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1 	Introduction	
In NR coverage enhancements, PHR enhancement to report assumed PUSCH was discussed, and following agreements are made [1]:
	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


This contribution discussed our initial view on PHR enhancement in RAN2 perspective.
2	Discussion
PHR enhancement for DWS
In RAN1, followings are agreed for PHR enhancement for DWS, as indicated in RAN1 LS[2]
	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.



In RAN2, based on the RAN1 LS, new PHR MAC CE formats are defined in order to include the assumed PUSCH Pcmax and the legacy Pcmax, i.e. for non-assumed PUSCH. However, the detailed PHR procedure to obtain Pcmax in new PHR MAC CE has not determined yet. 
When the PHR is triggered and the MAC entity has UL grant to transmit PHR, the MAC entity obtains the power headroom information for each serving cell from the lower layer and generates the corresponding PHR MAC CE case by case. 
According to RAN1 agreement, in our understanding, if the MAC entity transmitting PHR is configured to be able to report the assumed PUSCH, i.e., configured with assumedPUSCHInfo, and if the physical layer calculates both the assumed PUSCH Pcmax and the legacy Pcmax for each serving cell, the MAC entity transmitting PHR obtains both the assumed PUSCH Pcmax and the legacy Pcmax for each serving cell.
In addition, the physical layer can calculate both the assumed PUSCH Pcmax and the legacy Pcmax for the serving Cell only when assumed PUSCH is configured for the serving cell, i.e. dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2, and DCI indicates to enable DWS.
However, MAC entity does not know whether DWS is enabled or not for each serving cell. Thus, from MAC point of view, the MAC can obtain the assumed PUSCH Pcmax if the physical layer calculates the assumed PUSCH Pcmax and provides it. 
Thus, for a serving cell, the MAC entity obtains the assumed PUSCH Pcmax from physical layer if the physical layer provides the assumed PUSCH Pcmax, when the MAC entity transmitting PHR is configured with assumedPUSCHInfo and the serving cell is configured with assumed PUSCH.
Note that the physical layer always provides the legacy Pcmax when the MAC entity obtains Pcmax.
Proposal 1. The MAC entity obtains the assumed PUSCH Pcmax from physical layer if the physical layer provides the assumed PUSCH Pcmax, when the MAC entity transmitting PHR is configured with assumedPUSCHInfo and the serving cell is configured with assumed PUSCH.

For Single Entry PHR, we think PHR procedure can be specified easily based on Proposal 1, and TP is provided in Annex. However, for Multiple Entry PHR, more aspects need to be considered.
According to the current MAC specification, if the MAC entity transmitting PHR MAC CE is configured with multiplePHR and phr-ModeOtherCG, the MAC entity generates the PHR MAC CE including PHR information of all activated serving cells for both MCG and SCG. Thus, if the MAC entity transmitting PHR MAC CE is configured with multiplePHR, phr-ModeOtherCG and assumedPUSCHInfo, for all activated serving cells configured assumed PUSCH and enabled DWS, the MAC entity should include both the assumed PUSCH Pcmax and the legacy Pcmax for both MCG and SCG.
However, there may be some cases where the MAC entity transmitting PHR MAC CE is configured with assumedPUSCHInfo, but the serving cell is not configured with assumed PUSCH or where the MAC entity transmitting PHR MAC CE is not configured with assumedPUSCHInfo but serving cell is configured with assumed PUSCH in the other MAC entity. 
· Case 1: MAC Entity transmitting PHR is configured to be able to report PHR for assumed PUSCH
· Case 1-1: the reported serving cell is configured with assumed PUSCH.
· Case 1-2: the reported serving cell is not configured with assumed PUSCH.
· Case 2: MAC Entity transmitting PHR is not configured to be able to report PHR for assumed PUSCH
· Case 2-1: the reported serving cell is configured with assumed PUSCH
· Case 2-2: the reported serving cell is not configured with assumed PUSCH

