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Introduction
In the paper, we discuss corrections on Rel-18 Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE.
Discussion
[bookmark: _Hlk142252059]Type 3 PH
In PHR, type 1 PH is applied for PUSCH transmission, type 3 PH is applied for SRS transmission. 
For Rel-18 PH report for STx2P multi-panel scheme, two sets of {type 1 power headroom, configured max output power} are reported for real or reference PUSCH transmission, see TS 38.213 clause 7.7. The issue is whether type 3 PH for SRS is reported or not for STx2P multi-panel scheme. 
In the last meeting, due to the ambiguity of Rel-17 PHR MAC CE for multi-TRP PUSCH repetition, we sent an LS to RAN1 asking whether type 3 PH is reported in Rel-17 or Rel-18 multi-TRP PHR MAC CE.
For type 3 PH, as specified in TS 38.213 clause 7.7.3, if the UE is not configured for PUSCH transmissions on UL BWP [image: ] of carrier [image: ] of serving cell  and a resource for the actual or reference SRS transmission is provided by SRS-Resource, the UE computes a Type 3 PH report for an actual or reference SRS transmission. 
Observation 1: According to TS 38.213, the UE provides Type 3 PHR for a serving cell if the UE is not configured for PUSCH transmissions and is configured with SRS transmission on the serving cell. However, for a serving cell not configured for PUSCH transmissions, it is not reasonable to configure multi-panel PUSCH Tx scheme on the serving cell. 
Thus, type 3 PH report on a serving cell configured with twoPHRmode and a multipanel scheme for multi-TRP STxMP is not needed.
While it is possible for other serving cells, for which PUSCH transmission is not configured, and the above condition for type 3 PH report is met. To accomondate different types of PH report for multiple serving cells in one MAC CE, type 3 PH could be reported for such cells in the Rel-18 Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE. 
Following PH report procedure in TS 38.321 clause 5.4.6, for Rel-18 multi-entry PHR MAC CE, we propose
· if the active BWP of a serving cell is configured with twoPHRmode and multipanelSchemeSDM or multipanelSchemeSFN, two type 1 PH values and the corresponding two Pcmax values are reported  when other conditions of PHR is met; 
· if the active BWP of a serving cell is configured with twoPHRmode and multiple TRP PUSCH repetition (i.e., not configured with multipanelSchemeSDM or multipanelSchemeSFN), two type 1 value and the corresponding Pcmax are reported when other conditions of PHR is met; (whether type 3 PH is reported can be discussed separately which depends on RAN1 reply)
· otherwise, one type 1 or type 3 PH value and the corresponding Pcmax value are reported as Rel-15/16. 

Proposal 1: For Rel-18 multi-entry PHR MAC CE for STx2P, if conditions for PHR are met,  
· if the active BWP of a serving cell is configured with multipanelSchemeSDM or multipanelSchemeSFN for twoPHRmode, two type 1 PH values and the corresponding two Pcmax values are reported; 
· if the active BWP of a serving cell is configured with multiple TRP PUSCH repetition (i.e., not configured with multipanelSchemeSDM or multipanelSchemeSFN) for twoPHRmode, two type 1 value and the corresponding Pcmax are reported; (whether one type 3 PH instead of two type 1 values is reported can be discussed separately which depends on RAN1 reply)
· otherwise, one type 1 or type 3 PH value and the corresponding Pcmax value are reported as Rel15/16.


Correction 1
For multi-entry PHR, different multi-entry PHR MAC CEs are generated according to different configuration, e.g., mpe-Reporting-FR2-r17, twoPHRMode and phr-AssumedPUSCH-Reporting. 
However, for single-entry PHR, Rel-18 Enhanced Single Entry PHR for multiple TRP STx2P MAC CE is currently missing below. The procedure similar to multi-entry PHR should be applied. 
	…
2>	else (i.e. Single Entry PHR format is used):
…
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.
…



Proposal 2-1: In PHR procedure, the procedure similar to multi-entry PHR is applied for single-entry PHR, to capture “instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single Entry PHR for multiple TRP STx2P MAC CE”.
Proposal 2-2: For proposal 2-1, adopt the TP in Appendix 5.2 for TS 38.321 clause 5.4.6.

