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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#123 meeting, LSs from RAN1 on power headroom information for assumed PUSCH were received [1][2]. RAN2 has made some preliminary agreements which are shown below:
	=> Some RAN2 work is essential to enable this. RAN2 thinks the plenary agreement allows further RAN2 work on this. So, we can discuss this at next meeting. (But this doesn’t necessarily mean that we will be able to finish this work without further RAN1 input as there are still FFSs in RAN1)


In this document, we further discuss the RAN2 impacts brought by PHR for assumed PUSCH. And our observations and proposals are also provided.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Discussion
2.1 Content in PHR for assumed PUSCH
In the LS [2], it was indicated that
	· 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.


Therefore, PCMAX,f,c(i) of assumed PUSCH should be included in the MAC CE.
[bookmark: _Toc146635947]Observation 1: RAN1 indicated that PCMAX,f,c(i) of assumed PUSCH should be included in the PHR for assumed PHR.
It is also agreed in RAN1 that 
	· 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.


According to the agreement, it can be seen that the PHR for assumed PUSCH is companied with legacy PHR in the same PUSCH transmission, which mean one TB needs to include two PHRs. It might be more efficient to define new MAC CEs for combined legacy PHR and PHR for assumed PUSCH, as some duplicated subheaders and payloads can be avoided.
Proposal 1: define new MAC CEs for PHR for assumed PUSCH which also include legacy PHR information.
Considering the waveform of actual PUSCH is indicated by the network, the network is aware of the waveform of the actual transmission. It can also derive the waveform of the assumed PUSCH which is the other kind of waveform definitely.
[bookmark: _Toc146635948]Observation 2: The network can derive the waveform corresponding to the PHR of the assumed PUSCH.
Based on the Power Headroom (PH) and PCMAX,f,c(i) in legacy PHR, the network can derive the power of actual PUSCH transmission. Hence, together with the actual PUSCH transmission, the network can estimate the PH of the assumed PUSCH. Hence, the PH of the assumed PUSCH is not needed to report in PHR for assumed PUSCH.
[bookmark: _Toc146635949]Observation 3: The network can derive the PH corresponding to the PHR of the assumed PUSCH.
In RAN1, the dynamic waveform can also be configured on SCell. Hence, the information reported in PHR of the assumed PUSCH can be reported per serving cell respectively. Normally, Ci field can be included in the PHR for assumed PUSCH. When the Ci field is set to 1 it indicates that PCMAX, f, c field for the Serving Cell with ServCellIndex i is reported. When the Ci field is set to 0 it indicates that PCMAX, f, c field for the Serving Cell with ServCellIndex i is not reported.
[bookmark: _Toc146635950]Observation 4: Ci can be reported in PHR for assumed PUSCH to indicate whether PCMAX, f, c field for the Serving Cell with ServCellIndex i is reported or not.
Based on Observation 1-4, it is proposed that:
[bookmark: _Toc146635952]Proposal 2: PCMAX, f, c of assumed PUSCH should be included in the PHR MAC CE for assumed PUSCH.

2.2 PHR format for assumed PUSCH
Based on the discussion in section 2.1, the potential PHR format for assumed PUSCH is illustrated in the following Figure1-Figure 3.


Figure 1: Single Entry PHR MAC CE for assumed PUSCH


Figure 2: Multiple Entry PHR MAC CE for assumed PUSCH with the highest ServCellIndex of Serving Cell with configured uplink is less than 8



Figure 3: Multiple Entry PHR MAC CE for assumed PUSCH with the highest ServCellIndex of Serving Cell with configured uplink is equal to or higher than 8.
[bookmark: _Toc146635954]Proposal 3: RAN2 to capture the PHR formats for assumed PUSCH into the MAC running CR of Rel-18 CE. 
2.3 Triggers for PHR for assumed PUSCH
It is indicated in the LS that
	· 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].


Hence, RAN2 will not study new triggers for PHR for assumed PUSCH. That is, new triggers for PHR for assumed PUSCH will not be specified in RAN2.
And it was agreed in RAN1#114 meeting that:
	Agreement
Introduce a new RRC parameter under PHR-Config for configuration of reporting of power headroom information for an assumed PUSCH:
Value range is {enabled}


Hence, the UE will report PHR for assume PUSCH based on the the new defined RRC parameter under PHR-Config. Specifically, when it’s enabled in IE PHR-Config and any of the specified events for triggering PHR in MAC spec occurs, UE will report PHR for assumed PUSCH.
[bookmark: _GoBack]Proposal 4: when it’s enabled in IE PHR-Config and any of the specified events for triggering PHR in MAC spec occurs, UE will report PHR for assumed PUSCH.

Conclusion
In this document, we analyse some issues for PHR for assumed PUSCH, and we find the observations and proposls as following:
Observation 1: RAN1 indicated that PCMAX,f,c(i) of assumed PUSCH should be included in the PHR for assumed PHR.
Observation 2: The network can derive the waveform corresponding to the PHR of the assumed PUSCH.
Observation 3: The network can derive the PH corresponding to the PHR of the assumed PUSCH.
Observation 4: Ci can be reported in PHR for assumed PUSCH to indicate whether PCMAX, f, c field for the Serving Cell with ServCellIndex i is reported or not.
Proposal 1: define new MAC CEs for PHR for assumed PUSCH which also include legacy PHR information.
Proposal 2: PCMAX, f, c of assumed PUSCH should be included in the PHR MAC CE for assumed PUSCH.
Proposal 3: RAN2 to capture the PHR formats for assumed PUSCH into the MAC running CR of Rel-18 CE. 
Proposal 4: when it’s enabled in IE PHR-Config and any of the specified events for triggering PHR in MAC spec occurs, UE will report PHR for assumed PUSCH.
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