There was similar discussion in Rel-17 MIMO, i.e., twoPHRMode, and RAN2 separately specified whether the MAC entity transmitting PHR MAC CE is configured twoPHRMode or not. In our view, the assumed PUSCH cases can be captured in the same way.
· If the MAC entity transmitting PHR MAC CE is configured with assumedPUSCHInfo, for the serving cell, 
· if the serving cell is configured with assumed PUSCH and DWS is enabled, the physical layer calculates/provides both the assumed PUSCH Pcmax and the legacy Pcmax,
· Thus, the MAC entity obtains the assumed PUSCH Pcmax, if provided from the physical layer, and the legacy Pcmax
· if the serving cell is not configured with assumed PUSCH, the physical layer calculates/provides only the legacy Pcmax
· Thus, the MAC entity obtains the legacy Pcmax.
· If the MAC entity transmitting PHR MAC CE is not configured with assumedPUSCHInfo, for the serving cell, 
· if the serving cell is configured with assumed PUSCH and DWS is enabled, the physical layer calculates/provides both the assumed PUSCH Pcmax and the legacy Pcmax,
· Thus, the MAC entity selects and obtains the legacy Pcmax between the assumed PUSCH Pcmax and the legacy Pcmax
· if the serving cell is not configured with assumed PUSCH, the physical layer calculates/provides only the legacy Pcmax
· Thus, the MAC entity obtains the legacy Pcmax.

Proposal 2. For Multiple Entry PHR, RAN2 capture PHR procedure based on followings.
· If the MAC entity transmitting PHR MAC CE is configured with assumedPUSCHInfo, for the serving cell, 
· if the serving cell is configured with assumed PUSCH and DWS is enabled, the physical layer calculates/provides both the assumed PUSCH Pcmax and the legacy Pcmax,
· Thus, the MAC entity obtains the assumed PUSCH Pcmax, if provided from the physical layer, and the legacy Pcmax
· if the serving cell is not configured with assumed PUSCH, the physical layer calculates/provides only the legacy Pcmax
· Thus, the MAC entity obtains the legacy Pcmax.
· If the MAC entity transmitting PHR MAC CE is not configured with assumedPUSCHInfo, for the serving cell, 
· if the serving cell is configured with assumed PUSCH and DWS is enabled, the physical layer calculates/provides both the assumed PUSCH Pcmax and the legacy Pcmax,
· Thus, the MAC entity selects and obtains the legacy Pcmax between the assumed PUSCH Pcmax and the legacy Pcmax
· if the serving cell is not configured with assumed PUSCH, the physical layer calculates/provides only the legacy Pcmax
· Thus, the MAC entity obtains the legacy PCmax.

Based on the discussion above, we provide TP in Annex.
Proposal 3. Adopt TP in Annex.


