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7	Uplink Power control
[bookmark: _Ref491553850]Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Subcaluses 7.1.1, 7.2.1, and 7.3.1.





A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols .
[bookmark: _Toc535263164]7.1	Physical uplink shared channel





For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first calculates a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1. If the PUSCH transmission is scheduled by a DCI format 0_1 and when txConfig in PUSCH-Config is set to 'codebook', the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 
[bookmark: _Ref500774487][bookmark: _Toc535263165][bookmark: _Ref497117847]7.1.1	UE behaviour







If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as

 [dBm]
where,




-	is the UE configured maximum output UE transmit power defined in [8-1, TS 38.101-1], and [8-2, TS38.101-2] and [8-3, TS38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .




-	 is a parameter composed of the sum of a component  and a component  where . 








-	If a UE is not provided P0-PUSCH-AlphaSet or for a PUSCH transmission scheduled by a RAR UL grant as described in Subclause 8.3, , , and , where the parameter preambleReceivedTargetPower [11, TS 38.321] (for ) and msg3-DeltaPreamble (for ) are provided by higher layers, or  dB if msg3-DeltaPreamble is not provided, for carrier  of serving cell 







-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, ,  is provided by p0-NominalWithoutGrant, or  if p0-NominalWithoutGrant is not provided, and  is provided by p0 obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig that provides an index P0-PUSCH-AlphaSetId to a set ofs P0-PUSCH-AlphaSet for active UL BWP  of carrier  of serving cell 










-	For , a  value, applicable for all , is provided by p0-NominalWithGrant, or  if p0-NominalWithGrant is not provided, for each carrier  of serving cell  and a set of values are provided by a set of p0 in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP  of carrier  of serving cell 

-	If the UE is provided by SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId and if DCI format 0_1 includes a SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values. If the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, the UE determines the value of  from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value


-	If the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field, or if SRI-PUSCHPowerControl is not provided to the UE, , and the UE determines  from the value of the first p0-Pusch-AlphaSet in p0-AlphaSets

-	For 



-	For ,  is a value of msg3-Alpha, when provided; otherwise, 





-	For ,  is provided by alpha obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig providing an index P0-PUSCH-AlphaSetId to a set of P0-PUSCH-AlphaSet for active UL BWP  of carrier  of serving cell 





-	For , a set of  values are provided by a set of alpha in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP  of carrier  of serving cell 

-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of p0-PUSCH-AlphaSetId, and if DCI format 0_1 includes a SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values. If the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, the UE determines the values of  from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value


-	If the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, , and the UE determines  from the value of the first p0-PUSCH-AlphaSet in p0-AlphaSets






-	 is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  and  is a SCS configuration defined in [4, TS 38.211]


-	is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index [image: ] for the active DL BWP, as described in Subclause 12, of serving cell 

-	If the UE is not provided PUSCH-PathlossReferenceRS or before the UE is provided dedicated higher layer parameters, the UE calculates  using a RS resource from the SS/PBCH block that the UE uses to obtain MIB

-	If the UE is configured with a number of RS resource indexes, up to the value of maxNrofPUSCH-PathlossReferenceRSs, and a respective set of RS configurations for the number of RS resource indexes by PUSCH-PathlossReferenceRS, the set of RS resource indexes can include one or both of a set of SS/PBCH block indexes, each provided by ssb-Index when a value of a corresponding pusch-PathlossReferenceRS-Id maps to a SS/PBCH block index, and a set of CSI-RS resource indexes, each provided by csi-RS-Index when a value of a corresponding pusch-PathlossReferenceRS-Id maps to a CSI-RS resource index. The UE identifies a RS resource index  in the set of RS resource indexes to correspond either to a SS/PBCH block index or to a CSI-RS resource index as provided by pusch-PathlossReferenceRS-Id in PUSCH-PathlossReferenceRS

-	If the PUSCH transmission is scheduled by a RAR UL grant as described in Subclause 8.3, the UE uses the same RS resource index  as for a corresponding PRACH transmission


