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1 Introduction

In RAN1 NR AH1801, the following were agreed [1]:
	Agreement:

Virtual PHR for non-scheduled serving cell for CA/DC case is supported

· For PHR reporting for multiple cells, if the UE does not transmit PUSCH in PUSCH transmission period i for carrier f of serving cell c, the UE computes power headroom for a Type 1 report as 
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· MPR=0dB, A-MPR=0dB, P-MPR=0dB for serving carrier f of cell c
· FFS: how to determine j, qd and l


This contribution discusses the above FFS issue on virtual PHR calculation.
2 Virtual PHR Calculation
In RAN1 NR AH 1801, the following options were proposed for the virtual PHR calculation [2]:

· Alt.1: latest qd and l are used for grant-based transmission. 
· Alt.2: l is configured and qd is the latest pathloss index associated with l. 
· Alt.3: l is fixed in specification and qd is the latest pathloss index associated with l.
In Alt.1, the gNB and the UE may have different understanding for which l should be used for virtual PHR calculation. The following scenario can be considered as shown in Figure 1: i) gNB schedules PUSCH with l = 1 in slot ‘n’ and UE receives the UL grant in the same slot ‘n’, ii) gNB schedules PUSCH with l = 2 in slot ‘n + 1’ but UE doesn’t receive the UL grant in the slot ‘n + 1’, and iii) No PUSCH is scheduled in slot ‘n + 2’ and PHR is reported in this slot (i.e., slot ‘n + 2’).
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Figure 1: An illustration of misunderstanding on virtual PHR calculation between gNB and UE
Alt.2 and Alt.3 don’t cause a misunderstanding between the gNB and the UE about the parameters used for the virtual PHR calculation. Considering beam-specific power control, multiple j values can be associated with a single l value, e.g., {P0(2), α(2)}, {P0(4), α(4)}, …, {P0(J – 1), α(J – 1)} can be linked to l = 1. In this case, regardless of whether l is configured (Alt.2) or l is fixed in the specification (Alt.3), which j value should be used needs to be determined. Also, using a predetermined value (i.e., Alt.3) is not desirable especially for beam-specific power control because it enforces that the UE has to estimate DL pathloss by using a specific beam associated with l and j, which may not be available when the UE calculates the virtual PHR. So, it is preferable for the gNB to configure the ‘j’ value and for the UE to calculate the virtual PHR corresponding to the configured ‘j’ value and the associated qd and l values. However, this configuration will require for adding a new RRC parameter and it should be avoided at this stage unless it is essential for the NR deployment.
On the other hand, for a system with qd = 1, l = 1 and multiple j values, how to set j for virtual PHR calculation also needs to be decided. In LTE, j is predefined in the specification for virtual PHR calculation (i.e., j = 1). Likewise, a predefined j value can be set for virtual PHR calculation in NR, e.g., j = 2 because j = 1 already specified for grant-free PUSCH transmission. 
Proposal: For virtual PHR calculation, j and l are predefined and qd is the latest pathloss index associated with j and l.

3 Conclusion
In this contribution, we have discussed how to determine the parameters for virtual PHR calculation and the following was proposed:
Proposal: For virtual PHR calculation, j and l are predefined and qd is the latest pathloss index associated with j and l.
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