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According to the TS 38.331 and the agreements from RAN1, the configuration(s) of path loss reference for PUCCH/PUSCH/SRS for a cell can be more than one and can be different for each beam (i.e. CSI-RS or SSB), and the UE can simultaneously measure multiple path loss reference(s) (e.g. up to 4 references for PUSCH as indicated by RRC signaling maxNrofPUSCH-PathlossReferenceRSs). In this contribution, we discuss whether the MAC specification needs any change to reflect the multiple path loss references (e.g. path loss reference per beam).
Discussion
1.1. Path loss reference
	38.321:
[bookmark: _Toc510431885]5.4.6	Power Headroom Reporting
Omit…..
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 activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
-	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;
-	addition of the PSCell;
-	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 [10]) 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.
NOTE:	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,c/PH when a PHR is triggered by other triggering conditions.



According to the TS 38.321[2] as quoted above, when the change of the path loss for a path loss reference cell exceeds “phr-Tx-PowerFactorChange”, the UE will trigger the PHR report. The current TS 38.321 only reflects the case when there is only one path loss reference for a cell. Then when more than one path loss references are configured, it is not clear whether the change of any path loss reference (i.e. CSI-RS or SSB) can trigger the PHR.
Observation 1: The UE can monitor multiple path loss references per cell.
Observation 2: In the TS 38.321, it is not clear whether the change of any path loss reference of a cell can trigger the PHR reporting.
From our understanding, the PHR should be triggered per path loss reference.
Proposal: PHR is triggered if the path loss of any path loss reference of an activated cell has changed more than phr-Tx-PowerFactorChange.
Conclusion
According to the analysis given above, we have the following observations and proposals. The text proposal capturing the Proposals can be found in the Annex.
Observation 1: The UE can monitor multiple path loss references per cell.
Observation 2: In the TS 38.321, it is not clear whether the change of any path loss reference of a cell can trigger the PHR reporting.
Proposal: PHR is triggered if the path loss of any path loss reference of an activated cell has changed more than phr-Tx-PowerFactorChange.
Reference
[1] 3GPP TS 38.331, “NR; Radio Resource Control (RRC) protocol specification”.
[2] 3GPP TS 38.321, “NR; Medium Access Control (MAC) protocol specification”.
Annex: Text proposal
----------------------------------------Start of change----------------------------------------------------------
5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on SpCell and PUCCH SCell.
RRC controls Power Headroom reporting by configuring the following parameters:
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2PCell;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
-	multiplePHR.
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 of any path loss reference of a cell has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
-	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;
-	addition of the PSCell;
-	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 [10]) 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.
NOTE:	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,c/PH when a PHR is triggered by other triggering conditions.

