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Introduction
 In RAN1 92bis, we had the following agreement on virtual PHR[1]:
Agreement:
   Default parameter setting for virtual PHR
        How to set {j, qd, l}
· [bookmark: _Hlk525828272]For j, P0alphasetindex = 0 of p0-pusch-alpha-setconfig
· For qd, pusch-pathlossreference-index = 0 of pusch-pathloss-Reference-rs
· For l, l =0
Note: If the UE is configured with multiple UL BWPs, j, qd, l corresponding to lowest BWP ID are used.
In this document, we discuss several issues for UL power control including power headroom report, cross-carrier indication for path loss, and BPRE calculation for PUSCH without UL-SCH data. 

[bookmark: _Ref473802466][bookmark: _Ref462669569]PH Trigger and Report
PHR can be triggered due to the change of a path loss (PL) more than a certain threshold. Once a PHR is triggered, the UE will report PHRs for all active cells. The reference PL-RS of a PHR, i.e., the PL-RS used in PH calculation, can be 

· the PL-RS of the UL transmission if a real PHR is to be reported, or
· the PL-RS with pusch-pathlossreference-index = 0 or the PL of the SRS resource set with SRS-ResourceSetId=0 if a virtual PHR is to be reported.

Observation: Since up to 4 PL-RSs can be configured, for the cell that triggers PHR the reference PL-RS can be different from the PL-RS that triggers the PHR. 

This is a problem as the purpose of the PHR is to inform the network of the large change of a path loss. To solve the problem, a virtual PHR based on the triggering PL-RS together with the cell-ID and pusch-pathlossreference-index of the triggering PL-RS can be included in the MAC-CE that carries the PHR.  

Proposal 1: Support a new PHR format based on a reference UL transmission with the PL-RS that triggers PHR as the reference path loss and the rest parameters being the same as existing virtual PHR.
· The new PHR is included in the MAC-CE together with the cell-ID and the triggering pusch-pathlossreference-index for Type 1 or SRS-ResourceSetID for type 3.

It’s up to RAN2 to decide how to include the cell-ID and the PL-RS ID.


Cross-carrier Indication of PL-RS for PC
In carrier aggregation (CA), not every serving cell needs downlink RS signals. As such, there is a need to indicate the DL RS of one cell for the UL power control of another cell. In the latest TS 38.331, the pathlossReferenceLinking IE is defined that indicates whether the UE shall apply as pathloss reference either the downlink of the PCell or of the SCell itself. 

For FR2 with very large bandwidth, there could be cases that more than one cells have DL RS and it’s often preferable for a cell to use the DL RS of its nearest cell with DL RS. For this reason, we propose to define the pathlossReferenceLinking as

Proposal 2: Support RRC configuration for a serving cell to indicate the cell-ID of the cell whose DL pathloss references to be applied.

BPRE Calculation for PUSCH Without UL-SCH

In sec.7.1.1 of TS 38.213 [2], for the power control of PUSCH without UL-SCH data, BPRE is calculated as the ratio of the number of CSI part 1 bits including CRC bits and the allocated number of resource elements (REs) excluding those for DMRS. Since the PUSCH REs can be shared by HARQ-ACK, CSI part 1, and CSI part 2, the so-obtained BPRE is not accurate and can be substantially underestimated when the resource allocated is large relative to the total UCI bits, thereby leading to insufficient transmit power. 


Proposal 3: For the power control of PUSCH without UL-SCH data, BPRE is calculated as the ratio of the number of CSI part 1 bits including CRC bits, OCSI-1 , and the number of coded modulation symbols per layer for CSI part 1 transmission,  as defined in Sec. 6.3.2.4 of TS 38.212.

Conclusions
We have discussed several power control issues and have the following observation and proposals:
[bookmark: _GoBack]Observation: Since up to 4 PL-RSs can be configured, for the cell that triggers PHR the reference PL-RS can be different from the PL-RS that triggers the PHR. 

Proposal 1: Support a new PHR format based on a reference UL transmission with the PL-RS that triggers PHR as the reference path loss and the rest parameters being the same as existing virtual PHR.
· The new PHR is included in the MAC-CE together with the cell-ID and the triggering pusch-pathlossreference-index for Type 1 or SRS-ResourceSetID for type 3.

Proposal 2: Support RRC configuration for a serving cell to indicate the cell-ID of the cell whose DL pathloss references to be applied.


Proposal 3: For the power control of PUSCH without UL-SCH data, BPRE is calculated as the ratio of the number of CSI part 1 bits including CRC bits, OCSI-1 , and the number of coded modulation symbols per layer for CSI part 1 transmission,  as defined in Sec. 6.3.2.4 of TS 38.212.
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