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1. Introduction

This contribution provides text proposal on uplink power control for multiple TRPs/panels based transmission.
2. Discussion
Based on 38.213 [1], if SRI-PUSCH-PowerControl is not provided to a UE or SRI is not included in a DCI, a default pathloss RS, the pathloss RS with PUSCH-PathlossReferenceRS-Id=0 configured by RRC, will be used for pathloss measurement of PUSCH. If multiple values of CORESETPoolIndex are configured, PUSCHs targeting different TRPs will share the same pathloss RS, which would lead to inaccurate pathloss estimation for PUSCH. Similar issue should also be considered for PUCCH associated with different CORESETPoolIndex when PUCCH-SpatialRelationInfo is not configured. Considering that a PUSCH without indication of SRI-PUSCH-PowerControl or SRI and a PUCCH without PUCCH-SpatialRelationInfo are common cases in FR1, we propose to support TRP specific pathloss RS for both PUSCH and PUCCH with the following text proposal:
Proposed TP for 38.213:
	7.1.1
UE behaviour
(omitted part)
-
If the PUSCH transmission is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP [image: image1.wmf]b

 of each carrier [image: image2.wmf]f

 and serving cell [image: image3.wmf]c

, as described in Clause 9.2.2, the UE uses the same RS resource index [image: image4.wmf]d

q

 as for a PUCCH transmission in the PUCCH resource with the lowest index
-
If 

-
the PUSCH transmission is scheduled by a DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 

-
the PUSCH transmission is scheduled by a DCI format 0_1 that does not include a SRI field, or 

-
SRI-PUSCH-PowerControl is not provided to the UE, 


the UE determines a RS resource index [image: image5.wmf]d

q

 with a respective PUSCH-PathlossReferenceRS-Id value being equal to one if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and PUSCH-PathlossReferenceRS-Id value being equal to zero otherwise, where the RS resource is either on serving cell [image: image6.wmf]c

 or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking

-
If 

-
the PUSCH transmission is scheduled by a DCI format 0_0, 

-
the UE is not provided PUCCH resources for the active UL BWP, and

-
the UE is provided enableDefaultBeamPlForPUSCH0_0 


the UE determines a RS resource index 
[image: image7.wmf]d

q

 providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the scheduling cell for the serving cell

-
If 

-
the PUSCH transmission is scheduled by a DCI format 0_0, 

-
the UE is not provided a spatial setting for PUCCH resources on the active UL BWP of the primary cell [11, TS 38.321], and

-
the UE is provided enableDefaultBeamPlForPUSCH0_0 


the UE determines a RS resource index 
[image: image8.wmf]d

q

 providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell

-
For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, a RS resource index [image: image9.wmf]d

q

 is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell [image: image10.wmf]c

 or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-
For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, the UE determines a RS resource index [image: image11.wmf]d

q

 from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a DCI format activating the PUSCH transmission. If the DCI format activating the PUSCH transmission does not include a SRI field, the UE determines a RS resource index [image: image12.wmf]d

q

 with a respective PUSCH-PathlossReferenceRS-Id value being equal to one if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and PUSCH-PathlossReferenceRS-Id value being equal to zero otherwise, where the RS resource is either on serving cell [image: image13.wmf]c

 or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]

-
For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index 
[image: image14.wmf]d

q

 is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
(omitted part)
7.2.1
UE behaviour

 (omitted part)
-
If PUCCH-SpatialRelationInfo includes servingCellId indicating a serving cell, the UE receives the RS for resource index [image: image15.wmf]d

q

 on the active DL BWP of the serving cell

-
If the UE is provided pathlossReferenceRSs and is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 1 in PUCCH-PathlossReferenceRS if the PUCCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and the UE obtains the referenceSignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS otherwise, where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking


3. Conclusion
In this contribution, we provide some further enhancement on uplink power control to better support multi-DCI based M-TRP transmission.
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