Correction 2
For Rel-18 multi-TRP STx2P PHR, for UE configured with twoPHRmode and multipanelScheme on the active BWP, two type 1 PH and the corresponding two Pcmax are reported, as specified in TS 38.213 clause 7.7.1.
[image: ]
However, in the current MAC procedure as blue highlighted below, if the MAC entity transmitting the PHR MAC CE is not configured with twoPHRmode while the serving cell of the other MAC entity about which the PHR is reported is configured with twoPHRmode, one type 1 or one type 3 PH is reported. 
[image: ]
The above procedure is not agreed or specified in RAN1. In our understanding, two type 1 values with the corresponding two Pcmax are always reported if the serving cell of a MAC entity is configured with twoPHRmode and multipanelScheme. Thus, we propose to remove the multipanelSchemeSDM or multipanelSchemeSFN in the blue highlighted steps.
Proposal 3-1: Reporting one type 1 PH or one type 3 PH is not applicable if the serving cell is configured with multi-panel scheme and the associated MAC entity is configured with twoPHRmode.
Proposal 3-2: For proposal 3-1, adopt the TP in Appendix 5.3 for TS 38.321 clause 5.4.6.


Correction 3
In TS 38.321 clause 5.4.6 PHR procedure, the yellow highlighted condition below should also be applied to the green highlighted block for multi-panel scheme, regardless whether PCMAX,f,c,k is for real or reference PUSCH transmission. This is similar to Rel-17 PHR for multi-TRP PUSCH repetition and Rel-18 phr-AssumedPUSCH-Reporting. 
	…
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 is configured with twoPHRMode and if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
6>	obtain two values for the corresponding PCMAX,f,c,k fields 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 two values for the corresponding MPEk fields from the physical layer.
5>	else:
6>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
6>	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:
7>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
7>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
8>	obtain the value for the corresponding MPE field from the physical layer.
7>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
8>	obtain the value for the corresponding MPEi field from the physical layer;
8>	obtain the value for the corresponding Resourcei field from the physical layer.
7>	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:
8>	obtain the value for the corresponding DPC field(s) from the physical layer.
…



Proposal 4-1: In PHR procedure, for STx2P multi-entry PHR, move the steps of obtaining PCMAX,f,c,k and MPEk under the following conditions:
if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
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

Currently, there are 5 different multi-entry PHR MAC CEs. For each PHR MAC CE, the Pcmax and MPE are generated differently. 
1. For Rel-18 Multiple Entry PHR with assumed PUSCH MAC CE (i.e., phr-AssumedPUSCH-Reporting)
· if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
· 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].
· obtain the value for the corresponding PCMAX,f,c field from the physical layer.
· if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
· obtain the value for the corresponding MPE field from the physical layer.

2. For Rel-17 Enhanced Multiple Entry PHR MAC CE (i.e., mpe-Reporting-FR2-r17)
· [bookmark: _Hlk165512161]obtain the value for the corresponding PCMAX,f,c field from the physical layer;
· obtain the value for the corresponding MPEi field from the physical layer;
· obtain the value for the corresponding Resourcei field from the physical layer.

3. For Rel-18 Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE (i.e., twoPHRMode + multiple panel scheme)
· obtain two values for the corresponding PCMAX,f,c,k fields from the physical layer.
· if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
· obtain two values for the corresponding MPEk fields from the physical layer.

4. For Rel-17 Enhanced Multiple Entry PHR for multiple TRP MAC CE (i.e., twoPHRMode + multiple TRP PUSCH repetition)
· obtain the value for the corresponding PCMAX,f,c field from the physical layer.
· if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
· obtain the value for the corresponding MPE field from the physical layer.

