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1. Introduction

In this document we discuss some remaining issues for finalising the specification of NR power control.  

2. Discussion
As per the agreement in RAN1#90bis, PL reference and {P0, alpha} (for grant based PUSCH) should be determined based on PUSCH beam indication (i.e., blue highlighted parts below). 

Agreement

Support the following PUSCH power control in NR:
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· 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

For PL estimation, current specification has the following

“
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PL

is a downlink path-loss estimate in dB calculated by the UE using reference signal (RS) resource 
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 for carrier 
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 of serving cell 
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, where the UE is configured with a number of RS resources by higher layer parameter num-pusch-pathlossReference-rs and a respective set of RS configurations for the number of RS resources is provided by higher layer parameter pusch-pathloss-Reference-rs that includes one or both of a set of SS/PBCH block indexes provided by higher layer parameter pusch-pathlossReference-SSB and a set of CSI-RS configuration indexes provided by higher layer parameter pusch-pathlossReference-CSIRS. The UE identifies a RS resource in the set of RS resources to correspond to a SS/PBCH block or to a CSI-RS configuration as provided by higher layer parameter pusch-pathlossreference-index. 
If the UE is configured by higher layer parameter SRS-SpatialRelationInfo a mapping between a set of SRS resources and a set of RS resources for obtaining a downlink path-loss estimate, the UE uses the RS resources indicated by a value of a SRI field in DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission [5, TS 38.212] to obtain the downlink path-loss estimate. ”
However, the SRS-SpatialRelationInfo parameter does not provide RS resources for PL estimation. For example, as given by description in 38.214 section 6.2.1, 
“if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS.”
 SRS-SpatialRelationInfo can be set to one of SSB/PBCH config, periodic/semi-persistent CSI-RS config or SRS config. On the other hand, UE measures PL only on the RS configured using the parameter pusch-pathlossReference-rs-config. While some of the configuration settings may overlap, linking the PUSCH beam indication (i.e., SRI field in UL grant for the case where UE is configured with SRS) to SRS-SpatialRelationInfo is incorrect (since the RSs configured by this parameter may not necessarily yield a PL estimate) and instead each value of the SRI field should point to a pathlossreference-index configured as part of pathlossReference-rs-config. 

Proposal provides a possible approach to address the above issue. Detailed text proposal is given in TP1 of section 3. It should be noted the gNB is free to configure same/different pusch-pathloss-Reference-rs corresponding to multiple pathlossreference-index values as part of pusch-pathlossReference-rs-config. 
Proposal 1

· At least for the case where PUSCH is triggered by UL grant containing SRI, ‘PUSCH beam indication’ to PL reference mapping is given by linking pathlossreference-index to the value of SRI field in the UL grant
Similar approach can be used for specifying linkage between ‘PUSCH beam indication’ and index of {P0,alpha} , i.e., j and the corresponding text proposal is given in TP2 of section 3.
3. Conclusions and TP
In this document, we discuss specification of mapping between PUSCH beam indication and UL PC parameters and have the following proposal and Text Proposals.
Proposal 1

· At least for the case where PUSCH triggered by UL grant containing SRI, ‘PUSCH beam indication’ to PL reference mapping is given by linking pathlossreference-index to the value of SRI field in the UL grant
Text Proposal 1
=========== start TP to 38.213 section 7.1.1 ===========================
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PL

is a downlink path-loss estimate in dB calculated by the UE using reference signal (RS) resource 
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 for carrier 
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 of serving cell 
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, where the UE is configured with a number of RS resources by higher layer parameter num-pusch-pathlossReference-rs and a respective set of RS configurations for the number of RS resources is provided by higher layer parameter pusch-pathloss-Reference-rs that includes one or both of a set of SS/PBCH block indexes provided by higher layer parameter pusch-pathlossReference-SSB and a set of CSI-RS configuration indexes provided by higher layer parameter pusch-pathlossReference-CSIRS. The UE identifies a RS resource in the set of RS resources to correspond to a SS/PBCH block or to a CSI-RS configuration as provided by higher layer parameter pusch-pathlossreference-index. 
If the UE is configured by higher layer parameter SRS-SpatialRelationInfo a mapping between a set of SRS resources and a set of RS resources for obtaining a downlink path-loss estimate, the UE uses the RS resources indicated by a value of a SRI field in DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission [5, TS 38.212] to obtain the downlink path-loss estimate. 
If the PUSCH transmission is triggered by an UL grant in which SRI field is present, the pathlossreference-index to use for the corresponding PUSCH transmission is given by the value of the SRI field. 

=========== end TP =============================================
Text Proposal 2
=========== start TP to 38.213 section 7.1.1 ===========================
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For a PUSCH (re)transmission corresponding to a random access response grant, 
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 , where the parameter preambleInitialReceivedTargetPower [11, TS 38.321] (for 
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 of serving cell 
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For a PUSCH (re)transmission corresponding to a grant-free configuration or semi-persistent grant, 
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 is provided by higher layer parameter p0-nominal-pusch-withoutgrant, and 
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 is provided by higher layer parameter p0-ue-pusch for carrier 
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, is provided by higher layer parameter p0-nominal-pusch-withgrant for each carrier 
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 and a set of 
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 values are provided by a set of higher layer parameters p0-pusch-alpha-set and a respective index by higher layer parameter p0alphasetindex for carrier 
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 where the size of the set is 
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 and is indicated by higher layer parameter num-p0-alpha-sets. If the PUSCH transmission is triggered by an UL grant in which SRI field is present, the p0alphasetindex to use for the corresponding PUSCH transmission is given by the value of the SRI field+2. 
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is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission period 
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 is defined in [4, TS 38.211]. 
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 is provided by higher layer parameter alpha . For 
[image: image44.wmf]J

S

j

Î

, a set of 
[image: image45.wmf])

(

,

j

c

f

a

 values are provided by a set of higher layer parameters p0-pusch-alpha-set and a respective index by higher layer parameter p0alphasetindex for carrier 
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 of serving cell 
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 where the size of the set is 
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 and is indicated by higher layer parameter num-p0-alpha-sets. If the PUSCH transmission is triggered by an UL grant in which SRI field is present, the p0alphasetindex to use for the corresponding PUSCH transmission is given by the value of the SRI field+2.
=========== end TP =============================================
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