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Introduction
In RAN1#88bis, the beam-specific power control was agreed as follows,

Agreements:
· For beam specific power control, NR defines beam specific open & closed loop parameters. 
· FFS: details on beam common parameter(s)
· Note: Agreed on RAN1 #88 FFS details on “beam specific”, especially regarding handling layer/layer-group/panel specific/beam group specific/beam pair link specific power control
· gNB is aware of the power headroom differences for different waveforms, if the UE can be configured for both waveforms.
· FFS: offset configured/specified, reported, 
· FFS on the details of power control parameters for example, P_c, Max or other open/closed loop parameter


In this contribution, we discuss the NR power headroom calculation based on power control framework for PUCCH [4] and PUSCH with dynamic beam switching in multi-beam configuration [3].   
Power Headroom Calculation 

The UE power headroom is calculated based on the remaining power after the power used by PUSCH or PUSCH+PUCCH at slot i.   
1) The UE power headroom type 1 is defined as the remaining power after the power set for PUSCH transmission in a given slot as follows,

 [dB]
Based on the proposed PUSCH power control framework in multi-beam configuration [3], the power headroom type 1 


· 

 is the  back off factor of operating waveforms , such as  CP-OFDM and DFT-S-OFDM waveforms, of serving cell c at slot I defined in [3]
· 
is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks valid for slot i.  
· 
 is the numerology adjustment factor defined in [3]when the configured numerology of UL PUSCH transmission in slot i  is different to the default numerology.

· 


The target power consists of a cell specific nominal component and provided from higher layers and a UE specific component  provided by higher layers for j=0 and 1. 
· 
is the scaling factor of fractional power control configured by higher layer
· 
 is the path loss function.  For multiple path loss measurements from multiple detected beams in multi-beam configuration, path loss function is to support dynamic link adaptation or joint reception.  Path loss function of serving cell C could be defined as follows,


· 
  is a UE-specific parameters for different type of traffic, such as UCI on PUSCH,  provided by higher layers
· 




is the power correction by close-loop power control.  if accumulation is enable and if accumulation is not enabled.    is a UE specific correction value through close-loop power control indicated by DCI.    is the offset with respect to the DL slot where the UL grant was received.

2) The UE power headroom type 2 is defined as the remaining power after the power set for PUSCH +PUCCH transmission in a given slot as follows,

 [dB]
Based on the proposed PUSCH power control framework in multi-beam configuration [3] and PUCCH power control, the power headroom type 2


· 
  is a PUCCH format dependent value.  
· 

 where  is the current PUCCH power control adjustment 

Conclusion
In this contribution, we discuss NR power headroom calculation based on the proposed PUSCH power control framework [3] and PUCCH power control [4].  We proposed type 1 and type 2 power headroom calculation in the following,
· Type 1 power headroom 




· Type 2 power headroom
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