5. For Rel-16/15 Multiple Entry PHR MAC CE
· obtain the value for the corresponding PCMAX,f,c field from the physical layer.
· if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
· obtain the value for the corresponding MPE field from the physical layer.
· 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:
· obtain the value for the corresponding DPC field(s) from the physical layer.

We notice the procedural text for obtaining Pcmax and MPE for different multi-entry PHR MAC CEs need to be restructured. Note phr-AssumedPUSCH-Reporting and twoPHRMode are not configured at the same time as specified in RRC, thus the logic of the procedural text for single-entry PHR MAC CE can be applied here.

Proposal 4-2: For multi-entry PHR, restructure the procedural text for obtaining Pcmax and MPE, by using the structure of single-entry PHR MAC CEs.
Proposal 4-3: For Proposal 4-1 and 4-2, adopt the TP in Appendix 5.4 for TS 38.321 clause 5.4.6:
Correction 4
In R2-2403375, one issue raised for DC is that MN(SN) does not have any knowledge about the each serving cell configuration of the SCG(MCG), for MN(SN) to parse the multi-entry PHR MAC CE for STxMP successfully in MR-DC scenario. More specifically, there are 4 cases for a serving cell.
· Not reported
· one PH value and one Pcmax are reported as Rel-15/16, i.e., 2 octets.
· if Rel-17 PUSCH repetition is configured for the active BWP, two PH values and one Pcmax are reported, i.e., 4 octets
· if Rel-18 multi-panel scheme is configured for the active BWP, two PH values and two Pcmax are reported, i.e., 3 octets
In order to parse the multi-entry PHR MAC CE, the node receiving the multi-entry PHR MAC CE needs to know whether the octet containing the second PH value is present or not and whether the octet containing the second Pcmax is present or not for each reported serving cell of the other node. 
For this issue, two bitmaps are needed, one with each bit indicating whether the octet containing the second PH value is present or not for a reported serving cell, the second one with each bit indicating whether the octet containing the second Pcmax is present or not for a reported serving cell. The TP is in Appendix 5.5.
Proposal 5: For STx2P multi-entry MAC CE with 8 serving cells and with 32 serving cell, two bitmaps are added:
· one with each bit indicating whether the octet containing the second PH value is present or not for a reported serving cell
· the second with each bit indicating whether the octet containing the second Pcmax is present or not for a reported serving cell. 
Conclusion
Based on the discussion, we have the following proposals.
Observation 1: According to TS 38.213, the UE provides Type 3 PHR for a serving cell if the UE is not configured for PUSCH transmissions and is configured with SRS transmission on the serving cell. However, for a serving cell not configured for PUSCH transmissions, it is not reasonable to configure multi-panel PUSCH Tx scheme on the serving cell. 
Proposal 1: For Rel-18 multi-entry PHR MAC CE for STx2P, if conditions for PHR are met,  
· if the active BWP of a serving cell is configured with multipanelSchemeSDM or multipanelSchemeSFN for twoPHRmode, two type 1 PH values and the corresponding two Pcmax values are reported; 
· if the active BWP of a serving cell is configured with multiple TRP PUSCH repetition (i.e., not configured with multipanelSchemeSDM or multipanelSchemeSFN) for twoPHRmode, two type 1 value and the corresponding Pcmax are reported; (whether one type 3 PH instead of two type 1 values is reported can be discussed separately which depends on RAN1 reply)
· otherwise, one type 1 or type 3 PH value and the corresponding Pcmax value are reported as Rel15/16.

Proposal 2-1: In PHR procedure, the procedure similar to multi-entry PHR is applied for single-entry PHR, to capture “instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single Entry PHR for multiple TRP STx2P MAC CE”.
Proposal 2-2: For proposal 2-1, adopt the TP in Appendix 5.2 for TS 38.321 clause 5.4.6.

