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Introduction
In this contribution, we summarize our view on the Power Control (PC) framework in NR. 
Discussion
In, for instance LTE release 10, the UE is initially performing PC for PRACH using 


PPRACH = min{,  PREAMBLE_RECEIVED_TARGET_POWER +  }. 
After a connection is established between the UE and the eNodeB the UE can be configured for performing UL PC also on PUCCH, PUSCH and SRS. Setting the UE Transmit power for a physical uplink control channel (PUCCH) transmission is done from

Here  is the transmit power to use in a given subframe and  is the pathloss estimated by the UE. For PUSCH one instead use the equation 

where c denotes the serving cell and  is the transmit power to use in a given subframe. For SRS one defines 

. 
For NR these designs need to be revisited and we will provide a summary on our standpoint in this contribution. 
Beam specific PC in NR
In our companion contribution [1] we discuss that from a PC perspective, there will exist a framework in beam management for connecting a UE TX and gNB RX beam pair to a RS and an indicator state. There will also exist a way to communicate this indicator state to the UE from the gNB. Hence, these two abilities, introduced in beam management, does indeed relate to questions discussed in the area of PC and beam specific PC. Reusing this framework for PC would therefore avoid redundant signalling and based on this we propose
[bookmark: _Hlk492901698][bookmark: _Toc492915004][bookmark: _Toc492919824][bookmark: _Toc492919912][bookmark: _Toc492921280]For PUCCH PC, utilize the N-bit indicator field which provides a reference to a DL RS which is spatially QCL’d with at least one PDSCH DMRS port group in order to define a corresponding beam specific PC-parameter-set 
For a PUSCH transmission, the beam specific PC-parameter-set that the UE uses to set its transmit power is determined from the implicit/explicit beam indication provided to the UE for that transmission.
Reuse the implicit/explicit beam indication mechanisms defined for beam management purposes for PC purposes as much as possible to avoid specifying redundant signalling. 
Closed loop PC in NR
[bookmark: _Toc492484452][bookmark: _Toc492494497][bookmark: _Toc492586725]The support of beam specific PC in NR raises the question whether also multiple closed loop processes should be active at the same time. We discuss this in our companion contribution [2] and conclude in the following proposal

[bookmark: _Toc492921284]Make a single closed loop process default and support multiple closed loop processes by configuration in case of beam specific PC. 
Another important question for closed loop PC in NR is that new features introduced will imply that situations may occur when a TPC command has not been given in a long while. This may then lead to an outdated open loop if running in aggregated mode. We analyse this in [2] and conclude in the following proposal

[bookmark: _Toc492484453][bookmark: _Toc492494498][bookmark: _Toc492586726][bookmark: _Toc492921285]Support explicit reset of the closed loop PC part in case of aggregated mode.  
Power headroom reporting in NR
The introduction of beam specific power control will result in that the PHR framework needs to be adapted accordingly. Two solutions have been discussed: 
a) one PHR per beam, or 
b) [bookmark: _Hlk490041134]PHR corresponds to the beam currently/last used for PUSCH 
We discuss the pros and cons of these two alternatives mote in [3] and propose the following
[bookmark: _Toc490054464][bookmark: _Toc490057502][bookmark: _Toc490114437][bookmark: _Toc490214347][bookmark: _Toc492459405][bookmark: _Toc492921286]In NR for beam specific power control PHR corresponds to the beam currently/last used for PUSCH 
[bookmark: _Toc490054465][bookmark: _Toc490057503][bookmark: _Toc490114438][bookmark: _Toc490214348][bookmark: _Toc492459406][bookmark: _Toc492921287]Given that the PHR corresponds to the beam currently/last used for PUSCH the PHR triggering conditions from LTE are reused in NR
Service type specific UL PC
There have been discussions on supporting service type specific PC by enabling for instance an extra power boost for a certain service type, for instance by setting a larger P0 for the PC-parameter-set used by this service type. This appears beneficial for in particular URLLC type of use cases and since this is an important use case for NR we find this motivated. However, since RAN1 will not make a distinction on different service types this would in our view rather be a RAN2 matter since it relates to how to muxing different logical channels. Based on this we propose
[bookmark: _Toc492921288]Support service type specific UL power control. 
[bookmark: _Toc492921289]If service type specific UL power control is supported send an LS to RAN2. 
Conclusions
Based on the discussion in this contribution we propose the following:
1. For PUCCH PC, utilize the N-bit indicator field which provides a reference to a DL RS which is spatially QCL’d with at least one PDSCH DMRS port group in order to define a corresponding beam specific PC-parameter-set 
For a PUSCH transmission, the beam specific PC-parameter-set that the UE uses to set its transmit power is determined from the implicit/explicit beam indication provided to the UE for that transmission.
Reuse the implicit/explicit beam indication mechanisms defined for beam management purposes for PC purposes as much as possible to avoid specifying redundant signalling. 
Proposal 5	Make a single closed loop process default and support multiple closed loop processes by configuration in case of beam specific PC.
Proposal 6	Support explicit reset of the closed loop PC part in case of aggregated mode.
Proposal 7	In NR for beam specific power control PHR corresponds to the beam currently/last used for PUSCH
Proposal 8	Given that the PHR corresponds to the beam currently/last used for PUSCH the PHR triggering conditions from LTE are reused in NR
Proposal 9	Support service type specific UL power control.
Proposal 10	If service type specific UL power control is supported send an LS to RAN2.
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