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1. Introduction

For 5G new radio design, there are some agreements on power control and virtual PHR as quoted below [1]:

          
Agreement: 

For UE specific pucch-PowerControl and pusch-PowerControl configuration, at least including UL power control parameter set, DL RS for path loss estimate and closed-loop power control process:

· Individual parameters are configured per BWP

Agreement:
· Regarding this issue on {j, q_d, l} configuration for virtual PHR, determination of the predetermined/default setting is done as follows:

· UE uses a default {j, q_d, l} setting to compute the virtual PH of the serving cell/uplink for which there is no grant.

· FFS: The details on default {j, q_d, l} setting

In this contribution, we discuss virtual PHR derivation in some situations. 
2. PHR Derivation 

In last meeting, PUSCH power control is agreed that the parameters for UL power control parameter set, DL RS for path loss estimate and closed-loop power control process are configured per bandwidth part. The PUSCH transmission power is derived as [2] 
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Moreover, it is also agreed that UE uses a default {j, q_d, l} setting to compute the virtual power headroom of the serving cell for which there is no grant. Though the details on the default {j, q_d, l} setting is FFS, it is possible that the derived virtual PHR for a serving cell may be different for different bandwidth parts. Since the pusch-PowerControl configuration is configured per bandwidth part and/or the default {j, q_d, l} setting may be individual per bandwidth part as well. 
PH derivation during bandwidth Part switch
Considering the case that the UE is changing/switching active bandwidth part on a serving cell, the UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch. If the UE requires to report power headroom of the serving cell during transition time of bandwidth part switch, it is not clear how to derive the power headroom, such as based on new bandwidth part or based on original bandwidth part? Considering that the UE will operate in the new bandwidth part after bandwidth part switch, it seems more useful and proper to report virtual power headroom based on the new bandwidth part, such as power control parameter set and default {j, q_d, l} setting. Then, next question is how to acquire the path-loss estimate and power control adjustment state of the new bandwidth part. Since both the original and new bandwidth part belong to the same serving cell, the path-loss estimate and power control adjustment state of the original bandwidth part may be acceptable for deriving the power headroom during transition time of bandwidth part switch.
Proposal 1: Power headroom during transition time of bandwidth part switch is derived based on power control parameter set and default {j, q_d, l} setting of the new bandwidth part.
Proposal 2: Path-loss estimate and power control adjustment state of the original bandwidth part may be considered for deriving power headroom during transition time of bandwidth part switch.

PH derivation for CA with different numerologies
In NR, the UE is possibly configured with multiple serving cells with different numerologies. Different numerologies induce different symbol lengths. As shown in Figure 1, one slot in cell A may be overlapped with two slots in cell B. There are two issues for consideration.

The first issue is that when the UE reports PHR in slot nA+3, it is unclear which slot in cell B is selected for deriving power headroom of the cell B. Considering that actual power headroom may reflect actual power situation, especially in power exceeding case. Thus, a slot with UL transmission scheduling in cell B may be considered if the power headroom can be prepared in time. If no UL transmission scheduling in the overlapped slots, the UE may be fixed to select the first overlapped slot in cell B. 
The other issue is that if process timing for UL transmission is different for different numerologies, will the UE generate power headroom for cell B in time?  For instance, if the MAC PDU with PHR delivers to PHY in slot nA+1 for UL transmission in nA+3, the PHR may not reflect the scheduling received after slot nB+2 for cell B. Then, there may be some ambiguous situation in spec., since the UE may derive virtual power headroom for a slot of cell B, wherein there is PUSCH transmission in the slot. Thus, the process timing for UL transmission with PHR may be considered for determining actual or virtual power headroom derivation on other serving cells.
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Figure 1

Proposal 3: Process timing for UL transmission with PHR may be considered for determining actual or virtual power headroom derivation on other serving cells.
3. Conclusion

In this contribution, we discuss some situations about virtual PHR derivation and have the following proposals:

Proposal 1: Power headroom during transition time of bandwidth part switch is derived based on power control parameter set and default {j, q_d, l} setting of the new bandwidth part.
Proposal 2: Path-loss estimate and power control adjustment state of the original bandwidth part may be considered for deriving power headroom during transition time of bandwidth part switch.

Proposal 3: Process timing for UL transmission with PHR may be considered for determining actual or virtual power headroom derivation on other serving cells.
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PHR in PUSCH transmission in Cell A








MAC PDU with PHR delivers to physical layer in Cell A








Scheduling for UL transmission in Cell B
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