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Introduction
In RAN1 #90bis, the following agreements were made regarding PUSCH power control:
Agreement
Support the following PUSCH power control in NR:


· For the pathloss measurement RS indication.
· k is indicated by beam indication for PUSCH (if present) 
· A linkage between PUSCH beam indication and k which is index of downlink RS resource for PL measurement is pre-configured via high layer signal
· Only one value k is RRC configured in UE specific way if PUSCH beam indication is not present 
· Value of P_0 is composed by cell specific component and UE specific component
· At least three cell specific component values of P_0 can be configured
· alpha is 1 by default before UE specific configuration
· Candidate values are the same as in LTE
· j can be configured for the following aspects
· grant-based PUSCH, grant-free PUSCH and PUSCH for msg 3
· PUSCH beam indication (if present) for grant-based PUSCH
· FFS: logical channel of PUSCH
· slot sets (if supported)
· Working assumption: for two uplinks of SUL band combination
· If N=2 (number of closed loop process) is configured for UE, l can be configured for the following aspects 
· PUSCH beam indication (if present) for grant-based PUSCH
· slot sets (if supported)
· grant-free PUSCH and grant based PUSCH 
· FFS: logical channel(s) carried by PUSCH
· Working assumption: for two uplinks of SUL band combination
· FFS: whether delta_TF takes into account received SNR target difference between DFT-s-OFDM and CP-OFDM or not.
· Capturing the agreement in the NR specification is up to the editor


In this contribution we present our view on remaining issues for PUSCH power control. 
[bookmark: _Ref178064866]PUSCH power control
Beam specific
It has been agreed that NR supports beam specific power control. The formula for beam specific PC can according to the recent agreement be written as  

where the index i is omitted. Hence, there will exist a number of PC loops defined by the different sets of {j,k,l} and these PC loops will in turn be linked to a set of beams which then enables beam specific PC. An example of this is illustrated in Table 1-Table 3 below for power control loops b=1,2,…, B. 
Tables 1-3. The configuration of three power control loops represented by b=1,2 and 3.
	b
	j
	
	b
	k
	
	b
	l

	1
	P0_2, alpha2
	
	1
	SSB, time index=2
	
	1
	1

	2
	P0_1, alpha1
	
	2
	CSI-RS, CRI=21
	
	2
	1

	…
	…
	
	…
	…
	
	…
	…

	B
	P0_2, alpha2
	
	B
	CSI-RS, CRI=2
	
	B
	2



In our mind, when operating with PUSCH beam indication, the beam indicator will provide b and RRC configuration will connect that to a certain PC loop by configuring a set of tables as above. 
A typical way to operate this framework may be to utilize 1-2 wide beams together with 1-2 narrow beams. Based on this we find that B=4 is a suitable choice for the number of supported power control loops. Furthermore, the relation between b, hence the power control loop index, and the beam indicator, which we will denote it b’, could be 
a) a 1-to-1 mapping which would require that maximal value of B equals the maximal value of supported beam indicators, or 
b) a many-to-one mapping such that b=f(b’) where f is a configurable function (or table) mapping the beam indicator to a closed loop index. 
Based on this we propose
[bookmark: _Toc498610604][bookmark: _Toc498610918][bookmark: _Toc498724201][bookmark: _Toc498727650]PUSCH beam indication can indicate one out of B=4 values of P0 and alpha. 
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Configuring the DL RS
As agreed the index k will be connected to a DL RS. However, it has not yet been agreed how to initialize or update this this configuration. In the beam management agenda item a connection between TCI and DL RS has been agreed which results in a very similar configuration problem. The following agreements have been made on how to initialize or update this configuration: 
Agreement:
The contents of R1-1719059 are approved with the following clarifications and modification
· Slide 2: (Modification) Add N=3
· Slide 3: (Clarification) For uplink BM, multiple SRS resource sets can be configured
· For all slides: (Clarification) RRC parameter list refers to SRS resource set and previous agreements refer to SRS groups. Both are the same thing.

and in R1-1719059 [3] it says 
· FFS from RAN1 NR AH3: 
· Mechanisms to initialize/update the ID of a DL RS(s) in the RS Set used at least for spatial QCL purposes
· At least the following two mechanisms are FFS: (1) explicit signaling to the UE of the DL RS(s) ID and corresponding TCI state (2) implicit association of the DL RS ID(s) to a TCI state based on measurements by the UE.
· The mechanisms used for different RS types are FFS
· Proposal
· Initialization/Update of the ID of a DL RS(s) in the RS Set used at least for spatial QCL purposes is done at least via explicit signalling. Support the following methods for the explicit signalling :
· RRC 
· RRC + MAC-CE 
· Implicit Update via “implicit association of the DL RS ID(s) to a TCI state based on measurements by the UE.” is FFS

We propose to reuse the explicit configuration framework to also configure the connection between k and DL RS in the same manner. Hence, 
[bookmark: _Toc498610608][bookmark: _Toc498610922][bookmark: _Toc498724206][bookmark: _Toc498727653]Initialization/Update of the k of a DL RS(s) used for UL power control is done using explicit RRC signalling.  
Designing 
One remaining issue is the design of . We here propose to simply reuse the design from LTE. 
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Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	PUSCH beam indication can indicate one out of B=4 values of P0 and alpha.
Proposal 2	PUSCH beam indication can indicate one out of B=4 values of DL RS for PL estimation.
Proposal 3	Initialization/Update of the k of a DL RS(s) used for UL power control is done using explicit RRC signalling. 
Proposal 4	Reuse the  design from LTE.
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