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1.
Introduction

In RAN2 AH#1807 meeting, RAN2 discussed an issue on the impact by uplink grant skipping on PHR, but there was no conclusion for this issue.
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· Lenovo think that the UE could in any case report a real PHR as the grant info is available. LG think that if there is a resource a real PHR can be triggered. 

· Nokia think the current specification specified exactly what is the current specification. Interdigital also think this may be specified in R1 specification.

· Lenovo think that at the point of determining the PH value the UE might not know if the transmission will take place. 

· LG think that the format determination should be specified in R1 specification. 

· Chair: Can think about whether anything is needed

· Noted

In this contribution, we present our view for the impact of uplink grant skipping on PHR.
2.
Discussion 
In current MAC specification, PH value is determined based on the real transmission or the reference format which is described as follows,

The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission is received since a PHR has been triggered.

If multiplePHR is configured and multiple serving cell is activated, the UE determines PH type, e.g. real or virtual, for each activated serving cells considering the received UL grants on each serving cells. 

However, given that it is UE implementation when the MAC entity actually performs the LCP procedure in between the UL grant reception and the corresponding UL transmission, there may be an issue that the MAC entity needs to determine the PH type for a serving cell before UL grant skipping on the serving cell is determined. 
For example, as in Figure 1, PDCCH for UL grant is received on CC1 then PHR is triggered, and PDCCH for UL grant is received on CC2 and CC2 is selected to transmit PHR. If the UE knows whether the UL grant on CC1 is skipped or not when the UE generates a MAC PDU to be transmitted on CC2, there is no problem, i.e., the UE determines the PH type for CC1 based on its determination. However, when the UE generates a MAC PDU to be transmitted on CC2, the UE may not know whether the UL grant for CC1 is skipped or not because the UE may not perform the LCP procedure yet for the UL grant on CC1. Then, it is questionable which type of PH should be reported for CC1, real or virtual? 
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Figure 1. Example of PHR and UL grant skipping
In this case, it would not be proper/possible to mandate that the UE waits until the completion of LCP procedure for other CCs since it is up to UE implementation when to perform the LCP procedure. Therefore, we need to decide which type of PH is to be reported for an activated serving cell for which UL grant skipping is not yet determined, i.e. PH type needs to be fixed to either virtual (option 1) or real (option 2) regardless of UL grant skipping. 

Option 1) Report virtual PH for an activated serving cell if PDCCH for UL grant is received on the serving cell and UL grant skipping is not yet determined.

Option 2) Report real PH value for an activated serving cell if PDCCH for UL grant is received on the serving cell and UL grant skipping is not yet determined. 
In Option 1, the UE may report the virtual PH even though UL grant is not skipped in the end whereas in Option 2, the UE may report real PH even though UL grant skipping finally. In our view, option 2 seems safer than option 1 from power control perspective.
According to 7.7.1 in [1], if all of parameters are the same for calculation of the real PH and the virtual PH, the virtual PH would be larger than the real PH, i.e. the UE reports that more spare power is remained to reach the maximum power for virtual PH. Therefore, if PH value is calculated based on virtual even though there is the real transmission, the network may allocate more power to the UE which exceeds the maximum power. However, if PH value is calculated based on real even though UL grant is skipped, there seems to be no big problem. 

Therefore, it is reasonable to report the PH value by assuming the real transmission when the UE determines PH value for a serving cell with UL grant if UL grant skipping has not yet been decided for that serving cell. 
Proposal 1. UE reports real PH value by assuming the real transmission for an activated serving cells with UL grant if UL grant skipping has not yet been decided when the UE determines PH value for that serving cell.
As mentioned earlier, it should be noted that if UL grant skipping has already been decided for an activated serving cell, it is straightforward that the PH type is determined based on the UL grant skipping decision.
3.
Conclusion
In this contribution, we discussed whether the PH value is calculated based on real or virtual considering UL grant skipping and make proposal as follows,
Proposal 1. UE reports real PH value by assuming the real transmission for an activated serving cells with UL grant if UL grant skipping has not yet been decided when the UE determines PH value for that serving cell.
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