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1. Introduction
In the RAN2#123bis meeting [1], issues on PHR-related design were discussed. Considering dynamic waveform switch and delta power class change both have impacts on PHR report, their specific format and corresponding trigger mechanism were discussed. A preliminary proposal on PHR for assumed and non-assumed PUSCH transmissions has also been achieved, and a draft multiple entry PHR format has formed in current CR.
	· 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


Figure 6.1.3.x-1: Single Entry PHR with assumed PUSCH MAC CE


Figure 6.1.3.9-1: multiple Entry PHR with assumed PUSCH MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is less than 8


In this contribution, further discussion on PHR design is provided. The corresponding PHR design for assumed and non-assumed PHR will be further discussed, and discussion of PHR mechanism for ΔPPowerClass reporting is also shown.
2. PHR for assumed PUSCH 
1. 
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].


As agreed in the RAN1-114 meeting [2], power headroom information for assumed PUSCH using a target waveform different from the waveform of actual PUSCH is supported, at least PCMAX of assumed PUSCH is contained. Considering at least 6 bits are needed in the PHR format, reusing the current PHR field is not realistic. Hence, several new fields are added in the current PHR format and the corresponding PHR reporting format on single or multiple entry PHR is designed in the draft CR. 
However, the word in red color also shows that assumed PUSCH may not be reported in some scenarios even if legacy PHR is reported, and how to treat the assumed PUSCH report field is a problem. To minimize the difference with the legacy mechanism, other enhanced PHR designs can be referred to. As described in TS 38.321 [3], the enhanced multiple entry PHR MAC-CE for multi-beam PHR are designed as follows:


Figure 1. The enhanced multi-beam PHR design for multiple entry MAC-CE
As can be seen, if some of the field can be absent (removed), a description of ‘optional’ will be marked beside this field, but no such description is present in this PHR structure, which means if one of the beam information is not present, the corresponding field is not removed, instead just reserved as ‘0’. Therefore, the design of preserving this field can be aligned with the legacy mechanism. The indication Bi is also important since the difference between reserved bit ‘000000’ and the beam information ‘000000’ should be identified. Hence, the PHR design can also be as consistent as possible with existing mechanisms, which means the field for assumed PCMAX can be preserved instead of removed if no assumed PUSCH is transmitted. 
[bookmark: PP1]Proposal 1: The field for assumed PCMAX can be preserved instead of removed if no assumed PUSCH is transmitted.
Moreover, as mentioned above, the indication field is necessary to identify the difference between the reserved bit ‘0’ and the actual assumed PCMAX information ‘0’. Therefore, a possible design is to put the corresponding information in the reserved field, to indicate whether it has actual assumed PCMAX information or not, i.e., an actual assumed PCMAX information or a virtual assumed PCMAX with all ‘0’ bits of information. 
[bookmark: PP2]Proposal 2: An indication field is needed to identify whether it has an actual assumed PCMAX information or a virtual assumed PCMAX with all ‘0’ bits of information.
Assuming Va is utilized for actual assumed PCMAX information or virtual assumed PCMAX information indication, the R field beside the assumed PCMAX field can be utilized for the indication field function. A possible design for the multiple entry PHR can be described as follows:


Figure 2. Possible design for enhanced multiple entry PHR
[bookmark: PP5]Proposal 3: To adopt the following PHR format for reporting the PH information for assumed PUSCH:


Moreover, considering the first cell is mainly used for E-UTRA serving cell, whether the assumed PCMAX information is necessary in the first serving cell should be further discussed.
[bookmark: PP6]Proposal 4: Whether the assumed PCMAX information for the E-UTRA serving cell is needed should be further discussed.
3. PHR for delta power class report.
In the last meeting, LS [4] from RAN4 also showed a need for ΔPPowerClass report in the PHR. Two ways can be considered for the potential report enhancement, which can be divided into reusing legacy PHR report mechanism and modifying the relevant fields' definitions, or defining a new MAC-CE specific for reporting. Considering the delta power class only has several values like 0dB, 3dB, 6dB, 2 bits are enough for the PHR field. Therefore, reusing the current PHR structure is more reasonable. 
[bookmark: PP7]Proposal 5: Reusing the current PHR structure instead of introducing a new enhanced PHR is more reasonable.
In the current PHR format, when the P field is not applied, MPE field will be preserved. The size of this field is just 2bits, which seems can be utilized for the ΔPPowerClass report. For a simplified and quick conclusion, we can just use the MPE field for ΔPPowerClass report.
[bookmark: PP8]Proposal 6: The MPE field can be utilized for ΔPPowerClass report when the P field is not applied.
3. Conclusion
In this contribution, we discuss the PHR format for assumed PUISCH transmission and delta power class report, and have the following proposals:
Proposal 1: The field for assumed PCMAX can be preserved instead of removed if no assumed PUSCH is transmitted.
Proposal 2: An indication field is needed to identify whether it has an actual assumed PCMAX information or a virtual assumed PCMAX with all ‘0’ bits of information.
Proposal 3: To adopt the following PHR format for reporting the PH information for assumed PUSCH:


Proposal 4: Whether the assumed PCMAX information for the E-UTRA serving cell is needed should be further discussed.
Proposal 5: Reusing the current PHR structure instead of introducing a new enhanced PHR is more reasonable.
Proposal 6: The MPE field can be utilized for ΔPPowerClass report when the P field is not applied.
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