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1 Introduction
This contribution provides our considerations on whether MPE and assumed PUSCH can be reported simultaneously and corresponding TP.
2 Discussion
During last meeting [1], the following agreement for reporting of MPE and assumed PUSCH has reached:
MPE and assumed PUSCH cannot be configured simultaneously as one is for FR1 and the other is for FR2
Regarding MPE reporting, based on the current UE capability below, MPE can only be reported in FR2. 
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	tdd-MPE-P-MPR-Reporting-r16
Indicates whether the UE supports P-MPR reporting for Maximum Permissible Exposure, as specified in TS 38.321 [8].
	UE
	No
	TDD only
	FR2 only


For assume PUSCH reporting, the agreed RAN2 CR for UE capability 38.306 [2], which is showed as below, does not indicate any restrictions on the operating frequency range.
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	dynamicWaveformSwitchPHR-r18
Indicates whether the UE supports reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH.
A UE supporting this feature shall also indicate support of dynamicWaveformSwitch-r18.
NOTE: 	A UE can be configured to use either the single entry PHR with assumed PUSCH MAC CE or the multiple entry PHR with assumed PUSCH MAC CE for a cell group if the UE indicates support for this feature in any one cell of the cell group.
	Band
	No
	N/A
	N/A
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[bookmark: _Toc161331579][bookmark: _Toc161331594][bookmark: _Toc161331630][bookmark: _Toc161331636]Observation 1b: No restrictions on frequency range can be found for assumed PUSCH reporting based on the agreed RAN2 UE capability CR.
Then for CA and DC scenarios, it is possible for different serving cells to operate in different frequency bands, e.g., serving cell A in FR1 and serving cell B in FR2, respectively. For MPE and assumed PUSCH reporting, there are two possible cases as following:
· Case 1: MPE report for serving cell B in FR2 and assumed PUSCH report for serving cell A in FR1
· Case 2: MPE and assumed PUSCH report for serving cell B in FR2 and assumed PUSCH report for serving cell A in FR1
Therefore, it is also possible to report MPE and assumed PUSCH simultaneously for different serving cells.
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In section 6.1.3 of TS 38.321[3], MPE field can be included in the current MAC CE format for Multiple Entry PHR with assumed PUSCH MAC CE. The corresponding field description is shown as below.
	MPE: If mpe-Reporting-FR2 is configured, and the Serving Cell operates on FR2, and if the P field is set to 1, this field indicates the applied power backoff to meet MPE requirements, as specified in TS 38.101-2 [15]. This field indicates an index to Table 6.1.3.8-3 and the corresponding measured values of P-MPR levels in dB are specified in TS 38.133 [11]. The length of the field is 2 bits. If mpe-Reporting-FR2 is not configured, or if the Serving Cell operates on FR1, or if the P field is set to 0, R bits are present instead.
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In the section 5.4.6 of TS 38.321[3], the reporting procedure description for Pcmax of assumed PUSCH is as below:
	[bookmark: _Hlk151571563]4>	if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
5>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
6>	if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
7>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer if available, as specified in clause 7.7 of TS 38.213 [6].
6>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.-
4> else (i.e. if this MAC entity is not configured with phr-AssumedPUSCH-Reporting):
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
5>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
6>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
7>	obtain the value for the corresponding MPE field from the physical layer.
6>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
7>	obtain the value for the corresponding MPEi field from the physical layer;
7>	obtain the value for the corresponding Resourcei field from the physical layer.
6>	if dpc-Reporting-FR1 is configured and ΔPPowerClass /ΔPPowerClass, CA/ΔPPowerClass, EN-DC/ΔPPowerClass, NR-DC reporting is triggered and this Serving Cell operates on FR1 and this Serving Cell is associated to this MAC entity:
7>	obtain the value for the corresponding DPC field(s) from the physical layer.


According to the procedure text for multiple entry PHR with assumed PUSCH, MPE is in an else branch, thus will not be reported when phr-AssumedPUSCH-Reporting is configured.
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Based on above analysis, there may be cases to report MPE and assumed PUSCH simultaneously and the current MAC CE format has already supported it. Therefore, the procedure description for multiple entry PHR should also support this case.
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In this contribution, we have further discussed MPE and assumed PUSCH reporting for multiple entry PHR, all the observations and proposals are summarized below:
Observation 1a: MPE is only reported in FR2 based on the current UE capability.
Observation 1b: No restrictions on frequency range can be found for assumed PUSCH reporting based on the agreed RAN2 UE capability CR.
Observation 1c: For CA and DC scenarios, it is possible to report MPE in FR2 and assumed PUSCH in FR1/FR2 simultaneously.
Observation 2: Simultaneous reporting for MPE and assumed PUSCH has been supported by current MAC CE format.
Observation 3: Current procedure text for multiple entry PHR does not allow reporting MPE and assumed PUSCH simultaneously.

Proposal 1: Revise the procedure text to allow reporting MPE and assumed PUSCH simultaneously for multiple entry PHR. In the annex 5, the TP for the above proposal is provided.
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5 Annex
5.4.6	Power Headroom Reporting
< Skip unchanged parts >
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 phr-AssumedPUSCH-Reporting:
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
5>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
6>	if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
7>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer if available, as specified in clause 7.7 of TS 38.213 [6].
6>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
4>	else (i.e. if this MAC entity is not configured with phr-AssumedPUSCH-Reporting):
54> if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
54> if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
5> if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
6>	if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
7>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer if available, as specified in clause 7.7 of TS 38.213 [6].
65> obtain the value for the corresponding PCMAX,f,c field from the physical layer.
65> if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
76>	 obtain the value for the corresponding MPE field from the physical layer.
65> if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
76>	 obtain the value for the corresponding MPEi field from the physical layer;
76> obtain the value for the corresponding Resourcei field from the physical layer.
65> if dpc-Reporting-FR1 is configured and ΔPPowerClass /ΔPPowerClass, CA/ΔPPowerClass, EN-DC/ΔPPowerClass, NR-DC reporting is triggered and this Serving Cell operates on FR1 and this Serving Cell is associated to this MAC entity:
76>	 obtain the value for the corresponding DPC field(s) 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 6.1.3.78 if this MAC entity is configured with phr-AssumedPUSCH-Reporting 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 phr-AssumedPUSCH-Reporting:
4>	if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
5>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer, if available, as specified in clause 7.7 of TS 38.213 [6].
3>	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>	if dpc-Reporting-FR1 is configured and this Serving Cell operates on FR1:
4>	obtain the value for the corresponding DPC 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 6.1.3.78 if this MAC entity is configured with phr-AssumedPUSCH-Reporting 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.
2>	if this PHR report is an MPE P-MPR report:
3>	start or restart the mpe-ProhibitTimer;
3>	cancel triggered MPE P-MPR reporting for Serving Cells included in the PHR MAC CE.
2>	start or restart phr-PeriodicTimer;
2>	start or restart phr-ProhibitTimer;
2>	cancel all triggered PHR(s).
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