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Introduction
In RAN1 NR# 1801, the linkage between power control parameters {j, k, l} for PUCCH with the PUCCH-Spatial-Relation-Info configured to the UE, was agreed as follows, 

Agreement:
For PUCCH, when the parameter PUCCH-Spatial-relation-info is configured to the UE,
· The mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the pathloss reference (k) is configured as part of PUCCH-Spatial-relation-info.
· The mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the p0 is directly configured as part of PUCCH-Spatial-relation-info.
· If N=2 (number of closed loop process) is configured to the UE, the mapping between each entry of the RRC parameter PUCCH-Spatial-relation-info and the PUSCH closed loop process (l) is directly configured as part of PUCCH-Spatial-relation-info.
· Note: Precise ASN.1 design can be decided by RAN2

Agreement:
Define RRC parameter PUCCHPowerControl-Mapping which contains the following, where Ns is the number of configured entries in the parameter PUCCH-Spatial-relation-info 
· PathlossReferenceIndex-Mapping contains Ns pathloss reference ID values (Note: Maximum of four pathloss reference IDs can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.
· P0PUCCHIndex-Mapping contains Ns p0 PUCCH index values (Note: Maximum of 8 p0 PUCCH index values can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.
· PUCCHClosedLoopIndex -Mapping contains Ns closed loop index values (Note: Maximum of 2 closed loop index values can be configured) with the first value corresponding to the first entry of the parameter PUCCH-Spatial-relation-info, second value corresponding to the second entry of the parameter PUCCH-Spatial-relation-info etc.

This contribution discusses the UE behavior on the linkage of power control parameters (j, k, l) when PUCCH-Spatial-Relation-Info is not present. 


Linkage of Power Control Parameters (j,k,l) for PUCCH When PUCCH-Spatial-relation-info Is Not Present

In multi-beam configuration, multiple DL reference signals are semi-statically configured by RRC for L1 pathloss estimation and DL beam managements.  If UE can achieve DL/UL beam correspondence without PUCCH-Spatial-relation-info, UE would transmit the best UL beam for the associated DL beam.  The associated DL beam is the beam where PDSCH is transmitted.  If TCI (Transmission Configuration Indication) field is present in the DCI, the associated DL beam is the beam indicated by the TCI for the PDSCH transmission.  UE would use the DL beam management RS, which is either CSI-RS or SS block, of the associated DL beam as the reference signals for pathloss measurement of PUCCH power control.  If the TCI is not present in the DCI, the PDSCH transmission would be on the beam where UE receives the DL assignment for the PDSCH transmission.  The associated DL beam would be the DL beam where the CORESET is configured with target DL assignment included in the DCI.  The DL beam management RS of the associated DL beam could be used as the reference signals for the path loss estimation of PUCCH power control.  
Proposal 1:  If PUCCH-Spatial-relation-info is not present in the MAC header, the beam management RS of the associated DL beam is used as the reference signal for the path loss measurements.   The associated DL beam is the DL beam that PDSCH is transmitted.  When TCI is present in the DCI, the associated DL beam is the beam indicated by the TCI.   If TCI is not present in the DCI, the associated DL beam would be the DL beam where the CORESET is configured with target DL assignment included in the DCI.   
If UE is configured with two closed-power control loops without SRI configuration, UE needs to know the exact power setting of PUCCH transmission when UE receives the TPC comment from the PDCCH.   When UE can achieve the DL/UL beam correspondence without explicit indication from PUCCH-Spatial-relation-info, UE should set the associated DL beam where PDSCH is transmitted indicated by the TCI field in the DCI.  If TCI is not present in the DCI, the associated DL beam as the beam that UE receives the DL assignment and TPC command.  The beam management RS of the associated DL beam is used for the reference signals for the path loss estimation as discussed aforementioned.  If two power control loops are configured for the UE without explicit PUCCH-Spatial-relation-info from MAC IE, each DL beam management RS, such as CSI-RS or SS block, should link to one of two closed-loop power control loops by RRC.  Similar, each DL beam management RS should have one associated P0 configured for PUCCH power control.   
Proposal 2: If two power control loops are configured for the UE without explicit PUCCH-Spatial-relation-info from MAC IE, each DL beam management RS, such as CSI-RS or SS block, should have one associated P0 configured for PUCCH power control and link to one of two closed-loop power control loops by RRC.     


Conclusion
In this contribution, we discuss the linkage between (j,k,l) when the explicit indication, such as SRI and PUCCH-Spatial-relation-info, is not present for PUSCH and PUCCH respectively.   We also discuss the (j,k,l) setting for the virtual PHR calculation of non-scheduled cell for CA/DC.  We have the following proposals, 
· Proposal 1:  If PUCCH-Spatial-relation-info is not present in the MAC header, the beam management RS of the associated DL beam is used as the reference signal for the path loss measurements.   The associated DL beam is the DL beam that PDSCH is transmitted.  When TCI is present in the DCI, the associated DL beam is the beam indicated by the TCI.   If TCI is not present in the DCI, the associated DL beam would be the DL beam where the CORESET is configured with target DL assignment included in the DCI.   
· Proposal 2: If two power control loops are configured for the UE without explicit PUCCH-Spatial-relation-info from MAC IE, each DL beam management RS, such as CSI-RS or SS block, should have one associated P0 configured for PUCCH power control and link to one of two closed-loop power control loops by RRC.     
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