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According to the current specification of 38.321 [1], it is not clear how the UE determines the PH type and the path-loss reference while reporting PHR. In this contribution, we clarifies the PH type and the path-loss reference used for the PHR reporting.
Discussion 
Type 1 or Type 3 PH for SUL and NUL

For the SUL and non-SUL simultaneous transmission case, when one carrier with PUSCH transmission and the other with SRS transmission, if PHR is triggered by the UE, which type (e.g. Type 1 or Type 3) of PH should be reported is not clear. If both SUL and non-SUL are reported, a carrier indicator should be additionally introduced in the PHR MAC CE. To avoid the specification impacts in the MAC specification, we consider that only one type of PH is reported for the SUL and non-SUL simultaneous transmission case. This means that the specification needs to define which PH value is prioritized for the PHR reporting. According to the 38.213 [2], the UE prioritizes the PUSCH over the SRS when the total transmission power of the simultaneous transmission of PUSCH and SRS exceeds the maximum transmission power (i.e. ). This means that the PUSCH transmission is more important than the SRS. Thus to allow more accurate power control for the PUSCH, we consider that the Type 1 PH is reported for the SUL and non-SUL simultaneous transmission case.
Proposal 1: Type 1 PH is reported when PUSCH and SRS are simultaneously transmitted in both SUL and NUL.
Determination of Type 1/2/3 PH or Virtual/Real PH
In LTE, when a power headroom report was triggered, power headroom type 1/2/3 and actual/virtual PHR are determined by UE implementation. In NR, it was agreed the UE determines actual or virtual PHR based on PHR triggered occasion (T0) and the first new transmission DCI received occasion (T1) since T0 in the 3GPP TS 38.213 [2], as quoted below:
	38.213:
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The types of UE power headroom reports are the following. A Type 1 UE power headroom  that is valid for PUSCH transmission occasion  on UL BWP  of carrier  of serving cell . A Type 3 UE power headroom that is valid for SRS transmission occasion  on UL BWP  of carrier  of serving cell . 
A UE determines whether a power headroom report for an activated serving cell [11, TS38.321] is based on an actual transmission or a reference format by considering the downlink control information the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block, as determined by the new data indicator field in DCI format 0_0 or DCI format 0_1, since a power headroom report was triggered.


 
However, it is still unclear which type of power headroom should be reported, and actual or virtual PHR was based on all uplink transmission or a single uplink between T0 and T1 also has not mentioned yet. Here we list two potential solutions:
· Solution 1: The reported power headroom is based on the latest uplink transmission to T1 after T0. For example, if the latest uplink transmission was a SRS transmission, type 3 PHR will be reported, otherwise, type 1 PHR will be reported. If the latest uplink transmission was an actual SRS or PUSCH transmission, actual PHR will be reported, otherwise, virtual PHR will be reported.
· Solution 2: The reported power headroom is based on MAC PDU assembly occasion (T3). If there was a SRS transmission at T3, type 3 PHR will be reported, otherwise, type 1 PHR will be reported. If there was an actual SRS or PUSCH transmission at T3, actual PHR will be reported, otherwise, virtual PHR will be reported.
As T3 is determined by UE implementation, the PH type 1/2/3 and the actual or virtual PHR are unpredicted. Thus we consider that Solution 1 is more aligned with the 38.213 specification.
Proposal 2: For the dynamic uplink grant, the Type 1/3 PH and Virtual/Real PH are determined by the latest uplink transmission to the first new transmission DCI receiving occasion after the PHR triggering occasion.
Regarding the configured grant transmission of PHR, as there is no DCI needed for the new transmission, then we consider that the Solution 2 is probably the only way to determine the PH type.
Proposal 3: For the configured uplink grant, the Type 1/3 PH and Virtual/Real PH are determined by the latest uplink transmission to the MAC PDU assembly including the PHR MAC CE.

Determination of path loss reference
According to the TS 38.331 [3] and the TS 38.213 [2], the UE can be configured with up to 4 path loss reference According the 38.213 [2], the path loss reference used by the UE could be changed at any point of time, and the path loss measured by the UE is used for the PH calculation, including type 1/2/3 PH. Here we consider that the principle as given in Proposal 2 and 3 can be adopted also for the path loss reference.
Proposal 4: For the dynamic uplink grant, the path loss reference used for the PH calculation is determined by the latest uplink transmission to the first new transmission DCI receiving occasion after the PHR triggering occasion.
Proposal 5: For the configured uplink grant, the path loss reference used for the PH calculation is determined by the latest uplink transmission to the MAC PDU assembly including the PHR MAC CE.

Conclusions
Based on the analysis given above, we have the following Proposals：
Proposal 1: Type 1 PH is reported when PUSCH and SRS are simultaneously transmitted in both SUL and NUL.
Proposal 2: For the dynamic uplink grant, the Type 1/3 PH and Virtual/Real PH are determined by the latest uplink transmission to the first new transmission DCI receiving occasion after the PHR triggering occasion.
Proposal 3: For the configured uplink grant, the Type 1/3 PH and Virtual/Real PH are determined by the latest uplink transmission to the MAC PDU assembly including the PHR MAC CE.
Proposal 4: For the dynamic uplink grant, the path loss reference used for the PH calculation is determined by the latest uplink transmission to the first new transmission DCI receiving occasion after the PHR triggering occasion.
Proposal 5: For the configured uplink grant, the path loss reference used for the PH calculation is determined by the latest uplink transmission to the MAC PDU assembly including the PHR MAC CE.
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