-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of PUSCH-PathlossReferenceRS-Id, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 and a set of PUSCH-PathlossReferenceRS-Id values. If the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, the UE determines the RS resource index  from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value where the RS resource is either on serving cell  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, and if the UE is provided a spatial setting by PUCCH-Spatialrelationinfo for a PUCCH resource with a lowest index for active UL BWP  of each carrier  and serving cell , as described in Subclause 9.2.2, the UE uses the same RS resource index  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 if the UE is not provided a spatial setting for a PUCCH transmission, or by a DCI format 0_1 that does not include a SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking


-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig , a RS resource index  is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell  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  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  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking

= referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [7, TS 38.215] for the reference serving cell and the higher layer filter configuration provided by QuantityConfig is defined in [12, TS 38.331] for the reference serving cell
If the UE is not configured periodic CSI-RS reception, referenceSignalPower is provided by ss-PBCH-BlockPower. If the UE is configured periodic CSI-RS reception, referenceSignalPower is provided either by ss-PBCH-BlockPower or by powerControlOffsetSS providing an offset of the CSI-RS transmission power relative to the SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB.














-	 for  and  for  where  is provided by deltaMCS for each UL BWP  of each carrier  and serving cell . If the PUSCH transmission is over more than one layer [6, TS 38.214], .  and , for active UL BWP  of each carrier  and each serving cell , are computed as below


-	 for PUSCH with UL-SCH data and  for CSI transmission in a PUSCH without UL-SCH data, where















-	 is a number of transmitted code blocks,  is a size for code block , and  is a number of resource elements determined as , where  is a number of symbols for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell ,  is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples [4, TS 38.211] in PUSCH symbol , , and ,  are defined in [5, TS 38.212]


-	 when the PUSCH includes UL-SCH data and , as described in Subclause 9.3, when the PUSCH includes CSI and does not include UL-SCH data


-	 is the modulation order and  is the target code rate, as described in [6, TS 38.214], provided by the DCI format scheduling the PUSCH transmission that includes CSI and does not include UL-SCH data





-	For the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  in PUSCH transmission occasion 





-	 is a TPC command value included in a DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in Subclause 11.3

-	 if the UE is configured with twoPUSCH-PC-AdjustmentStates and [image: ] if the UE is not configured with twoPUSCH-PC-AdjustmentStates or if the PUSCH transmission is scheduled by a RAR UL grant as described in Subclause 8.3

-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, the value of  is provided to the UE by powerControlLoopToUse


-	If the UE is provided SRI-PUSCH-PowerControl, the UE obtains a mapping between a set of values for the SRI field in DCI format 0_1 and the  value(s) provided by sri-PUSCH-ClosedLoopIndex. If the PUSCH transmission is scheduled by a DCI format 0_1 and if DCI format 0_1 includes a SRI field, the UE determines the  value that is mapped to the SRI field value

-	If the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field, or if a SRI-PUSCH-PowerControl is not provided to the UE, 

-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI, the  value is provided by the closed loop indicator field in DCI format 2_2






-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 

-	The  values are given in Table 7.1.1-1
















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 




-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 






-	If a PUSCH transmission is configured by ConfiguredGrantConfig,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  






-	If the UE has reached maximum power for active UL BWP of carrier  of serving cell  at PUSCH transmission occasion  and , then 






-	If UE has reached minimum power for active UL BWP of carrier  of serving cell  at PUSCH transmission occasion  and , then 





-	A UE resets accumulation of a PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  to 

-	If a configuration for a corresponding  value is provided by higher layers

-	If a configuration for a corresponding  value is provided by higher layers





-	If  and the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, and the UE is provided higher SRI-PUSCH-PowerControl, the UE determines the value of  from the value of  based on an indication by the SRI field for a sri-PUSCH-PowerControlId value associated with the sri-P0-PUSCH-AlphaSetId value corresponding to  and with the sri-PUSCH-ClosedLoopIndex value corresponding to  


-	If  and the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field or the UE is not provided SRI-PUSCH-PowerControl, 


-	If ,  is provided by the value of powerControlLoopToUse





-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is provided tpc-Accumulation, where

-	 absolute values are given in Table 7.1.1-1



-	If the UE receives a random access response message in response to a PRACH transmission on active UL BWP  of carrier  of serving cell  as desctibed in subcaluse 8


-	, where  and




-	 is a TPC command value indicated in the random access response grant of the random access response message corresponding to the PRACH transmission on active UL BWP  of carrier  in the serving cell , and 











-	 and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last random access preamble for carrier  in the serving cell ,  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP  of carrier  of serving cell , and [image: ] is the power adjustment of first PUSCH transmission on active UL BWP  of carrier  of serving cell . 


