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Introduction
In the paper, we discuss the following remaining MAC issues on Rel-18 MIMO.
· Whether/how to specify overlapping UL grants handling for STxMP when lch-basedPrioritization is configured.
· Whether type 3 PH is reported in Rel-18 Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE
· If 2TA is configured for PCell, how to handle to 2PTAG when UE is released to RRC inactive state with CG-SDT configured; if 2TA configuration is stored in UE inactive AS context, how to handle 2PTAG when UE perform RRC resume.
Discussion
[bookmark: _Hlk142252059]Overlapping Grants in STxMP 
RAN1 has introduced STxMP in Rel-18 MIMO. For multi-DCI based multi-TRP STxMP PUSCH+PUSCH, two PUSCHs can be transmitted towards two TRPs simultaneously. 
DG or CG can be used for a PUSCH. When CG is used for a PUSCH, the CG is associated to a coresetPoolIndex (i.e., TRP), the association is indicated by an SRS resource set index corresponding to the coresetPoolIndex in that CG. 
The issue of overlapping grants in multi-DCI based STxMP PUSCH+PUSCH has been discussed and the following agreement has been reached, that is, when multi-DCI STxMP PUSCH+PUSCH is configured, UE applies the existing rules to handle overlapping PUSCH associated with the same coresetPoolIndex. 
RAN1#114 Agreement
When multi-DCI based STxMP PUSCH+PUSCH is configured, 
· the existing rules for resolving overlapping PUSCH for the cases of one PUSCH overlapping with another PUSCH in time in one serving cell specified in legacy specifications at least for CG+DG overlap, CG+CG overlap, CG+PUSCH with SP-CSI overlap, or PUSCH with SP-CSI + PUSCH with SP-CSI overlap are performed separately for each coresetPoolIndex value.   

In the last meeting, RAN2 has made the following agreement to confirm the case of no LCH prioritization. 
RAN2 confirms that the existing rules (when lch-basedPrioritization is not configured) for handling overlapping PUSCH are performed separately for each coresetpoolindex.
The remaining issue is how to handle the case of lch-basedPrioritization. In Rel-16, lch-basedPrioritization is introduced and the prioritization between overlapping grants is determined based on the LCH priority in a MAC entity. 
Some companies think for the case of lch-basedPrioritization, the existing rule can also be applied. However, the concern is that whether all cases for lch-basedPrioritization (i.e., overlapping CG/DG PUSCH, overlapping CG/DG PUSCH and PUCCH for SR) need to be considered. 
For this concern, if following the RAN1 agreement which is only for multi-DCI based STxMP PUSCH+PUSCH (i.e., sTx-2Panel is enabled), we don’t need to consider overlapping CG/DG PUSCH and PUCCH for SR, so we only need to specify for the overlapping PUSCH (between CG and DG, and between DG and DG) the existing rule is applied for each coresetPoolIndex. The TP is provided in the Appendix.
Proposal 1: when lch-basedPrioritization is configured, the existing rule for handling the overlapping PUSCH (i.e., between CG and DG, and between DG and DG) is applied for each coresetPoolIndex. Adopt the TP as baseline.
Corrections for Rel-18 multiple TRP STx2P PHR MAC CE
For the Rel-18 new PHR MAC CE, in the last meeting we have agreed to use the Rel-17 PHR MAC CE as baseline. In Rel-17 Enhanced Multiple Entry PHR for multiple TRP MAC CE, type 1 PH or type 3 PH can be reported for Serving Cell with ServCellIndex i. However, for Rel-18 PH report, RAN1 only agreed to report two sets of {type 1 power headroom, configured max output power}, but not mentioning type 3 PH for SRS, see TS 38.213 clause 7.7. The issue is whether type 3 PH for SRS is reported in Rel-18 Enhanced Multiple Entry PHR for multiple TRP STx2P 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. And it is not specified for which specified feature this is applied.
For the Rel-18 multi-TRP multipanelScheme, if a serving cell is configured with twoPHRmode and a multipanel scheme, UE can report two sets of {type 1 PH, Pcmax} for reference PUSCH transmissions even if UE is not configured for real PUSCH transmission, thus there seems no need to report type 3 PH on such serving cell. And the new multi-entry PHR MAC CE is applied if there is any one serving cell of the MAC entity is configured with twoPHRmode and a multipanel scheme.
While it is possible for other serving cells of the same MAC entity, twoPHRmode and a multipanel scheme are not configured, and the above condition for type 3 PH report is met. To accomondate different type PH for multiple serving cells of a MAC entity, type 3 PH would be needed 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, in multiplePHR case, the Rel-18 multi-entry PHR MAC CE is applied if at least one serving cell of this MAC entity is configured with twoPHRmode and multipanelSchemeSDM or multipanelSchemeSFN, and for each serving cell,
· if the serving cell of this MAC entity is configured with twoPHRmode and multipanelSchemeSDM or multipanelSchemeSFN, two type 1 PH values and the corresponding two Pcmax values are reported for the serving cell; 
· else if the serving cell of this MAC entity is configured with twoPHRmode and multiple TRP PUSCH repetition (i.e., not configured with multipanelSchemeSDM or multipanelSchemeSFN), two type 1 value or one type 3 PH value and the corresponding Pcmax are reported for the serving cell;
· otherwise, one type 1 or type 3 PH value and the corresponding Pcmax value are reported for the serving cell. 

