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1
Introduction
Following agreements on power control/PHR has been made:
· NR supports beam specific power control as baseline.

· 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

2
Discussion
The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission. For NR, power headroom reports are expected to be useful for UL scheduling in the same way as for LTE. In LTE, power headroom is defined for each serving cell for a given subframe, also referred to as power headroom reference period/subframe [36.133]. The reported power headroom shall be estimated over 1 subframe. There are two types of power headroom reports defined: Type 1 PHR, considering only PUSCH transmissions and Type 2 PHR considering transmissions over PUCCH and PUSCH. The power headroom can be interpreted as the difference (in dB) between the configured maximum power PCMAX,c(i) of serving cell c and the transmission power determined for PUCCH and/or PUSCH before capping with the configured maximum power.

In LTE CA, UE reports Power headroom information for all activated serving cells in an extended PHR MAC CE. The PH value is based either on an actual PUSCH/PUCCH transmission (actual PHR) or on a reference format (virtual PHR) when there is no actual PUCCH/PUSCH transmission at the time of reporting PHR. The same principle could be also reused for NR. 

However there are certain differences between LTE CA and NR CA due to the support of different numerologies, which will also impact the power headroom reporting functionality. Since the TTI length is in LTE the same for all carriers/serving cells the PHR reporting subframes, i.e. subframes which the power headroom information refers to, are aligned across the carriers. Furthermore the timing relation between PDCCH (UL grant) and the corresponding PUSCH transmission is the same for all serving cells in LTE, therefore UE knows whether a PUSCH transmission is scheduled on a serving cell for the PHR reporting subframe when the UE calculates PHR for all cells. 
For NR CA due to the support of different numerologies, one slot/TTI of a carrier can overlap with multiple slots/TTIs of another carrier, i.e. eMBB on one carrier and URLLC on another carrier. In this case gNB when receiving an extended PHR would not be aware of which slot/TTI the Power headroom information refers to. For example in a scenario where an extended PHR report is triggered and subsequently transmitted in a slot/TTI, which overlaps with multiple slots/TTIs on a different carrier, gNB would not know which of the overlapped slot/TTI is the reference for the PH calculation.  Therefore it may base its future scheduling decisions on wrong assumptions, i.e. how close the UE is operating on the power limit, which may lead to either power scaling or under-utilization of resources. 
Therefore the reference slot/subframe for PHR reporting for the case NR CA needs to be defined. 

Proposal 1: RAN2 should discuss PHR reference slot/subframe for CA operation among NR cells using different slot durations and different slot structures. 
3
Conclusion
This contribution is discussing power headroom reporting for NR CA. It is proposed to agree on the following:

Proposal 1: RAN2 should discuss PHR reference slot/subframe for CA operation among NR cells using different slot durations and different slot structures.
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