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1. Introduction

In the last RAN1 meeting, following agreements are made on UL power control:

	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:

· Codebook based transmission for UL is supported at least by following signaling in UL grant:

· SRI+TPMI+TRI, where 

· The TPMI is used to indicate preferred precoder over the SRS ports in the selected SRS resource by the SRI.

· No SRI when a single SRS resource is configured

· The TPMI is used to indicate preferred precoder over the SRS ports in the configured single SRS resource.

· Support indication on selection of multiple SRS resources 

· FFS details


In this contribution, we further discuss beam-specific UL power control, based on the above agreements.  
2. Discussion
It has been agreed in NR to support differentiation of beam-specific open and closed loop parameters between different beams for a UE since the required power for UL performance would be different per beam for a UE. 
Especially for accumulative TPC procedures, however, it needs to be further investigated whether PC parameter separation per beam would be superior compared with a common TPC accumulation process regardless of beam changes or switching. The latter means that the TPC accumulation process will not be reset even though a serving beam is changed by a beam management procedure, considering that the already stabilized transmit power level would be desired to remain as much as possible unless such beam changes occur to a different TRP. Per targeted service requiring higher reliability, e.g., URLLC and eV2X, there can be a configurable additional power offset to be applied on the TPC accumulation process whenever beam change or switching occurs within the same TRP so as to alleviate potential power control mismatch due to the beam change/switching.
Proposal 1: For accumulative TPC procedures, a configurable additional power offset to be applied on a common TPC accumulation process needs to be supported, whenever beam change or switching occurs within the same TRP, depending on a targeted service requiring higher reliability, e.g., URLLC and eV2X.

Regarding OLPC, proper DL RS such as an SS block(PBCH DMRS) and CSI-RS for pathloss compensation should be defined at least for UEs supporting beam correspondence. Considering UL-CoMP operations, different DL RS for pathloss compensation can be configured per SRS resource for UL CSI acquisition. For UEs without beam correspondence, the pathloss compensation may be done by pre-defined/configured function or rule based on a default type of DL RSs such as a set of SS blocks(PBCH DMRS) or configured CSI-RSs. For example, max function or some weighted averaging function can be defined to do the pathloss compensation for the cases of without beam correspondence.
Proposal 2: For OLPC, proper DL RS for pathloss compensation should be defined or configured per SRS resource, and a pre-defined/configured function for the pathloss compensation should be determined for UEs without beam correspondence.

Considering the agreements regarding codebook based transmission for UL, SRI in UL grant can indicate multiple selection of SRS resources, which can support multi-panel joint transmission in UL. Furthermore, each panel transmission associated with each indicated SRS resource may target different UL reception point in the context of UL-CoMP. To properly support this, NR network should be able to at least calculate accurate MCS per different layer group corresponding to different SRS resource, with also separated power control process per SRS resource. Generally, multiple ULPC processes for a UE need to be supported, and each ULPC process can be associated with at least one SRS resource configured to the UE. For example, configured SRS resources ID#1 and #2 may be associated to the same ULPC process A, while another configured SRS resource ID#3 may be associated to other ULPC process B. ULPC processes A and B may target different reception points, and the SRS resources #1 and #2 which follow the same ULPC process A can be dynamically selected by the agreed SRI indication in UL grant. When SRS resource #1 and #3 are jointly indicated by the SRI field in UL grant, for example, it can be interpreted as layer-group-separated UL multi-panel transmission and also UL-CoMP joint reception operations at the gNB side.
Proposal 3: To properly support multi-panel UL transmission and UL-CoMP operations, multiple ULPC processes for a UE should be supported, and each ULPC process can be associated with at least one SRS resource configured to the UE. 

3. Conclusions

In this contribution, we discussed several aspects on UL power control to be considered in NR system. The following proposals were made:  

Proposal 1: For accumulative TPC procedures, a configurable additional power offset to be applied on a common TPC accumulation process needs to be supported, whenever beam change or switching occurs within the same TRP, depending on a targeted service requiring higher reliability, e.g., URLLC and eV2X.
Proposal 2: For OLPC, proper DL RS for pathloss compensation should be defined or configured per SRS resource, and a pre-defined/configured function for the pathloss compensation should be determined for UEs without beam correspondence.

Proposal 3: To properly support multi-panel UL transmission and UL-CoMP operations, multiple ULPC processes for a UE should be supported, and each ULPC process can be associated with at least one SRS resource configured to the UE. 