3	Conclusion
In this paper, we discussed our initial view on RAN2 aspects to support the multiple PRACH transmission. The discussion includes the following proposals:
Proposal 1. The MAC entity obtains the assumed PUSCH Pcmax from physical layer if the physical layer provides the assumed PUSCH Pcmax, when the MAC entity transmitting PHR is configured with assumedPUSCHInfo and the serving cell is configured with assumed PUSCH.
Proposal 2. For Multiple Entry PHR, RAN2 capture PHR procedure based on followings.
· If the MAC entity transmitting PHR MAC CE is configured with assumedPUSCHInfo, for the serving cell, 
· if the serving cell is configured with assumed PUSCH and DWS is enabled, the physical layer calculates/provides both the assumed PUSCH Pcmax and the legacy Pcmax,
· Thus, the MAC entity obtains the assumed PUSCH Pcmax, if provided from the physical layer, and the legacy Pcmax
· if the serving cell is not configured with assumed PUSCH, the physical layer calculates/provides only the legacy Pcmax
· Thus, the MAC entity obtains the legacy Pcmax.
· If the MAC entity transmitting PHR MAC CE is not configured with assumedPUSCHInfo, for the serving cell, 
· if the serving cell is configured with assumed PUSCH and DWS is enabled, the physical layer calculates/provides both the assumed PUSCH Pcmax and the legacy Pcmax,
· Thus, the MAC entity selects and obtains the legacy Pcmax between the assumed PUSCH Pcmax and the legacy Pcmax
· if the serving cell is not configured with assumed PUSCH, the physical layer calculates/provides only the legacy Pcmax
· Thus, the MAC entity obtains the legacy PCmax.
Proposal 3. Adopt TP in Annex.
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Annex
38.321 S 5.4.6
If the MAC entity has UL resources allocated for a new transmission the MAC entity shall:
1>	if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>	start phr-PeriodicTimer.
1>	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled; and
1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of LCP as defined in clause 5.4.3.1:
2>	if multiplePHR with value true is configured:
3>	for each activated Serving Cell with configured uplink associated with any MAC entity of which the active DL BWP is not dormant BWP; and
3>	for each activated Serving Cell with configured uplink associated with E-UTRA MAC entity:
4>	if this MAC entity is configured with twoPHRMode:
5>	if this Serving Cell is configured with multiple TRP PUSCH repetition and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	obtain two values of the Type 1 or the value of Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
5>	else:
6>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.
4>	else (i.e. this MAC entity is not configured with twoPHRMode):
5>	if this Serving Cell is configured with multiple TRP PUSCH repetition and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	if there is at least one real PUSCH transmission at the slot where the PHR MAC CE is transmitted:
7>	obtain the value of the Type 1 power headroom of the first real transmission of the corresponding uplink carrier as specified in clause 7.7 of TS 38.213[6] for NR Serving Cell.
6>	else if there is no real PUSCH transmission at the slot where the PHR MAC CE is transmitted:
7>	obtain the value of the type 1 power headroom of the reference PUSCH transmission associated with the SRS-ResourceSet with a lower SRS-resourceSetID or the value of the type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213[6] for NR Serving Cell.
5>	else:
6>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.
4>	if this MAC entity is configured with assumedPUSCHInfo; 
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell and this Serving Cell is configured with assumed PUSCH; or
5>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and this Serving Cell is configured with assumed PUSCH and phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer, if provided.
6>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell and this Serving Cell is not enabled for assumed PUSCH; or
5>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and this Serving Cell is not enabled for assumed PUSCH and phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field
4>	else; (i.e. if this MAC entity is not configured with assumedPUSCHInfo; 
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell and this Serving Cell is configured with assumed PUSCH; or
5>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and this Serving Cell is configured with assumed PUSCH and phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field, which is not for assumed PUSCH, from the physical layer.
45>	if this MAC entity has UL resources allocated for transmission on this Serving Cell and this Serving Cell is not enabled for assumed PUSCH; or
45>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and this Serving Cell is not enabled for assumed PUSCH and phr-ModeOtherCG is set to real by upper layers:
56>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
56>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
67>	obtain the value for the corresponding MPE field from the physical layer.
56>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
67>	obtain the value for the corresponding MPEi field from the physical layer;
67>	obtain the value for the corresponding Resourcei field from the physical layer.
3>	if phr-Type2OtherCell with value true is configured:
4>	if the other MAC entity is E-UTRA MAC entity:
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity);
5>	if phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity) from the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple entry PHR as defined in clause 6.1.3.49 if this MAC entity is configured with mpe-Reporting-FR2-r17 or the Enhanced Multiple Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.51 if this MAC entity is configured with twoPHRMode or the Multiple Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.X if this MAC entity is configured with assumedPUSCHInfo or the Multiple Entry PHR MAC CE as defined in clause 6.1.3.9 otherwise based on the values reported by the physical layer.
2>	else (i.e. Single Entry PHR format is used):
3>	if this MAC entity is configured with twoPHRMode:
4>	obtain two values of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell.
3>	else:
4>	obtain the value of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell.
3>	if this MAC entity is configured with assumedPUSCHInfo and has UL resources allocated for transmission on this PCell and this PCell is configured with assumed PUSCH; 
4>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer, if provided.
4>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
3>	else;
34>	obtain the value for the corresponding PCMAX,f,c field from the physical layer;
3>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2:
4>	obtain the value for the corresponding MPE field from the physical layer.
3>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
4>	obtain the value for the corresponding MPEi field from the physical layer;
4>	obtain the value for the corresponding Resourcei field from the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single entry PHR as defined in clause 6.1.3.48 if this MAC entity is configured with mpe-Reporting-FR2-r17 or the Enhanced Single Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.50 if this MAC entity is configured with twoPHRMode or the Single Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.X if this MAC entity is configured with assumedPUSCHInfo or the Single Entry PHR MAC CE as defined in clause 6.1.3.8 otherwise based on the values reported by the physical layer.