Table 7.1.1-1: Mapping of TPC Command Field in DCI format 0_0, DCI format 0_1, or DCI format 2_2, with CRC scrambled by TPC-PUSCH-RNTI, or DCI format 2_3, to absolute and accumulated  values or  values 
	TPC Command Field 
	Accumulated  or  [dB]
	Absolute [image: ] or [image: ] [dB] 

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4



[bookmark: _Toc535263166]7.2	Physical uplink control channel
If the UE is configured with a SCG, the UE shall apply the procedures described in this subclause for both MCG and SCG.
-	When the procedures are applied for MCG, the term 'serving cell' in this subclause refers to serving cell belonging to the MCG.
-	When the procedures are applied for SCG, the term 'serving cell' in this subclause refers to serving cell belonging to the SCG. The term 'primary cell' in this subclause refers to the PSCell of the SCG. 
If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this subclause for both primary PUCCH group and secondary PUCCH group.
-	When the procedures are applied for the primary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the primary PUCCH group.
-	When the procedures are applied for the secondary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the secondary PUCCH group. The term 'primary cell' in this subclause refers to the PUCCH-SCell of the secondary PUCCH group.
[bookmark: _Toc535263167]7.2.1	UE behaviour






If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as

 [dBm]
where 




-	 is the UE configured maximum output UE transmit power defined in [8-1, TS 38.101-1], and [8-2, TS38.101-2] and [8-3, TS38.101-3] for carrier  of serving cell  in PUCCH transmission occasion 















-	 is a parameter composed of the sum of a component , provided by p0-nominal, or  dBm if p0-nominal is not provided, for carrier  of primary cell  and, if provided, a component  provided by p0-PUCCH-Value in P0-PUCCH for active UL BWP  of carrier  of primary cell , where .  is a size for a set of  values provided by maxNrofPUCCH-P0-PerSet. The set of  values is provided by p0-Set. If p0-Set is not provided to the UE, , 
-	If the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of p0-PUCCH-Value values. If the UE is provided more than one values for pucch-SpatialRelationInfoId and the UE receives an activation command [11, TS 38.321] indicating a value of pucch-SpatialRelationInfoId, the UE determines the p0-PUCCH-Value value through the link to a corresponding p0-PUCCH-Id index. The UE applies the activation command 3 msec after a slot where the UE transmits HARQ-ACK information for the PDSCH providing the activation command
-	If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the p0-PUCCH-Value value from the P0-PUCCH with p0-PUCCH-Id value equal to 0 in p0-Set






-	 is a bandwidth of the PUCCH resource assignment expressed in number of resource blocks for PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell  and  is a SCS configuration defined in [4, TS 38.211]




-	is a downlink pathloss estimate in dB calculated by the UE using RS resource index  as described in Subclause 7.1.1 for the active DL BWP of carrier  of the primary cell  as described in Subcluase 12

-	If the UE is not provided pathlossReferenceRSs or before the UE is provided dedicated higher layer parameters, the UE calculates  using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB




-	If the UE is provided a number of RS resource indexes, the UE calculates  using RS resource with index , where .  is a size for a set of RS resources provided by maxNrofPUCCH-PathlossReferenceRSs. The set of RS resources is provided by pathlossReferenceRSs. The set of RS resources can include one or both of a set of SS/PBCH block indexes, each provided by ssb-Index in PUCCH-PathlossReferenceRS when a value of a corresponding pucch-PathlossReferenceRS-Id maps to a SS/PBCH block index, and a set of CSI-RS resource indexes, each provided by csi-RS-Index when a value of a corresponding pucch-PathlossReferenceRS-Id maps to a CSI-RS resource index. The UE identifies a RS resource in the set of RS resources to correspond either to a SS/PBCH block index or to a CSI-RS resource index as provided by pucch-PathlossReferenceRS-Id in PUCCH-PathlossReferenceRS
-	If the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by indexes provided by corresponding values of pucch-PathlossReferenceRS-Id, between a set of pucch-SpatialRelationInfoId values and a set of referencesignal values provided by PUCCH-PathlossReferenceRS. If the UE is provided more than one values for pucch-SpatialRelationInfoId and the UE receives an activation command [11, TS 38.321] indicating a value of pucch-SpatialRelationInfoId, the UE determines the referencesignal value in PUCCH-PathlossReferenceRS through the link to a corresponding pucch-PathlossReferenceRS-Id index. The UE applies the activation command 3 msec after a slot where the UE transmits HARQ-ACK information for the PDSCH providing the activation command

