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1. Introduction
In this contribution, we discuss the remaining issues related to UL CG enhancements, mainly including
· PHR handling for multiple CG configurations 
2. Discussion on PHR handling for multiple CG configurations
Type 1 power headroom report (PHR) is used to provide gNB with information of the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated serving cell. There are two modes for reporting, i.e., PHR based on real transmission or a reference format. Based on TS 38.213 and TS 38.321[1][2], the MAC entity determines one of the mode based on the configured grant(s) and downlink control information before a certain timeline. In addition, PHR MAC CEs can indicate the presence of a PH field for given serving cell and whether the PH value is based on real transmission or a reference format. 
If a UE is configured with multiple cells for PUSCH transmissions with a same SCS configuration, and if a UE determines to transmit actual PHR in one PUSCH in a slot on a first serving cell, the UE will report PHR only for the first PUSCH on the slot on a second serving cell that overlaps with the slot.
	Text from section 7.7.1 of TS 38.213

	If a UE is configured with multiple cells for PUSCH transmissions, where a SCS configuration [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] is smaller than a SCS configuration [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP [image: ] that overlaps with multiple slots on active UL BWP [image: ], the UE provides a Type 1 power headroom report for the first PUSCH, if any, on the first slot of the multiple slots on active UL BWP [image: ] that fully overlaps with the slot on active UL BWP [image: ]. If a UE is configured with multiple cells for PUSCH transmissions, where a same SCS configuration on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP [image: ] , the UE provides a Type 1 power headroom report for the first PUSCH, if any, on the slot on active UL BWP [image: ] that overlaps with the slot on active UL BWP [image: ].



However, it needs to clarify that PHR should be based on which CG PUSCH in case of multiple CG PUSCH overlaps with the PUSCH carrying PHR. An example is given in Figure 1, where the PHR is determined by MAC entry to be transmitted on the DG PUSCH#1 in serving cell #1, and the MAC CE in PUSCH#1 indicates actual PH reporting for CG PUSCH in serving cell #2. There could be two cases as follows.
· Case 1: There is no data to be transmitted before t3 for both CGs in serving cell #2. If the UE indicates actual PH is reported (this is not precluded by the spec), the UE should determine the PHR based on the first CG PUSCH#1 according to RAN1 spec. There seems no issue here.
· Case 2: A low priority data is assigned by MAC to PHR at t1, while a high priority data arrives later and is assigned to PHY at t2. That is, there is collision between two CG PUSCHs in PHY. If the UE indicates actual PHR is reported, the PHR will be calculated based on the first CG PUSCH#1 based on current spec. However, the first CG PUSCH#1 would be canceled at PHY layer. In such case, it is more reasonable to report PHR based on the high priority CG PUSCH#2. 
[image: ]
Figure 1 PHR calculation in case of multiple CGs with different priorities. 
Proposal 1: In case of multiple overlapping CGs with different priorities, actual PHR calculation is based on the one with higher priority. 
3. Conclusion
According to the analysis given above, we have the following proposal:
Proposal 1: In case of multiple overlapping CGs with different priorities, actual PHR calculation is based on the one with higher priority. 
4. Reference
[1] 3GPP TS38.213-g10, Physical layer procedures for control.
[2] 3GPP TS38.321-g00, Medium Access Control (MAC) protocol specification.
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