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1. Introduction
In RAN1 #89, the following were agreed with respect to uplink power control [1]:
Agreements:

· Support beam specific pathloss for UL PC
Agreements:

· The following DL RS can be used for PL calculation for UL PC 

· If the power offset between SSS and DM-RS for PBCH is known by the UE, both SSS and DM-RS for PBCH of SS block

· If the power offset between SSS and DM-RS for PBCH is not known by the UE, SSS only of SS block

· CSI-RS;
· FFS: the applicable case for above DL RSs; if both are used, whether/how to combine/handle the measurement
In this contribution, we provide our views on beam specific power headroom reporting and power ramping suspension reporting for uplink power control.
2. Discussion
2.1. Uplink multi-beam transmission
In NR high frequency communication system, multi-beam transmission and reception will be feasible for the UE which has deployed multi-antenna. To resist uplink link vulnerability in high frequency communication, uplink multi-beam NR-PUCCH/NR-PUSCH/NR-SRS/NR-PRACH transmission should be supported. Not only uplink multi-beam can support robust transmission, but it can improve uplink transmission efficiency. Examples of uplink multi-beam PUSCH transmission in a single TRP and multi-TRP scenario are depicted in Figure1. 
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Figure 1: Multi-beam PUSCH transmission in a single TRP scenario and multi-TRP scenario
Proposal 1:
· Multi-beam NR-PUCCH/NR-PUSCH/NR-SRS/NR-PRACH transmission should be supported.
2.2. Uplink multi-beam power control
For uplink power control in LTE system, the UE shall compute power headroom based on PUCCH/PUSCH, and report power headroom with different triggering conditions. Specially, in LTE dual connectivity scenario, the UE may transmit PRACH in primary and secondary cell at the same instance. If the total power of the PRACH transmissions would exceed maximum UE transmission power, the UE shall drop or adjust the power of PRACH transmission in secondary cell such that the total transmission power does not exceed maximum UE transmission power. If the UE drops or adjusts the power of PRACH transmission, it may send power ramping suspension indicator to the higher layers.
For uplink power control in NR system, uplink multi-beam power control has been agreed in previous RAN1 meeting. If the UE is configured multi-beam NR-PUCCH/NR-PUSCH/NR-SRS/NR-PRACH transmission, and the total transmission power of the UE would exceed the UE maximum transmission power, the following approaches can be considered for uplink multi-beam transmission:
· Drops or adjusts partial beam(s) and/or channel(s) which have higher beam PL(s) or lower beam RSRP(s).
· Drops or adjusts partial beam(s) and/or channel(s) which have higher predefined priority. 
· Drops or adjusts partial beam(s) and/or channel(s) randomly.
· Transmits multi-beam alternatively by the way of TDM.

Proposal 2:
· If the UE is configured multi-beam NR-PUCCH/NR-PUSCH/NR-SRS/NR-PRACH transmission, and the total transmission power of the UE would exceed the UE maximum transmission power, the following approaches can be considered for uplink multi-beam transmission:
· Drops or adjusts partial beam(s) and/or channel(s) which have higher beam PL(s) or lower beam RSRP(s).
· Drops or adjusts partial beam(s) and/or channel(s) which have higher predefined priority. 
· Drops or adjusts partial beam(s) and/or channel(s) randomly.

· Transmits multi-beam alternatively by the way of TDM.
Corresponding to beam specific pathloss calculation, beam specific power headroom reporting should be supported at least for NR-PUSCH/NR-PUCCH. Beam specific power headroom reporting can be considered for NR-SRS. Additionally, beam specific power ramping suspension reporting also should be supported for NR-PRACH.
Proposal 3:
· Beam specific power headroom reporting should be supported at least for NR-PUSCH/NR-PUCCH.
· Beam specific power headroom reporting can be considered for NR-SRS.

· Beam specific power ramping suspension reporting should be supported for NR-PRACH.

3. Conclusion

In this contribution, uplink multi-beam power control is discussed with the following proposals:
Proposal 1:
· Multi-beam NR-PUCCH/NR-PUSCH/NR-SRS/NR-PRACH transmission should be supported.
Proposal 2:
· If the UE is configured multi-beam NR-PUCCH/NR-PUSCH/NR-SRS/NR-PRACH transmission, and the total transmission power of the UE would exceed the UE maximum transmission power, the following approaches can be considered for uplink multi-beam transmission:

· Drops or adjusts partial beam(s) and/or channel(s) which have higher beam PL(s) or lower beam RSRP(s).
· Drops or adjusts partial beam(s) and/or channel(s) which have higher predefined priority. 
· Drops or adjusts partial beam(s) and/or channel(s) randomly.

· Transmits multi-beam alternatively by the way of TDM.
Proposal 3:
· Beam specific power headroom reporting should be supported at least for NR-PUSCH/NR-PUCCH.

· Beam specific power headroom reporting can be considered for NR-SRS.

· Beam specific power ramping suspension reporting should be supported for NR-PRACH.
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