Proposal 3-1: Reporting one type 1 PH or one type 3 PH is not applicable if the serving cell is configured with multi-panel scheme and the associated MAC entity is configured with twoPHRmode.
Proposal 3-2: For proposal 3-1, adopt the TP in Appendix 5.3 for TS 38.321 clause 5.4.6.

Proposal 4-1: In PHR procedure, for STx2P multi-entry PHR, move the steps of obtaining PCMAX,f,c,k and MPEk under the following conditions:
if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
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
Proposal 4-2: For multi-entry PHR, restructure the procedural text for obtaining Pcmax and MPE, by using the structure of single-entry PHR MAC CEs.
Proposal 4-3: For Proposal 4-1 and 4-2, adopt the TP in Appendix 5.4 for TS 38.321 clause 5.4.6.

Proposal 5: For STx2P multi-entry MAC CE with 8 serving cells and with 32 serving cell, two bitmaps are added:
· one with each bit indicating whether the octet containing the second PH value is present or not for a reported serving cell
· the second one with each bit indicating whether the octet containing the second Pcmax is present or not for a reported serving cell. 

References
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TP for Proposal 1

[bookmark: _Toc155996337]6.1.3.82	Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE
The Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.
It has a variable size, and includes the bitmaps, a Type 2 PH field and an octet containing the associated PCMAX,f,c field (if reported) for SpCell of the other MAC entity, a Type 1 PH field and an octet containing the associated PCMAX,f,c,k field (if reported) for the PCell. It further includes, in ascending order based on the ServCellIndex, one or multiple of Type 1 X PH fields and octets containing the associated PCMAX,f,c,k fields (if reported) for Serving Cells other than PCell indicated in the bitmap for indicating the presence of PH(s).
The presence of Type 2 PH field for SpCell of the other MAC entity is configured by phr-Type2OtherCell with value true.
A single octet bitmap is used for indicating the presence of PH(s) per Serving Cell when the highest ServCellIndex of Serving Cell with configured uplink is less than 8, otherwise four octets are used.
The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the configured grant(s) and downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission that can accommodate the MAC CE for PHR as a result of LCP as defined in clause 5.4.3.1 is received since a PHR has been triggered if the PHR MAC CE is reported on an uplink grant received on the PDCCH or until the first uplink symbol of PUSCH transmission minus PUSCH preparation time as defined in clause 7.7 of TS 38.213 [6] if the PHR MAC CE is reported on a configured grant.
For a band combination in which the UE does not support dynamic power sharing, the UE may omit the octets containing Power Headroom field and PCMAX,f,c,k field for Serving Cells in the other MAC entity except for the PCell in the other MAC entity and the reported values of Power Headroom and PCMAX,f,c for the PCell are up to UE implementation.
The two PHs together with two PCMAX,f,c,k for the Serving Cell configured with multipanelSchemeSDM or multipanelSchemeSFN are reported if the MAC entity is configured with twoPHRMode, as specified in clause 5.4.6.
The Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CEs are defined as follows:
-	Ci: This field indicates the presence of PH field(s) for the Serving Cell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field set to 1 indicates that PH field(s) for the Serving Cell with ServCellIndex i is reported. The Ci field set to 0 indicates that a PH field for the Serving Cell with ServCellIndex i is not reported;
-	R: Reserved bit, set to 0;
-	Vk: This field indicates if the PH k value is based on a real transmission or a reference format for k = 1, 2. For Type 1 PH, the Vk field set to 0 indicates real transmission on PUSCH and the Vk field set to 1 indicates that a PUSCH reference format is used. For Type 2 PH, the Vk field set to 0 indicates real transmission on PUCCH and the Vk field set to 1 indicates that a PUCCH reference format is used. For Type 3 PH, the Vk field set to 0 indicates real transmission on SRS and the Vk field set to 1 indicates that an SRS reference format is used. Furthermore, for Type 2, and Type 3 PH, the Vk field set to 0 indicates the presence of the octet containing the associated PCMAX,f,c,k field and the MPEk field;
-	Power Headroom k (PH k): This field indicates the power headroom level., where For PHR with twoPHRmode, if the Serving cell is configured with multipanelSchemeSFN or multipanelSchemeSDM, PH 1 is associated with the first TCI-State or TCI-UL-State for a real or reference PUSCH transmission and PH 2 is associated with the second TCI-State or TCI-UL-State for a real or reference PUSCH transmission, as specified in TS 38.213 clause 7.7.1 [6]; if the Serving cell is configured with multiple TRP PUSCH repetition, PH 1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetId and PH 2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetId. PH fields for a Serving Cell are included in ascending order based on k. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 (the corresponding measured values in dB for the NR Serving Cell are specified in TS 38.133 [11] while the corresponding measured values in dB for the E-UTRA Serving Cell are specified in TS 36.133 [12]);
-	Pk: If mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field to 0 if the applied P-MPR value associated with PCMAX,f,c,k, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR2 is not configured or the Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC entity shall set the Pk field to 1 if the corresponding PCMAX,f,c,k field would have had a different value if no power backoff due to power management had been applied;
-	PCMAX,f,c,k: If present, this field indicates the configured transmitted power PCMAX,f,c,k (as specified in TS 38.213 [6]) for the NR Serving Cell and the PCMAX,c or P̃CMAX,c (as specified in TS 36.213 [17]) for the E-UTRA Serving Cell used for calculation of the preceding PH k field. The reported PCMAX,f,c,k and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm for the NR Serving Cell are specified in TS 38.133 [11] while the corresponding measured values in dBm for the E-UTRA Serving Cell are specified in TS 36.133 [12]);
-	MPEk: If mpe-Reporting-FR2 is configured, and the Serving Cell operates on FR2, and if the Pk 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 Pk field is set to 0, R bits are present instead.
TP for Proposal 2-1
…
2>	else (i.e. Single Entry PHR format is used):
…
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.
3>	if this MAC entity is configured with mpe-Reporting-FR2-r17:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single entry PHR as defined in clause 6.1.3.48 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with twoPHRMode and this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single Entry PHR for multiple TRP STx2P MAC CE as defined in clause 6.1.3.81 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with twoPHRMode and this Serving Cell is configured with multiple TRP PUSCH repetition:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.50 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.78 based on the values reported by the physical layer.
3>	else:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR MAC CE as defined in clause 6.1.3.8 based on the values reported by the physical layer.

