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1. Introduction

  For 5G new radio design, there are some agreements on beam specific power control [1][2][3]:

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

Agreements:

· Support beam specific pathloss for ULPC
Agreements:
· In NR, PUSCH and at least some type(s) of SRS can share same closed loop power control command from gNB

· FFS details, e.g., the type(s) of SRS, beam related aspects, etc.

· In NR, PUSCH and PUCCH rely on independent closed loop power control commands from gNB

· Study aspects related SRS carrier switching

Agreements:

Also, it is agreed to support multiple SRS groups for different purposes. [3]
Agreements:

· Support gNB to configure one or more groups where each group contains one or more SRS resource(s) to UE

· Note: different groups may be for different purposes, e.g., one or more groups for beam management, one for DL CSI acquisition, one for UL CSI acquisition, etc.

In this contribution, we discuss SRS power control of different SRS groups. 
2. SRS transmit power control considerations 

For utilizing high frequency bands, e.g., above 6GHz, beamforming utilizing large number of antennas is a means to compensate the large path loss which induces limited cell coverage. Multiple beams are used for covering DL coverage area and/or UL coverage distance of a TRP/a UE. In addition, channels/signals/ measurement/feedback may be transmitted/ received on multiple beam pair links, in order to improve data reliability and/or data rate. Moreover, it is agreed to support beam specific pathloss for UL power control.  Thus,
beam specific power control can be achieved to derive proper UE transmit power on a beam pair link. 
Regarding SRS power control, it is supported for gNB to configure different SRS groups for different purposes. For instance, one group for beam management and one group for channel quality acquisition. 

In LTE/LTE-A, SRS is utilized for UL channel measurement and SRS power is associated with PUSCH, e.g. sharing some configured power parameters and sharing close-loop power control adjustment state. With this power association between SRS and PUSCH, network can obtain UL channel quality from measuring SRS in order to determine how to schedule PUSCH. In NR, the principle can be kept even in beam-based transmission. NR-PUSCH and SRS group for channel quality acquisition can share same closed loop power control command. For beam specific power control, SRS group for channel quality acquisition can also utilize beam specific pathloss for deriving SRS transmit power. Accordingly, transmit power of SRS group for channel quality acquisition on separate UE beams may be different. 
As for SRS group for beam management, the motivation is to assist gNB in detecting and tracking qualified beams. To perform fairly beam detection and tracking, it is reasonable to set the same SRS transmit power on separate beams for a UE [4]. Otherwise, the gNB requires to know the transmit power difference between separate UE beams to compensate the inequality. Since gNB may not exactly know the pathloss and power control adjustment state on each beam for a UE, compensation in gNB side may not be a good way. Moreover, the SRS group for beam management is not mainly for channel quality acquisition, so power association between this SRS group and NR-PUSCH may not be required.  
Considering different functional characteristic and motivation discussed above, separate power control mechanism may be considered to support for SRS group for beam management and SRS group for channel quality acquisition.
Proposal 1:  Separate power control mechanisms can be supported for SRS group for beam management and SRS group for channel quality acquisition.

About the SRS transmit power determination for beam management, in case that all beam shares the same transmit power, there are some alternatives to derive the transmit power. For instance, gNB sets a configured power value. Another way is to choose one pathloss value from multiple beam specific pathloss, since the transmit power inequality on different beams is mainly due to different pathloss through different beam paths. The SRS transmit power with pathloss involved can be derived with better power efficiency. Then, it requires further consideration on how to choose the proper pathloss value for deriving SRS transmit power for beam management. 

Proposal 2:  For SRS group for beam management, one pathloss value derived from multiple beam specific pathloss can be considered for setting the SRS transmit power.
3. Conclusion

In this contribution, we discuss UL power control for different kinds of SRS groups and have the following proposals:

Proposal 1:  Separate power control mechanism can be supported for SRS group for beam management and SRS group for channel quality acquisition.

Proposal 2:  For SRS group for beam management, one pathloss value derived from multiple beam specific pathloss can be considered for setting the SRS transmit power.
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