Proposal 2: For Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE, include type 3 PH for serving cells not configured with twoPHRmode and multipanel scheme. For serving cells configured with twoPHRmode and multipanel scheme, only type 1 PH values are reported. Adopt the TP as baseline.
Furthermore, based on the latest TS 38.213 v18.2.0 clause 7.7.1, for multi-panel scheme, the first Type 1 power headroom report and the first configured maximum output power are associated with the first TCI-State or TCI-UL-State for a real or reference PUSCH transmission; the 2nd Type 1 power headroom report and the 2nd configured maximum output power are  associated with the 2nd TCI-State or TCI-UL-State for a real or reference PUSCH transmission. However, the current MAC CE field description of PH k describes the associated with the first/second SRS resource set. Correction is need to align with RAN1 specification. 

Proposal 3: Correct the field description of PH k in Enhanced Single/Multiple Entry PHR for multiple TRP STx2P MAC CE, adopte the TP as baseline.
2TA and CG-SDT
In the last meeting, there was some discussion regarding the issue: if 2TA is configured for PCell, how to handle to 2PTAG when UE is released to RRC inactive state with CG-SDT configured; if 2TA configuration is stored in UE inactive AS context, how to handle 2PTAG when UE perform RRC resume.
In our view, although PCell can be configured with multi-TRP operation with 2TA, it is not applied to RRC inactive state. So UE should follow the legacy behaviour, that only maintain TAT for the PTAG indicated by tag-Id (i.e., TAG ID 0) and apply the corresponding TA for CG-SDT in RRC inactive state. 
Similarly, when UE performs RRC resume procedure by CG-SDT (no RACH is performed), the TA and TAT used for CG-SDT should be applied for the PTAG indicated by tag-Id (i.e., TAG ID 0), no matter how many PTAG is configured. 
Another option is to restrict NW does not configure CG-SDT if 2TA is configured. This implies to configure CG-SDT NW must reconfigures UE with one TA before sending RRC release message. However, if UE behaviour can be clarified, we don’t need to restrict NW configuration. In this sense, we prefer to clarify cg-SDT-TAT is associated to PTAG indicated by tag-Id (i.e., TAG ID 0) if multi-TRP operation with 2TA is configured.
Proposal 4: clarify cg-SDT-TAT is associated to PTAG indicated by tag-Id (i.e., TAG ID 0) if multi-TRP operation with 2TA is configured.
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: when lch-basedPrioritization is configured, the existing rule for handling the overlapping PUSCH (i.e., between CG and DG, and between DG and DG) is applied for each coresetPoolIndex. Adopt the TP as baseline.
Proposal 2: For Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE, include type 3 PH for serving cells not configured with twoPHRmode and multipanel scheme. For serving cells configured with twoPHRmode and multipanel scheme, only type 1 PH values are reported. Adopt the TP as baseline.
Proposal 3: Correct the field description of PH k in Enhanced Single/Multiple Entry PHR for multiple TRP STx2P MAC CE, adopte the TP as baseline.
[bookmark: _GoBack]Proposal 4: clarify cg-SDT-TAT is associated to PTAG indicated by tag-Id (i.e., TAG ID 0) if multi-TRP operation with 2TA is configured.
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[bookmark: _Toc29239834][bookmark: _Toc37296193][bookmark: _Toc46490319][bookmark: _Toc52752014][bookmark: _Toc52796476][bookmark: _Toc155999626]5.4.1	UL Grant reception
Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, configured semi-persistently by RRC or determined to be associated with the PUSCH resource of MSGA as specified in clause 5.1.2a. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers. An uplink grant addressed to CS-RNTI with NDI = 0 is considered as a configured uplink grant. An uplink grant addressed to CS-RNTI with NDI = 1 is considered as a dynamic uplink grant.
If the MAC entity is not configured with lch-basedPrioritization, fFor a BWP configured with sTx-2Panel, the MAC entity considers the PUSCH duration of one uplink grant overlaps with the PUSCH duration of another uplink grant if they are overlapping in time and associated with an srs-ResourceSetId corresponding to the same coresetPoolIndex.
…