…

TP for Proposal 3-1
…
4>	else (i.e. this MAC entity is not configured with twoPHRMode):
5>	if this Serving Cell is configured with multiple TRP PUSCH repetition or multipanelSchemeSDM or multipanelSchemeSFN and if 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.
…
TP for Proposal 4-1, 4-2
…
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 is configured with twoPHRMode and if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
6>	obtain two values for the corresponding PCMAX,f,c,k fields 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 two values for the corresponding MPEk fields from the physical layer.
5>	else:
64>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
64>	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].
5>	if this MAC entity is configured with twoPHRMode and if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
6>	obtain two values for the corresponding PCMAX,f,c,k fields 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 two values for the corresponding MPEk fields from the physical layer.
5>	else:
76>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
76>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
87>	obtain the value for the corresponding MPE field from the physical layer.
76>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
87>	obtain the value for the corresponding MPEi field from the physical layer;
87>	obtain the value for the corresponding Resourcei field from the physical layer.
76>	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:
87>	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>	if this MAC entity is configured with mpe-Reporting-FR2-r17:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple entry PHR as defined in clause 6.1.3.49 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with twoPHRMode and any associated Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE as defined in clause 6.1.3.YY 82 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with twoPHRMode and any associated Serving Cell is configured with multiple TRP PUSCH repetition:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.51 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.78 based on the values reported by the physical layer.
3>	else:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR MAC CE as defined in clause 6.1.3.9 based on the values reported by the physical layer.

