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Introduction

In RAN1 NR# 1801, the linkage between power control parameters {j, k, l} for PUSCH  was agreed in the following when SRI is present, 
Agreement:
For grant-based PUSCH, when the SRI field is present in the UL grant 
· The mapping between each state of the SRI field and the pathloss reference (k) is directly configured via RRC.
· The mapping between each state of the SRI field and the p0,alpha (j) is directly configured via RRC.
· If N=2 (number of closed loop process) is configured to the UE, the mapping between each state of the SRI field and the PUSCH closed loop process (l) is directly configured via RRC.
· Note: The mappings above are separately configured for SUL and non-SUL

Agreement:
Define RRC parameter SRI-PUSCHPowerControl-Mapping which contains the following, where Ns is the number of valid values for the SRI field in the DCI (as defined in 38.212) 
· SRI-PathlossReferenceIndex-Mapping contains Ns pathloss reference ID values (Note: Maximum of four pathloss reference IDs can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
· SRI-P0AlphaSetIndex-Mapping contains Ns p0-alpha set index values (Note: Maximum of 32 p0-alpha set values can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
· SRI-PUSCHClosedLoopIndex -Mapping contains Ns closed loop index values (Note: Maximum of 2 closed loop index values can be configured) with the first value corresponding to SRI state 0, second value corresponding to SRI state 1 etc.
Note: The RRC parameters above are separately configured for SUL and non-SUL


This contribution discusses the UE behavior on the linkage of power control parameters (j, k, l) when SRI is not present. 

Linkage of Power Control Parameters (j,k,l) for PUSCH When SRI Is Not Present
 
In RAN1 NR AH #1801, the linkage of power control parameters (j,k,l) with the presence of SRI was agreed based on higher layer configured parameters SRI-PUSCHPowerControl-Mapping.   The semi-static configured parameter SRI-PUSCHPowerControl-Mapping IE contains 3 information elements: they are SRI-PathlossReferenceIndex-Mapping (k), SRI-P0AlphaSetIndex-Mapping (j), and SRI-PUSCHClosedLoopIndex (l).  The parameters of UE transmit beamforming, the associated receive beamforming at the gNB with respected to the DL beam, and the close-loop power control used for the link adaptations are all included in the configuration of each SRI entry.   
The linkage of the PUSCH power control parameters (j,k,l) in multi-beam configuration needs to be identified when UE is capable of established DL/UL beam correspondent and SRI is not present.   The index j is associated with the UE-specific component of SINR target power P0 and the fractional pathloss compensation factor α.  The UE-specific SINR target component P0 would be specified for each service type, such as grant based transmission, SPS transmission or RACH Msg3.  For each service type, P0 and the associated α are semi-statically configured by RRC.  Different services would be transmitted at different slot.  It implies that P0 and the associated α would be determined by the type service, such as grant base, SPS, or RACH Msg3, transmitted on PUSCH at a given slot when SRI is not present
Proposal 1:  When SRI is not present, P0 and the associated α is determined by the type service, such as grant base, SPS, or RACH Msg3, transmitted on PUSCH at a given slot.
For RACH Msg3, P0 is broadcasted to the UE and the associated α is fixed at 1 as in [1].  RACH procedures are used for IDLE mode UEs in the initial access and CONNECTED mode UEs in the beam recovery, handover, and out-of-sync recovery, such as PDCCH order.  For IDLE mode UE performing RACH procedure during the initial access, UE would select one DL reference signals of PBCH DMRS and SSS from one of the detected SS blocks as the reference for synchronization with the network and DL channel tracking.   UE would use the selected DL reference signals to estimate the frequency and timing offset for the compensation of the decoding RMSI from PDCCH and PDSCH, which contains the RACH resource information and power control parameters for the given beam (SS block).  The selected DL reference signals are used for the estimation of the PL to set up the Tx power of RACH Msg1.  UE would also use the selected DL reference signals for the channel tracking and compensation to the RACH Msg2.  For CONNECTED mode UE, UE would use the same procedure as that of IDLE mode UE in the initial access procedure by identifying the reference signals from the selected SS block or configured CSI-RS resource when UE is configured with CSI-RS resource for the reference signals for CONNECTED mode UE mobility management.   Thus, the index k of DL reference signals for UL power control of RACH Msg3 is the DL reference signals of the selected SS block/configured CSI-RS resource used for power setting of RACH Msg1 and channel tracking and estimation for compensation of RACH Msg2.  
Proposal 2:  The index k of DL reference signals for UL power control of RACH Msg3 is the DL reference signals of the selected SS block/configured CSI-RS resource used for power setting of RACH Msg1 and channel tracking and estimation for compensation of RACH Msg2.  
If RACH procedure is triggered for IDLE and CONNECTED mode UEs, it implies that the out-of-date of UL synchronization in time and/or beam and the existing close-loop power control procedure.  The close-loop power control should be reset for RACH Msg3 during the power control procedure.  The power setting of RACH Msg3 should be based on the power setting of final RACH Msg1 and the power control adjustment included in RACH Msg2.  
Proposal 3:  The close-loop power control should be reset for RACH Msg3 during the power control procedure.  The power setting of RACH Msg3 should be based on the power setting of final RACH Msg1 and the power control adjustment included in RACH Msg2.  
In multi-beam configuration, multiple DL reference signals are semi-statically configured by RRC as the reference for path loss measurements.  If UE can achieve DL/UL beam correspondence without SRI, UE would transmit the best UL beam for the associated DL beam.  The associated DL beam is the beam with the CORESET, where UE receives the UL grant.  The beam management RS of the associated DL beam, which is either CSI-RS or SS block, could be used as the reference signals for the path loss estimation of PUSCH power control.  If SRI is not present, UE should use the beam management RS of the associated DL beam, where UE decodes the UL grant for the scheduled PUSCH transmission, as the reference signal for the pathloss estimation. 
Up to 2 closed-loop power controls was agreed in RAN1#90bis with the following aspects
· 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

