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Introduction
Most of NR  power control issues  were closed out in RAN1#94bis.   Some remaining power control issues to be resolved at RAN1#94bis had been discussed with the list in the following,

Agreement 



To determine ΔTF,b,f,c (i) for UCI-only PUSCH, correct BPRE = OCSI/NRE to BPRE = where  is the code rate of the PUSCH, determined according to Subclause 6.1.4.1 of [6, TS38.214], and  is the modulation order of the PUSCH.
· FFS: X=1 or X=beta_CSI

Working Assumption
After successfully receiving BFR gNB response, until the UE receives an activation or reconfiguration of spatial relation of PUCCH resource(s), and when a corresponding PUCCH transmission uses a same spatial filter as a PRACH transmission for BFR, the corresponding PUCCH transmission shall use the following UL power control parameters.
· P0 is given by the values corresponding p0setindex =0 of p0-pucch-set (i.e., q_u=0)
· 
 is calculated according to one DL RS associated with the PRACH transmission. 
· Closed loop index l=0
· FFS: whether to apply this for CBRA 
· Notes: The above applies to PCell or PSCell.
For further discussion in RAN1#95
Whether specification clarification is needed on the number of closed-loop PC processes maintained at the physical layer. 

For RAN1#95
Consider at least the alternatives listed in R1-1812041 for finalization of power scaling issues for UL MIMO operation in RAN1#95
Check if clarification is needed for Rel-15 NR SRS power scaling specifications such that per-PA full power capacity for all PAs in the UE is not required for any MIMO UE capability.

This contribution discusses the identified remaining issues of power control.      

BPRE for UCI on PUSCH only

The BPRE for UCI is the effective code rate of the UCI transmission and used for the Tx power adjustment.  The effective code rate is determined by the target code rate R, modulation order Qm, and the rate matching adjustment factor  as in section 6.3.2.4.1 of TS38.212.   The rate matching adjustment factor   was defined as the control information MCS adjustment for different UCI types, such as HARQ-ACK, CSI part 1, and CSI part 2.  The   rate matching adjustment factor is considered as the weighting function for different UCI types when different UCI types are multiplexed on PUSCH.  For the BPRE used for the PUCCH power adjustment, the control information MCS adjustment factor should be taken into account in the BPRE calculation.  The BPRE should be formulated as 

Proposal 1: The BPRE should be formulated as 


PUCCH Beam Indication after BFR
In RAN1#94bis, the working assumption of default parameters P0/closed-loop index and RS used for PRACH as the PL calculation for PUCCH power control was made after BFR response is received from gNB when multiple PUCCH spatial correlation parameters were configured.  The UL/DL beam correspondence has lost during the beam failure recovery.  The RACH procedure for beam failure recovery provides the initial attempt for the establishment of UL/DL correspondence.  The gNB response with the detection of BFR PRACH allows the UE to communicate through PDSCH/PUSCH and feedback on PUCCH.   The UL/DL beam correspondence could be established after the training.  UE would use the default parameters for the derivation of PUCCH Tx power until it receives an activation or reconfiguration of PUCCH spatial correlation.  Thus, the working assumption should be confirmed.  During the discussion in RAN1#94bis, there are questions whether the BFR framework for PUCCH power control could apply to CBRA and how many closed-loop PC processes are maintained.  The spatial correlation is not yet established for CBRA.  The current BFR framework could not apply to CBRA.  The closed-loop PC is maintained at the gNB.  When UE experienced beam failure, the closed-loop PC should not discarded until the network send a reconfiguration message.   There is no need for the specification to specify the number of closed-loop PC processes for UE to maintain.  
Proposal 2:  The working assumption of PUCCH power control parameters after BFR should be confirmed.   The framework could not apply to CBRA.  No specification for the number of closed-loop PC processes is maintained by the UE.  

MIMO Power Scaling
The PUSCH power scaling was agreed in MIMO session that each PA does not require to have full power capacity for all PAs. The PUSCH power scaling for MIMO was discussed in power control session and MIMO session.  The   Several alternatives are listed in the following based on summary from offline discussion [5].  
One of Alt 1, 2, or 3 is used for codebook based operation, 
Alt 1: the maximum number of PUSCH layers supported by the UE when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook'  
Alt 2: the maximum number of SRS ports in one SRS resource supported by the UE when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook'  
Alt 3: nrofSRS-Ports in SRS-ResourceSet configured with usage set to 'codebook’ when the higher layer parameter txConfig in PUSCH-Config is set to ‘codebook'
One of Alt 4, 5 or 6 is used for non-codebook based operation.
Alt 4: the maximum number of supported layers for the non-codebook transmission scheme divided by the maximum number of simultaneously transmitted SRS resources in one symbol for the non-codebook transmission scheme when the higher layer parameter txConfig in PUSCH-Config is set to ‘nonCodebook'
Alt 5: the number of SRS resources in SRS-ResourceSet configured with usage set to 'nonCodebook’ when the higher layer parameter txConfig in PUSCH-Config is set to ‘nonCodebook' 
[bookmark: _GoBack]Alt 6: the supported maximum number of SRS resource per SRS resource set with usage set to 'nonCodebook' 

The issue from the above alternative is that the intention of the power scaling is not clear.  Some alternatives of power scaling are considered based on the spatial multiplexing.  Other alternatives of power scaling are based on the UL beamforming.  The power scaling would not improve the MIMO performance or reduce the UE complexity.    It seems that PUSCH power scaling is not an essential feature if no consensus can be reached

Proposal 3:  The PUSCH power scaling for MIMO in section 7.1 of 38.213 should be removed if no consensus is made.  


Conclusion: 
In this contribution, we analyze the remaining issues of the power control with the following proposals,
· Proposal 1: The BPRE should be formulated as 
· Proposal 2:  The working assumption of PUCCH power control parameters after BFR should be confirmed.   The framework could not apply to CBRA.  No specification for the number of closed-loop PC processes is maintained by the UE.  
· Proposal 3:  The PUSCH power scaling for MIMO in section 7.1 of 38.213 should be removed if no consensus is made. 
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