TP for Proposal 5
…
-	Ci: This field indicates the presence of PH field(s) for the Serving Cell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field set to 1 indicates that PH field(s) for the Serving Cell with ServCellIndex i is reported. The Ci field set to 0 indicates that a PH field for the Serving Cell with ServCellIndex i is not reported;
-	Xj: This field indicates whether the octet containing the second PH is present or not for the Serving Cell with Ci field set to 1. The PCell and Serving Cells for which Ci field is set to 1 are indexed sequentially starting with PCell and followed by other Serving Cells in ascending order of with ServCellIndex i for which the PH field(s) is reported if Ci field is set to 1. This field set to 1 indicates the octet containing the second PH is present for the corresponding j-th Serving Cell with Ci field set to 1; this field set to 0 indicates the octet containing the second PH is absent for the corresponding j-th Serving Cell with Ci field set to 1.
-	Yj: This field indicates whether the octet containing the second PCMAX,f,c,k is present or not for the Serving Cell with Ci field set to 1. The PCell and Serving Cells for which Ci field is set to 1 are indexed sequentially starting with PCell and followed by other Serving Cells in ascending order of with ServCellIndex i for which the PH field(s) is reported if Ci field is set to 1. This field set to 1 indicates the octet containing the second PCMAX,f,c,k is present for the corresponding j-th Serving Cell with Ci field set to 1; this field set to 0 indicates the octet containing the second PCMAX,f,c,k is absent for the corresponding j-th Serving Cell with Ci field set to 1. N octets for Xj and Yj are included in this MAC CE if the total number of Serving Cells (i.e. Serving Cells for which Ci bit is set to 1 and PCell) is greater than 4*(N-1) and less than 4*N + 1, where N = 1, 2 for single-octet Ci field, and N = 1, 2, 3…8 for four-octet Ci field. R bits are presents for the remaining bits in the last octet containing Xj and Yj.

…




Figure 6.1.3.82-1: Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is less than 8



Figure 6.1.3.82-2: Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is equal to or higher than 8
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If a UE is provided, for active UL BWP b of carrier f of serving cell c,

twoPHRMode.

two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage
set to 'codebook’ or 'nonCodebook',

dl-QrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-
State or TCI-UL-State, and

multipanelScheme

the UE provides

a Type 1 power headroom report and a configured maximum output power associated with the first 7CI-State or
TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the first
TCI-State or TCI-UL-State,

a Type 1 power headroom report and a configured maximum output power associated with the second TCI-State
or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the
second T'CI-State or TCI-UL-State,

a first Type 1 power headroom report and a first configured maximum output power associated with the first
TCI-State or TCI-UL-State, and a second Type | power headroom report and a second configured maximum
output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a
spatial domain filter corresponding to the first T7CI-State or TCI-UL-State and using a spatial domain filter
corresponding to the second TCI-State or TCI-UL-State.
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1f 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 pihr-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 ifs subheadss, as a result of LCP as defined in clause 5.4.3.1

2> if multiplePHR with value true is configured:

3> for cach activated Serving Cell with configured uplink associated with any MAC entity of which the
active DL BWP is not dormant BWP; and

3> for cach activated Serving Cell with configured uplink associated with E-UTRA MAC entity:
4> if this MAC entity is configured with ovoPHRMade:

5> if this Serving Cell is configured with uatipavelSicheneSDM or multipavelScheneSEN.and the
MAC entity this Serving Cell belongs to is configured with tyoPHRMade:

6> obtain two values of the Type 1 power headroom for the corresponding uplink carrier as
specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.

5> else if this Serving Cell is configured with multiple TRP PUSCH repetition (i.e., not configured
with multipguelSchemeSRM or multipanelSchemeSEN) and the MAC entity this Serving Cell
belongs to is configured with y0PHR Wade:

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.

I

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-BesouxseSes with a lower SRS-tesourceSedD 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
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