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1 Introduction
[bookmark: _Hlk22834419]In RAN1#114 the work on Rel-18 Further NR coverage enhancements [1] was completed. This contribution discusses remaining issues of the objective on dynamic waveform switching for the maintenance phase, and RRC parameters.
2 Remaining issues
2.1 Capturing existing agreements in TS 38.212
RAN1 specifications were updated after RAN1#114 to capture agreements for dynamic waveform switching. One discussion during the review of the draft CR for TS 38.212 was related to the support of dynamic waveform switching for CS-RNTI. The following was captured in TS 38.212:
	TS 38.212
-	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.



RAN1 agreements for the applicability of dynamic waveform switching are the following:
	Agreement RAN1#110bis-e
[bookmark: _Hlk144713302]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).


Conclusion (RAN1#112)
There is no consensus to support “Dynamic waveform switching to PUSCH transmissions with a Type 2 configured grant” in R18.

Agreement (RAN1#112)
Dynamic waveform switching in R18 is not applicable to PUSCH transmissions with a Type 1 configured grant.

Conclusion (RAN1#112)
The dynamic waveform indication in a DCI containing a dynamic uplink grant applies only to PUSCH transmission(s) corresponding to the dynamic uplink grant.



Based on the existing agreements, what it has not been captured in the specifications yet is the part “CS-RNTI with NDI=1”. When NDI=0, the feature is obviously not supported, and the Transform precoder indicator would be 0 bit. Further clarifications in the specifications for cases that are not supported (and no agreement exists) should not be added. Thus, to reflect the agreements, the red text can be added to the current text in TS 38.212:
	TS 38.212
-	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 or CS-RNTI with NDI=1, 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.




Proposal 1: To reflect existing agreements in TS 38.212, add the red text in TS 38.212 as below. 
	TS 38.212
-	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 or CS-RNTI with NDI=1, 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.




2.2 UE assistance information for dynamic waveform switching
	Agreement RAN1#114
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].



In RAN1#114 it was agreed that the UE reports power headroom information for a waveform not used for the actual PUSCH transmission, and an LS was sent to RAN2 [2] to trigger the start of RAN2 work. Agreements from RAN2 would be needed in order to complete the RAN1 specifications for PHR for dynamic waveform switching. Aspects that need to be agreed by RAN2 and communicated to RAN1 are related to when/how the PHR for the not-used waveform is reported, for example whether there can be separate reporting of the PHR for the used waveform and for the unused waveform. If needed, further discussion in RAN1 can happen after RAN2 progress. 

Observation 1: Further discussion in RAN1 on aspects related to power headroom reporting for a waveform that is not used for an actual PUSCH transmission, if needed, would happen after RAN2 progress.

2.3 Other
Support of dynamic waveform switching was agreed for DCI format 0_1 and 0_2, and corresponding RRC parameters have also been agreed. It has been proposed to extend support for DCI format 0_3 which is the DCI format newly introduced in Rel-18 MultiCarrier WI. Support of features with the new DCI format 0_3 have been/are being discussed in MultiCarrier AI, so we think that also the discussion of dynamic waveform switching for DCI format 0_3 belongs to the MultiCarrier AI.

Proposal 2: Whether dynamic waveform switching for DCI format 0_3 is supported is not further discussed in this Agenda Item. 
3 RRC parameters
A list of RRC parameters for dynamic waveform switching [3] includes a parameter to enable power headroom reporting for a waveform that is not used in an actual PUSCH transmission. Whether to add further details to this parameter can be discussed by RAN1, if needed, after RAN2 progresses on this topic. Other RRC parameters for dynamic waveform switching [3] seem to be stable.
Observation 2: Whether to add further details for the RRC parameter that enables power headroom reporting for a waveform that is not used in an actual PUSCH transmission can be discussed by RAN1, if needed, after RAN2 progresses on this topic. Other RRC parameters for dynamic waveform switching [3] seem to be stable.
4 Conclusion
This contribution discusses potential enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM. The proposals and observations made in this contribution are summarized as below:
Proposal 1: To reflect existing agreements in TS 38.212, add the red text in TS 38.212 as below. 
	TS 38.212
-	Transform precoder indicator – 0 or 1 bit
[bookmark: _GoBack]-	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 or CS-RNTI with NDI=1, 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.



Observation 1: Further discussion in RAN1 on aspects related to power headroom reporting for a waveform that is not used for an actual PUSCH transmission, if needed, would happen after RAN2 progress.

Proposal 2: Whether dynamic waveform switching for DCI format 0_3 is supported is not further discussed in this Agenda Item. 

Observation 2: Whether to add further details for the RRC parameter that enables power headroom reporting for a waveform that is not used in the actual PUSCH transmission can be discussed by RAN1, if needed, after RAN2 progresses on this topic. Other RRC parameters for dynamic waveform switching [3] seem to be stable.
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