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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 mainly focus on discussing remaining issues concerning dynamic waveform switching mechanism including closed loop power control in Section 2.1 and concerning PHR reporting of actual and assumed PUSCHs in Section 2.2. Section 3 concludes the document by highlighting key proposals and observations.
[bookmark: _Hlk510705081]Discussion
Remaining issues on dynamic waveform switching mechanism
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 . 
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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>>
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[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: _Toc149809972][bookmark: _Toc149817554]Observation 1. 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: _Toc149810001][bookmark: _Toc149817504]Proposal 1. For closed loop power control in case of dynamic waveform switching:
· 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 .
· 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 .

PHR reporting for actual and assumed PUSCHs
Concerning PHR reporting for actual and assumed PUSCHs, RAN2 have sent an LS to RAN1 with the following content [1]:
	1. Overall Description:
RAN2 discussed reporting PCMAX for assumed PUSCH transmissions in RAN2#123bis, and made the following agreement:
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

2. Actions:
To RAN1.
ACTION: 	RAN2 respectfully requests RAN1 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.


So far, RAN1’s design for dynamic switching between DFT-s-OFDM and CP-OFDM itself should work for both CA/DC and non-CA/DC scenarios. For the PHR reporting for actual and assumed PUSCH, this is a sub-feature of the dynamic switching between DFT-s-OFDM and CP-OFDM and the design of this sub-feature is up to RAN2. For this reason and also following the conclusion from RAN2, i.e., “We will design this to support DC/CA scenario”, there should not be any issue from RAN1 perspective to support this sub-feature for CA/DC scenario. RAN1 should clarify this to RAN2 by a reply-LS. An example of the reply-LS can be found in our companion contribution in [2].
[bookmark: _Toc149817505]Proposal 2. RAN1 to reply to RAN2 LS on PHR reporting for actual and assumed PUSCH and confirm that there is no RAN1 impact to support it for CA/DC scenario.
Conclusion
In this contribution, the following observation is noted:
Observation 1. 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 .

In addition, the following proposals are made:
Proposal 1. For closed loop power control in case of dynamic waveform switching:
· 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 .
· 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 2. RAN1 to reply to RAN2 LS on PHR reporting for actual and assumed PUSCH and confirm that there is no RAN1 impact to support it for CA/DC scenario.
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