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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction 

The following LS [1] is received from RAN2 for supporting enhanced PHR in DC/CA scenario.

	1. Overall Description:
RAN2 discussed reporting PCMAX for assumed PUSCH transmissions in RAN2#123bis, and made the following agreement:
[bookmark: _Hlk149818601]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.


For a response to RAN2 LS, our analysis and views are provided in this contribution.  
2. Discussions on dynamic waveform switching in CA/DC 
2.1 Enhanced PHR of CA/DC for DWS
In RAN1#114 [2], for single cell, to assist gNB to make the decision of dynamic waveform switching and resource allocation, the maximum PUSCH transmission power PCMAX,f,c of assumed waveform has been agreed to report in enhanced PHR. Specifically, with the help of enhanced PHR, gNB can make the decision of dynamic waveform switching by comparing the reported PCMAX,f,c of assumed waveform and actual waveform, and make the decision of resource allocation by computing the PH of assumed PUSCH based on the PCMAX,f,c of assumed waveform and the PH and PCMAX,f,c of actual waveform. Note that the same parameters for calculation of transmission power for both assumed waveform and actual waveform are assumed, according to the bullet “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 following agreement reached in RAN1#114 [2]. 
	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.



However, the enhanced PHR for DC/CA scenario is not discussed in RAN1 yet.
In RAN2 LS [1], the enhanced PHR with new MAC CE format is extended to support enhanced PHR for DC/CA scenario but it is not clear how to calculate the PH of assumed waveform in such case. 
[bookmark: _Hlk149928815][bookmark: _Hlk149928648]Due to factors such as power sharing among carriers and RF impact across carriers, especially for intra-band carriers, the PHR of assumed waveform and actual waveform in DC/CA scenario becomes complicated. Nevertheless, in our view, the best solution and clarification is to reuse the same calculation method of PH of assumed waveform that is agreed for single uplink carrier scenario, i.e, the same parameters are assumed to calculate the transmission power of both assumed waveform and actual waveform in each carrier. This assumption for PH calculation should be confirmed in the LS response to RAN2. With this assumption confirmed, no RAN1 impact can be expected by introducing a new DWS MAC CE to report PHR for assumed and actual PUSCH transmissions in DC/CA scenario. 

Observation: With assumption that the same parameters are used to calculate the transmission power for both assumed waveform and actual waveform in each carrier, no RAN1 impact can be expected by introducing a new DWS MAC CE to report PHR for assumed and actual PUSCH transmissions in DC/CA scenario.
 

Proposal: Send RAN2 an LS to inform that no RAN1 impact is expected 
· To calculate the power headroom of each carrier in CA/DC, the PH calculation method of assumed waveform is confirmed as the same as that of single cell scenario, i.e, the same parameters are assumed to calculate the transmission power for assumed waveform and actual waveform in each carrier under DC/CA scenario.

3. Conclusions 
Based on the discussions above, the following proposals are made.

Observation: With assumption that the same parameters are used to calculate the transmission power for both assumed waveform and actual waveform in each carrier, no RAN1 impact can be expected by introducing a new DWS MAC CE to report PHR for assumed and actual PUSCH transmissions in DC/CA scenario.
 
Proposal: Send RAN2 an LS to inform that no RAN1 impact is expected 
· To calculate the power headroom of each carrier in CA/DC, the PH calculation method of assumed waveform is confirmed as the same as that of single cell scenario, i.e, the same parameters are assumed to calculate the transmission power for assumed waveform and actual waveform in each carrier under DC/CA scenario.
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