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1. Introduction
In RAN1 #115 meeting, RAN1 received an LS from RAN2 on the potential RAN1 impact if a UE reports PCMAX values for actual and assumed PUSCH to support the CA/DC scenario in [1]. In this contribution, we analyze whether further impacts are supposed only for CA/DC except for description to be incorporated based on the existing RAN1 agreement in #114 as below. 
	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.



2. Discussion
Assistance information for switching waveform
LS from RAN2 asked RAN1 to check if there is RAN1 impact regarding further information shared as below.
	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.




Given the discussion in RAN2, some points make it clear how UE operates to transmit PH information for gNB to aware of UE approaching maximum transmit power of CP-OFDM and capable for maximum transmit power of DFT-s-OFDM in the scenario of dynamic waveform switching. For example, if the DWS feature is enabled without new PHR triggers as determined in RAN2, the new PHR reports (e.g. DWS PHR) carrying two PCMAX (e.g. PCMAX,CP-OFDM  and PCMAX,DFT-s-OFDM) for assumed and actual PUSCH transmission are triggered if any of the existing events occur in TS38.321 [2]. If the DWS feature is not enabled, legacy PHR reports carrying only PCMAX for actual PUSCH transmission are triggered if any of the existing events occur. 
In accordance with current TS38.321 [2] for PHR MAC CE, PCMAX,f,c is carried if the corresponding field is present for NR Serving Cell where PCMAX,f,c as specified in TS 38.213 [3] is used for calculation of the preceding PH field and the reported PCMAX,f,c values and the corresponding nominal UE transmit power levels are shown in TS 38.133 [4]. Considering DWS PHR MAC CE for CA/DC, it would carry two PCMAX,f,c values for reporting PHR for assumed and actual PUSCH transmissions if the corresponding field(s) indicated to be present for each carrier while details are up to RAN2.
From RAN1 perspective as shown below,  is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier f of serving cell c in PUSCH transmission occasion i. 
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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 

 [dB]

where , , , , ,  and  are defined in clause 7.1.1. 
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If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
[image: ] [dBm]
where,
-	 is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .



Currently RAN1 is waiting LS from RAN2 to make it clear when  for assumed PUSCH is reported, and/or whether  for actual PUSCH can be reported separately before capturing the agreement made in RAN1 #114. Clause 7.7.1 and/or Clause 7.1.1 are supposed to be updated to reflect Type 1 PH and/or transmit power  to be determined based on  for carrier  of serving cell  in actual PUSCH transmission. Furthermore,  for carrier  of serving cell  in assumed PUSCH transmission will be defined and referred by a field defined in DWS MAC CE as it is in PHR MAC CE. No further RAN1 impact is not expected only for CA/DC to support PHR report for assumed and actual PUSCH transmissions.

3. Conclusion
In this contribution, we analyze if there is RAN1 impact regarding further information shared in [1]. After analysing, we have not found any further RAN1 impact to realize a new DWS MAC CE only for CA/DC except for updates to be incorporated based on the existing RAN1 agreement made in RAN1 #114.

4. Reference
[1] R1-2311005 (R2-2311616), “LS to RAN1 on PHR reporting”
[2] 3GPP TS38.321, Medium Access Control (MAC) protocol specification
[3] 3GPP TS 38.213: "NR; Physical Layer Procedures for control".
[4] 3GPP TS 38.133: "NR; Requirements for support of radio resource management".
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