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1   Introduction
In NR [1], the Power Headroom reporting procedure is used to provide the serving gNB with PH value per activated Serving Cell. The PH value calculated for an activated Serving Cell is based on real transmission or a reference format. On the other hand, the uplink grant skipping mechanism is also supported in NR, which means a configured/dynamic UL grant will be skipped if no data pending for transmission. 
In this contribution, we will analyse the impact of uplink grant skipping on PHR.

2   Discussion

The PHR procedure is used to provide the PH value of each activated Serving Cell to the serving gNB to assist the gNB’s scheduling. The PH value equals to the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission. If the PH value for an activated Serving Cell is positive, the gNB can schedule more uplink resource for the UE on this Serving Cell. Otherwise, the gNB should schedule less uplink resource on this Serving Cell due to the power constraint of the UE.
In the current NR MAC specification [1], the PH value may be determined based on real transmission or a reference format based on the DCI, which is described as follows:
	UE 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


The calculation of PH value based on real transmission or a reference format can be referred to TS 38.213 [2]:
	If a UE transmits PUSCH in PUSCH transmission period 
[image: image1.wmf]i

 on UL BWP 
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 of carrier 
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 of serving cell 
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, the UE computes a power headroom for a Type 1 report as 
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 are defined in Subclause 7.1.1. 

If the UE does not transmit PUSCH in PUSCH transmission period 
[image: image13.wmf]i

 on UL BWP 
[image: image14.wmf]b

 of carrier 
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 of serving cell 
[image: image16.wmf]c

, the UE computes a power headroom for a Type 1 report as
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 is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB. TC =0dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1] and [8-2, TS38.101-2]. The remaining parameters are defined in Subclause 7.1.1


From the description of TS 38.213, it can be found that the PH value based on real transmission is smaller than the PH value based on a reference format, if the other parameters are the same.

In NR, the uplink grant skipping mechanism is adopted and it may happen under two scenarios. 
· During the LCP procedure, a dynamic uplink grant may be skipped if the MAC entity is configured with skipUplinkTxDynamic and no data available for transmission. 
· Similarly, a configured uplink grant may be skipped if no data available for transmission. 
From the current description in the MAC specification, i.e. “UE determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the downlink control information…”, it seems a PH value based on real transmission will be used if a DCI for an uplink grant is received, and ignores whether this uplink grant will be skipped. If the uplink grant is skipped, the reported PH value calculated based on real transmission is inaccurate. This inaccurate PH value will later be the input of the gNB’s scheduling algorithm, then affects the gNB’s scheduling result and network performance.
Based on the above consideration, we think if a configured/dynamic grant on a Serving Cell is skipping during the LCP procedure, the PH value for this Serving Cell should be based on a reference format.
Proposal 1: If a configured/dynamic grant on a Serving Cell is skipped, the PH value for this Serving Cell should be based on a reference format.
Whether an uplink grant will be skipped will be determined by the LCP procedure, which is specified in the MAC specification. The calculation of PH value is specified in RAN1 specification. Thus whether a PH value should be based on real transmission or a reference format may need to be indicated to PHY by MAC. However, we think this belongs to internal UE interaction, and does not need to introduce a specific indicator. Instead, a note in MAC specification is enough.
Proposal 2: Add a note in MAC specification to clarify that the PH value for a Serving Cell should be based on a reference format if an uplink grant on this Serving Cell is skipped.
3   Conclusion
In this paper, we analysed the impact of uplink grant skipping on PHR, and proposed:
Proposal 1: If a configured/dynamic grant on a Serving Cell is skipped, the PH value for this Serving Cell should be based on a reference format.
Proposal 2: Add a note in MAC specification to clarify that the PH value for a Serving Cell should be based on a reference format if an uplink grant on this Serving Cell is skipped.
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