format 0_2 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, the bit is reserved.
-	0 bit otherwise.
<<omitted text>>



Proposal 2. The support of DWS for UL multi-cell scheduling using DCI format 0_3 should be discussed in MC WI. If it is supported, the related assistance information for an assumed PUSCH in PHR should be discussed in CovEnh WI.
Proposal 3. UE only uses resourceAllocation if CP-OFDM is indicated. Otherwise, UE applies type 1 resource allocation. Size of FDRA field is aligned between size for type 1 resource allocation and size according to resourceAllocation IE.
Proposal 4. UE only uses dmrs-Type if CP-OFDM is indicated. Otherwise, UE applies DMRS type 1.
Proposal 5. In case of BWP switching, if DWS feature is enabled for the indicated BWP, and the resourceAllocation parameter in the indicated BWP is configured to dynamicSwitch, and bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP, the UE does not expect the ‘Transform precoder indicator field’ of the scheduling DCI to be set to 0.
Proposal 6. For closed loop power control in case of dynamic waveform switching:
1. RAN1 to check whether existing mechanism allows a UE that reached maximum transmit power for a PUSCH transmission at  with CP-OFDM to actually reach maximum power of DFT-s-OFDM at transmission occasion , as expected, in case of dynamic waveform switching between  and .
1. RAN1 to adapt existing mechanism, if needed, in case setting  does not allow a UE to actually reach maximum power of DFT-s-OFDM at transmission occasion .
Proposal 7. RAN1 to clarify the existing agreement on PH information for an assumed PUSCH as follows: All parameters that are used for the calculation of  and  except waveform, are the same between assumed PUSCH and actual PUSCH. Similarly, in case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of and , power headroom information for assumed PUSCH is not computed or reported.
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