If UE is configured with two closed-power control loops without SRI configuration, UE needs to know the exact power setting of PUSCH transmission when UE receives the TPC comment from the PDCCH.   When UE can achieve the DL/UL beam correspondence without explicit indication from SRS resource indication (SRI), UE should set the associated DL beam as the beam that UE receives the UL grant 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 SRI, 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.  
Proposal 4: If SRI is not present, UE should use the beam management RS of the associated DL beam, where UE decodes the UL grant for the scheduled PUSCH transmission, as the reference signal for the pathloss estimation. If two power control loops are configured for the UE without SRI, 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.  


Determining (j,k,l) for Type 2 PHR

In RAN1 NR AH #1801, Virtual PHR for non-scheduled serving cell for CA/DC was agreed as follows, 
Agreement:
Virtual PHR for non-scheduled serving cell for CA/DC case is supported
· For PHR reporting for multiple cells, if the UE does not transmit PUSCH in PUSCH transmission period i for carrier f of serving cell c, the UE computes power headroom for a Type 1 report as 


· MPR=0dB, A-MPR=0dB, P-MPR=0dB for serving carrier f of cell c
· FFS: how to determine j, q_d and l

The power control parameters (j,k,l) for the virtual PHR for non-scheduled serving cell for CA/DC need to be determined.  The virtual PHR for non-serving cell should not have closed-loop power control since there is no actual transmission.  Thus, the power accumulation function f f,c(i,l) should be set to zero.   A default value of SRI-P0AlphaSetIndex-Mapping for the P0  and the associated α  and num-pusch-pathlossReference-rs for the reference signal for pathloss measurement should be configured when an SCell is configured for CA/DC.    The default value of RS reference for pathloss measurement and P0  and its associated α  is used for the virtual PHR for the non-scheduling serving cell.

Proposal 5:  The power accumulation function f f,c(i,l) should be set to zero for virtual PHR.   A default value of SRI-P0AlphaSetIndex-Mapping for the P0  and the associated α  and num-pusch-pathlossReference-rs for the reference signal for pathloss measurement should be configured when an SCell is configured for CA/DC.   The default value of RS reference for pathloss measurement and P0  and its associated α  is used for the virtual PHR for the non-scheduling serving cell.

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:  When SRI is not present, P0 and the associated α is determined by the type service, such as grant base, SPS, or RACH Msg3, transmitted on PUSCH at a given slot.
· Proposal 2:  The index k of DL reference signals for UL power control of RACH Msg3 is the DL reference signals of the selected SS block/configured CSI-RS resource used for power setting of RACH Msg1 and channel tracking and estimation for compensation of RACH Msg2.  
· Proposal 3:  The close-loop power control should be reset for RACH Msg3 during the power control procedure.  The power setting of RACH Msg3 should be based on the power setting of final RACH Msg1 and the power control adjustment included in RACH Msg2.  
· Proposal 4: If SRI is not present, UE should use the beam management RS of the associated DL beam, where UE decodes the UL grant for the scheduled PUSCH transmission, as the reference signal for the pathloss estimation. If two power control loops are configured for the UE without SRI, 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.  
· Proposal 5:  The power accumulation function f f,c(i,l) should be set to zero for virtual PHR.   A default value of SRI-P0AlphaSetIndex-Mapping for the P0  and the associated α  and num-pusch-pathlossReference-rs for the reference signal for pathloss measurement should be configured when an SCell is configured for CA/DC.   The default value of RS reference for pathloss measurement and P0  and its associated α  is used for the virtual PHR for the non-scheduling serving cell.
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