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1. Introduction
In RAN2#101bis meeting, one of the conditions for PHR trigger was discussed ([1], [2]) in the context of beam change:
-	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;
In this document, this issue is analyzed and a proposal is presented.
2	Discussion
PHR is used to provide the information about the difference between the nominal maximum transmit power and the estimated power for PUSCH or PUSCH and PUCCH to the network. The network controls the UE transmission power and performs link adaptation according to the PHR to allocate PRBs to the UE. According to the current MAC specification (see below extract from latest rapporteur’s CR [4]), one of the PHR triggering conditions is when path loss has changed to an extend exceeding the threshold phr-Tx-PowerFactorChange dB for one activated serving cell of any MAC entity. The PHR will be triggered per serving cell. 
	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;



Observation 1: The PHR is triggered per activated serving cell according to the current specification.
In NR, reference signals, i.e. CSI-RS and SSB, can be used as path loss reference to derive the path loss value. When beams are configured, there are two cases related to PHR trigger for one activated cell.
· Case 1: The path loss has changed more than phr-Tx-PowerFactorChange dB when the channel condition changes on the same reference signal.
· Case 2: The path loss of has changed more than phr-Tx-PowerFactorChange dB when the channel condition changes across different reference signals.
Case 1 is the legacy behavior and it is expected that it triggers PHR. But the question is whether the legacy behavior should be extended to the case where multiple path loss references (for multiple beams) are configured for the same cell and a path loss change by more than phr-Tx-PowerFactorChange is triggered due to a change of path loss reference (i.e. of beam), which is Case 2. If PHR is not triggered in case 2, similar to case 1, the network will be not aware that the path loss has changed dynamically which may penalize the link adaptation in gNB’s scheduler which remains based on the old PHR. For example, the same PRB number may be allocated when the path loss has become better, which will limit the UE uplink maximum throughput. Or more PRBs are assigned, even thouth the transmission power of the UE has reached Pcmax,.
Observation 2: If PHR is not triggered either in case 1 or case 2, misalignment on PHR value may happen and improper number of PRBs may be allocated for the UE uplink.
It has been agreed in RAN2#100 meeting that no new PHR format for beam are defined. The PHR does not contain the beam information. However, since the network knows the serving beam for the UE, it can figure out the PHR information accordingly. 
Observation 3: The network can figure out the beam information of the PHR even though there is no new PHR format for beam.
Hence, it is proposed that:
Proposal: The legacy behavior that a pathloss (PL) change by more than phr-Tx-PowerFactorChange dB on the same reference signal triggers PHR is extended to also include the case where multiple RS references are configured for measuring the PL in a same cell and the above variation results from a PL reference change.
One could argue that the above MAC text is generic enough to also include proposal 1, however we think it is better to clarify this behavior explicitly and suggest updating the text as follows:
	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 one or across multiple path loss references of 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;


   
3	Conclusion
In this document, the PHR triggering issue is analyzed in the context of a multi-beam configuration in a cell. The following observations and proposal are presented. An associated  CR can be found in R2-1807018[3].
Observation 1: The PHR is triggered per activated serving cell according to the current specification.
Observation 2: If PHR is not triggered either in case 1 or case 2, misalignment on PHR value may happen and improper number of PRBs may be allocated for the UE uplink.
Observation 3: The network can figure out the beam information of the PHR even though there is no new PHR format for beam.
Proposal: The legacy behavior that a pathloss (PL) change by more than phr-Tx-PowerFactorChange dB on the same reference signal triggers PHR is extended to also include the case where multiple RS references are configured for measuring the PL in a same cell and the above variation results from a PL reference change.
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