-	If PUCCH-SpatialRelationInfo includes servingCellId indicating a serving cell, the UE receives the RS for resource index  on the active DL BWP of the serving cell
-	If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the referencesignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking

-	The parameter  is provided by deltaF-PUCCH-f0 for PUCCH format 0, deltaF-PUCCH-f1 for PUCCH format 1, deltaF-PUCCH-f2 for PUCCH format 2, deltaF-PUCCH-f3 for PUCCH format 3, and deltaF-PUCCH-f4 for PUCCH format 4




-	 is a PUCCH transmission power adjustment component on active UL BWP  of carrier  of primary cell 

-	For a PUCCH transmission using PUCCH format 0 or PUCCH format 1,  where 

-	 is a number of PUCCH format 0 symbols or PUCCH format 1 symbols included in a PUCCH resource of a PUCCH resource set indicated by a value of a PUCCH resource indicator field in DCI format 1_0 or DCI format 1_1, or provided by nrofSymbols in PUCCH-format0 or in PUCCH-format1 respectively

-	 for PUCCH format 0 

-	 for PUCCH format 1

-	 for PUCCH format 0 



-	 for PUCCH format 1, where  is a number of UCI bits in PUCCH transmission occasion  

-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, , where 

-	



-	 is a number of HARQ-ACK information bits that the UE determines as described in Subclause 9.1.2.1 for Type-1 HARQ-ACK codebook and as described in Subclause 9.1.3.1 for Type-2 HARQ-ACK codebook. If the UE is not provided with pdsch-HARQ-ACK-Codebook,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 

-	 is a number of SR information bits that the UE determines as described in Subclause 9.2.5.1

-	 is a number of CSI information bits that the UE determines as described in Subclause 9.2.5.2








-	 is a number of resource elements determined as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in Subclause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell  

-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, , where 

-	

-	



-	 is a number of HARQ-ACK information bits that the UE determines as described in Subclause 9.1.2.1 for Type-1 HARQ-ACK codebook and as described in Subclause 9.1.3.1 for Type-2 HARQ-ACK codebook. If the UE is not provided pdsch-HARQ-ACK-Codebook,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 

-	 is a number of SR information bits that the UE determines as described in Subclause 9.2.5.1

-	 is a number of CSI information bits that the UE determines as described in Subclause 9.2.5.2 

-	 is a number of CRC bits that the UE determines as described in Subclause 9.2.5








-	 is a number of resource elements that the UE determines as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in Subclause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell .





[bookmark: _Hlk534811171]-	For the PUCCH power control adjustment state  for active UL BWP  of carrier  of primary cell  and PUCCH transmission occasion 





-	 is a TPC command value and is included in a DCI format 1_0 or DCI format 1_1 for active UL BWP  of carrier  of the primary cell  that the UE detects for PUCCH transmission occasion  or is jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI [5, TS 36.212], as described in Subclause 11.3

-	 if the UE is provided twoPUCCH-PC-AdjustmentStates and PUCCH-SpatialRelationInfo and [image: ] if the UE is not provided twoPUCCH-PC-AdjustmentStates or PUCCH-SpatialRelationInfo


-	If the UE obtains a TPC command value from a DCI format 1_0 or a DCI format 1_1 and if the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of values for closedLoopIndex that provide the  value(s). If the UE receives an activation command indicating a value of pucch-SpatialRelationInfoId, the UE determines the value closedLoopIndex that provides the value of  through the link to a corresponding p0-PUCCH-Id index 