TP for Proposal 2 and Proposal 3

[bookmark: _Toc37296205][bookmark: _Toc46490331][bookmark: _Toc52752026][bookmark: _Toc52796488][bookmark: _Toc155999638]5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with the following information:
-	Type 1 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell;
-	Type 2 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH and PUCCH transmission on SpCell of the other MAC entity (i.e. E-UTRA MAC entity in EN-DC, NE-DC, and NGEN-DC cases);
-	Type 3 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for SRS transmission per activated Serving Cell;
-	MPE P-MPR: the power backoff to meet the MPE FR2 requirements for a Serving Cell operating on FR2;
-	DPC: the adjustment to maximum output power for a given power class for a Serving Cell operating on FR1;
-	DPCBC: the adjustment to maximum output power for a given power class for a Band Combination operating on FR1.
RRC controls Power Headroom reporting by configuring the following parameters:
-	dpc-Reporting-FR1;
-	phr-AssumedPUSCH-Reporting;
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
-	multiplePHR;
-	mpe-Reporting-FR2;
-	mpe-ProhibitTimer;
-	mpe-Threshold;
-	numberOfN;
-	mpe-ResourcePoolToAddModList;
-	twoPHRMode.
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one RS used as pathloss reference for one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. The current pathloss reference for this purpose does not include any pathloss reference configured using pathlossReferenceRS-Pos in TS 38.331 [5].
-	phr-PeriodicTimer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink of which firstActiveDownlinkBWP-Id is not set to dormant BWP;
-	activation of an SCG;
-	addition of the PSCell except if the SCG is deactivated (i.e. PSCell is newly added or changed);
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff 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]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
-	Upon switching of activated BWP from dormant BWP to non-dormant DL BWP of an SCell of any MAC entity with configured uplink;
-	if dpc-Reporting-FR1 is configured, ΔPPowerClass /ΔPPowerClass, CA/ΔPPowerClass, EN-DC/ΔPPowerClass, NR-DC reporting is triggered upon uplink duty cycle exceedance or upon return to the power class after the duty cycle exceedance, as specified in TS 38.101-1 [14] and TS 38.101-3 [16]).
-	if mpe-Reporting-FR2 is configured, and mpe-ProhibitTimer is not running:
-	the measured P-MPR applied to meet FR2 MPE requirements as specified in TS 38.101-2 [15] is equal to or larger than mpe-Threshold for at least one activated FR2 Serving Cell since the last transmission of a PHR in this MAC entity; or
-	the measured P-MPR applied to meet FR2 MPE requirements as specified in TS 38.101-2 [15] has changed more than phr-Tx-PowerFactorChange dB for at least one activated FR2 Serving Cell since the last transmission of a PHR due to the measured P-MPR applied to meet MPE requirements being equal to or larger than mpe-Threshold in this MAC entity.
	in which case the PHR is referred below to as 'MPE P-MPR report'.
NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
NOTE 3:	If a HARQ process is configured with cg-RetransmissionTimer and if the PHR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the PHR content.
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 multipanelSchemeSDM or multipanelSchemeSFN and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
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 multipanelSchemeSDM or multipanelSchemeSFN) 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):
[bookmark: _Hlk163135582]5>	if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN and if the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
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>	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.
[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 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.
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 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.
2>	else (i.e. Single Entry PHR format is used):
3>	if this MAC entity is configured with twoPHRMode for multiple TRP PUSCH repetition or multipanelSchemeSDM or multipanelSchemeSFN:
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>	if this MAC entity is configured with twoPHRMode and if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
4>	obtain two values for the corresponding PCMAX,f,c,k fields from the physical layer.
4>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
5>	obtain two values for the corresponding MPEk fields from the physical layer.
3>	else:
43>	obtain the value for the corresponding PCMAX,f,c field from the physical layer;
4>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2:
5>	obtain the value for the corresponding MPE field from the physical layer.
4>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
5>	obtain the value for the corresponding MPEi field from the physical layer;
5>	obtain the value for the corresponding Resourcei field from the physical layer.
4>	if dpc-Reporting-FR1 is configured and this Serving Cell operates on FR1:
5>	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).
All triggered PHRs shall be cancelled when there is an ongoing SDT procedure as in clause 5.27 and the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the PHR MAC CE plus its subheader.

[bookmark: _Toc155996337]6.1.3.81	Enhanced Single Entry PHR for multiple TRP STx2P MAC CE
The Enhanced Single Entry PHR for multiple TRP STx2P MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.
The two PHs together with two PCMAX,f,c,k for the Serving Cell are reported if UE is configured with twoPHRMode and multipanelSchemeSDM or multipanelSchemeSFN, as specified in clause 5.4.6.
It has a fixed size and consists of four octets defined as follows (Figure 6.1.3.81-1):
-	R: Reserved bit, set to 0;
-	Power Headroom k (PH k): This field indicates the power headroom level, where PH 1 is associated with the first TCI-State or TCI-UL-State for a real or reference PUSCH transmissionthe SRS-ResourceSet with a lower srs-ResourceSetId and PH 2 is associated with the second TCI-State or TCI-UL-State for a real or reference PUSCH transmissionthe 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 are specified in TS 38.133 [11]);
-	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;
-	Vk: This field indicates if the PH value for the corresponding TRP is based on a real transmission or a reference format for PH k. 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;
-	PCMAX,f,c,k: This field indicates the configured transmitted power PCMAX,f,c,k (as specified in TS 38.213 [6]) 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 are specified in TS 38.133 [11]);
-	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.


Figure 6.1.3.81-1: Enhanced Single Entry PHR for multiple TRP STx2P MAC CE
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 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; otherwise, 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.



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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