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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 Discussion
2.1 Remaining issues
In RAN1#114bis [2] few remaining issues were discussed and not concluded. We think that those issues are not essential and our preference is not to add further clarifications to the RAN1 specifications. Regarding the support of dynamic waveform switching for UL CA, RAN2 has agreed to support it. 


RAN2 work on designing PHR reporting for dynamic waveform switching has progressed, and RAN2 [3] has agreed to the following:
	Introduce new DWS MAC CE for reporting PHR for assumed and non-assumed PUSCH transmissions (we will not introduce a separate MAC CE just containing the assumed PHR) – We will design this to support DC/CA scenario (can indicate this to RAN1 and let us know if this has any impact to their design)
No new PHR triggers will be defined in RAN2



[bookmark: _Hlk149735624][bookmark: _GoBack]Based on the RAN2 agreement, a UE reports in a same MAC CE a PHR for an actual PUSCH transmission, a PHR for an assumed PUSCH transmission and a corresponding PCMAX,f,c. The UE would report the PHR for the assumed PUSCH transmission, if higher layer parameter assumedPUSCHinfo [5] is set to enabled, when the UE reports (according to existing mechanisms) the PHR for the actual PUSCH transmission. For UL CA/DC, the UE reports PHR and PCMAX,f,c for each carrier.

Observation 1: Based on the RAN2 agreement, a UE reports in a same MAC CE a PHR for an actual PUSCH transmission, a PHR for an assumed PUSCH transmission and a corresponding PCMAX,f,c. The UE would report the PHR for the assumed PUSCH transmission, if higher layer parameter assumedPUSCHinfo [5] is set to enabled, when the UE reports (according to existing mechanisms) the PHR for the actual PUSCH. For UL CA/DC, the UE reports PHR and PCMAX,f,c for each carrier.


[bookmark: _Hlk149899491]In the RAN2 LS [3] with the above agreements, the action to RAN1 is “to take the above agreements into account and inform RAN2 if a UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has any impact to RAN1’s design in addition to that of the single carrier case”. In our understanding, the support of PHR reporting for dynamic waveform switching for UL CA/DC is an extension of the single carrier case to each of the component carriers, and no additional design is required. In TS 38.213, clause 7.7.1, descriptions for multiple carriers are already included for Type 1 PH report, and would apply to the additional Type 1 PH report that is introduced for the assumed PUSCH transmission. A draft reply LS can be found in [5].

Observation 2: Support of PHR reporting for dynamic waveform switching for UL CA/DC does not require additional RAN1 design. 

[bookmark: _Hlk149752013]Observation 3: Existing descriptions of Type 1 PH report for multiple carriers would apply to the additional Type 1 PH report for the assumed PUSCH transmission.

Proposal 1: Agree to send an LS reply to RAN2 with the following:
Answer: RAN1 would like to inform RAN2 that support of the DC/CA scenario for PHR reporting for dynamic waveform switching does not require additional RAN1 design respect to the single carrier scenario.


Proposal 2: Agree to the TP for TS 38.213 in Table 1 in order to specify Type 1 PH report for an assumed PUSCH transmission when dynamic waveform switching is enabled and PHR reporting for the assumed PUSCH transmission is enabled. 

Table 1
	[bookmark: _Toc137056374][bookmark: _Toc45699180][bookmark: _Toc36498154][bookmark: _Toc29917280][bookmark: _Toc29899543][bookmark: _Toc29899125][bookmark: _Toc29894826][bookmark: _Toc26719395][bookmark: _Toc20311570][bookmark: _Toc12021458]TS 38.213
7.7.1	Type 1 PH report

If a UE determines that a Type 1 power headroom report for an activated serving cell is based on an actual PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as 
[image: ] [dB]
where , , , , ,  and  are defined in clause 7.1.1. 

[bookmark: _Hlk149749447]If a UE is provided 
· assumedPUSCHInfo = 'enabled', and
· dynamicTransformPrecoderIndicationDCI-0-1= 'enabled' and transform precoder indicator field in a DCI format 0_1 scheduling a PUSCH transmission indicates whether transform precoder is enabled or disabled, or dynamicTransformPrecoderIndicationDCI-0-2= 'enabled' and transform precoder indicator field in a DCI format 0_2 scheduling a PUSCH transmission indicates whether transform precoder is enabled or disabled,
the UE additionally provides   based on  for transform precoder enabled if the transform precoder indicator field indicates disabled or based on  for transform precoder disabled if the transform precoder indicator field indicates enabled.
  
If a UE is configured with multiple cells for PUSCH transmissions, where a SCS configuration  on active UL BWP  of carrier  of serving cell  is smaller than a SCS configuration  on active UL BWP  of carrier  of serving cell , and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP  that overlaps with multiple slots on active UL BWP , the UE provides a Type 1 power headroom report for the first PUSCH, if any, on the first slot of the multiple slots on active UL BWP  that fully overlaps with the slot on active UL BWP . If a UE is configured with multiple cells for PUSCH transmissions, where a same SCS configuration on active UL BWP  of carrier  of serving cell  and active UL BWP  of carrier  of serving cell , and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP , the UE provides a Type 1 power headroom report for the first PUSCH, if any, on the slot on active UL BWP  that overlaps with the slot on active UL BWP .
*** text omitted ***




2.2 RRC parameters
A list of RRC parameters for dynamic waveform switching [4] includes a parameter assumedPUSCHInfo to enable power headroom reporting for an assumed PUSCH transmission. RAN2 may add further details based on RAN2 agreements. 
Observation 4: Further details for the RRC parameter that enables power headroom reporting for an assumed PUSCH transmission can be discussed by RAN2. 


3 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:
Observation 1: Based on the RAN2 agreement, a UE reports in a same MAC CE a PHR for an actual PUSCH transmission, a PHR for an assumed PUSCH transmission and a corresponding PCMAX,f,c. The UE would report the PHR for the assumed PUSCH transmission, if higher layer parameter assumedPUSCHinfo [5] is set to enabled, when the UE reports (according to existing mechanisms) the PHR for the actual PUSCH. For UL CA/DC, the UE reports PHR and PCMAX,f,c for each carrier.

Observation 2: Support of PHR reporting for dynamic waveform switching for UL CA/DC does not require additional RAN1 design. 

Observation 3: Existing descriptions of Type 1 PH report for multiple carriers would apply to the additional Type 1 PH report for the assumed PUSCH transmission.

Proposal 1: Agree to send an LS reply to RAN2 with the following:
Answer: RAN1 would like to inform RAN2 that support of the DC/CA scenario for PHR reporting for dynamic waveform switching does not require additional RAN1 design respect to the single carrier scenario.

Proposal 2: Agree to the TP for TS 38.213 in Table 1 in order to specify Type 1 PH report for an assumed PUSCH transmission when dynamic waveform switching is enabled and PHR reporting for the assumed PUSCH transmission is enabled. 

Observation 4: Further details for the RRC parameter that enables power headroom reporting for an assumed PUSCH transmission can be discussed by RAN2. 
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