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Introduction

In last RAN2 meeting, RAN1 sent two LSs[1][2] to RAN2 regarding the design of PHR for dynamic waveform switching:

	Agreement

Support following enhancement to assist the scheduler in determining waveform switching:

Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH. 

Note: Any MAC CE related design is up to RAN2
Subject to separate UE capability 
Details FFS.

Conclusion (Made in RAN#100, RP-231498)

RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI
Send LS to inform above agreement and conclusion.


	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.

	


And RAN2 made the following agreements regarding the LSs:

	=> 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 contribution, we will provide our views on the design of PHR for DWS.
Discussion
According to the RAN plenary guidance, RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI. So the major work in RAN2 is to design the PHR MAC CE for DWS and the report contents determination when reporting the PHR.

Based on RAN1 LS, the contents of the PH information is the PCMAX,f,c(i) of assumed PUSCH:
	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.


And the power headroom information for assumed PUSCH is always provided with legacy PHR:

	If UE reports power headroom information for assumed PUSCH in a PUSCH transmission, legacy PHR is also reported in the same PUSCH transmission.


There are two ways to achieve this:

Option 1: Report two PHR MAC CEs, one for legacy PHR, the other one for power headroom information for assumed PUSCH.

Option 2: design new PHR to contain both contents of legacy PHR and power headroom information for assumed PUSCH.
Option 1 has impact on the LCP procedure to ensure that the two MAC CEs are transmitted together. Also it has larger size than option 2. 

Proposal 1: Design new PHR format to contain both contents of legacy PHR and power headroom information for assumed PUSCH.

According to RAN1 LS, power headroom information for assumed PUSCH is not reported in certain conditions:
	- 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.

- 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


Given that new triggers will not be defined in RAN2, to support the cases that PH information for assumed PUSCH is not reported, the new PHR format should include field to indicate the existence of PH information for assumed PUSCH. 
Proposal 2: The new PHR format should include field to indicate the existence of PH information for assumed PUSCH.

Under the following conditions, the PH information for assumed PUSCH is not included in the new PHR:

- In case of no actual PUSCH transmission on a serving cell;
- No DWS field is configured for any DCI format for the BWP of the actual PUSCH;

- assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i);
Proposal 3: Under the following conditions, the PH information for assumed PUSCH is not included in the new PHR:

- In case of no actual PUSCH transmission on a serving cell;
- No DWS field is configured for any DCI format for the BWP of the actual PUSCH;

- Assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i).
Currently, RAN1 has only agreed PH information report for assumed PUSCH for single carrier case. It is not sure whether CA/DC and MIMO case will be supported, which requires further RAN1 indication. So, we will only consider single entry PHR report(without beam and without TRP). The new PHR design is shown in the figure below(the difference with the legacy single entry PHR is highlighted in yellow):
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Proposal 4: To adopt the following PHR format for reporting the PH information for assumed PUSCH:
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Conclusions  

Proposal 1: Design new PHR format to contain both contents of legacy PHR and power headroom information for assumed PUSCH.

Proposal 2: The new PHR format should include field to indicate the existence of PH information for assumed PUSCH.

Proposal 3: Under the following conditions, the PH information for assumed PUSCH is not included in the new PHR:

- In case of no actual PUSCH transmission on a serving cell;
- No DWS field is configured for any DCI format for the BWP of the actual PUSCH;

- Assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i).
Proposal 4: To adopt the following PHR format for reporting the PH information for assumed PUSCH:
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