-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUCCH-RNTI, the  value is provided by the closed loop indicator field in DCI format 2_2






-	 is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUCCH transmission occasion , where 

-	The  values are given in Table 7.1.2-1















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUCCH transmission occasion  and  symbols before PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUCCH power control adjustment state, where  is the smallest integer for which  symbols before PUCCH transmission occasion  is earlier than  symbols before PUCCH transmission occasion 




-	If the PUCCH transmission is in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUCCH transmission






-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell 






-	If the UE has reached maximum power for active UL BWP  of carrier  of primary cell  at PUCCH transmission occasion  and , then 






-	If UE has reached minimum power for active UL BWP  of carrier  of primary cell  at PUCCH transmission occasion  and , then  





-	If a configuration of a  value for a corresponding PUCCH power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers, 

-	





	If the UE is provided PUCCH-SpatialRelationInfo, the UE determines the value of  from the value of  based on a pucch-SpatialRelationInfoId value associated with the p0-PUCCH-Id value corresponding to  and with the closedLoopIndex value corresponding to ; otherwise, 
-	Else, 






-	, where , and  is the TPC command value indicated in a random access response grant corresponding to a PRACH transmission or is the TPC command value in a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI that the UE detects in a first PDCCH reception in a search space set provided by recoverySearchSpaceId if the PUCCH transmission is a first PUCCH transmission after 28 symbols from a last symbol of the first PDCCH reception, and, if the UE transmits PUCCH on active UL BWP  of carrier  of serving cell , 

; 
otherwise, 






 where  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble for active UL BWP  of carrier  of primary cell , and  corresponds to PUCCH format 0 or PUCCH format 1

Table 7.2.1-1: Mapping of TPC Command Field in DCI format 1_0 or DCI format 1_1 or DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI to accumulated  values
	TPC Command Field 
	Accumulated  [dB]

	0
	-1

	1
	0

	2
	1

	3
	3



[bookmark: _Toc535263168]7.3	Sounding reference signals





For SRS, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS. 
[bookmark: _Ref500079796][bookmark: _Toc535263169]7.3.1	UE behaviour






If a UE transmits SRS on active UL BWP  of carrier  of serving cell  using SRS power control adjustment state with index , the UE determines the SRS transmission power  in SRS transmission occasion  as 

 [dBm]
where,




-	 is the UE configured UE transmit maximum output power defined in [8, TS 38.101-1], and [8-2, TS38.101-2] and [TS 38.101-3] for carrier  of serving cell  in SRS transmission occasion 






-	 is provided by p0 for active UL BWP  of carrier  of serving cell  and SRS resource set  provided by SRS-ResourceSet and SRS-ResourceSetId; if p0 is not provided,  






-	 is a SRS bandwidth expressed in number of resource blocks for SRS transmission occasion  on active UL BWP  of carrier  of serving cell  and  is a SCS configuration defined in [4, TS 38.211] 





-	 is provided by alpha for active UL BWP  of carrier  of serving cell  and SRS resource set 






-	 is a downlink pathloss estimate in dB calculated by the UE using RS resource index  as described in Subclause 7.1.1 for the active DL BWP of serving cell  and SRS resource set  [6, TS 38.214]. The RS resource index  is provided by pathlossReferenceRS associated with the SRS resource set  and is either a ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index

-	If the UE is not provided pathlossReferenceRS or before the UE is provided dedicated higher layer parameters, the UE calculates  using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB
-	If the UE is provided pathlossReferenceLinking, the RS resource is on a serving cell indicated by a value of pathlossReferenceLinking 




-	For the SRS power control adjustment state for active UL BWP  of carrier  of serving cell  and SRS transmission occasion 


-	, where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or




-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if tpc-Accumulation is not provided, where 

-	The  values are given in Table 7.1.1-1

-	 is jointly coded with other TPC commands in a PDCCH with DCI format 2_3, as described in Subclause 11.4















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before SRS transmission occasion  and  symbols before SRS transmission occasion  on active UL BWP  of carrier  of serving cell  for SRS power control adjustment state, where  is the smallest integer for which  symbols before SRS transmission occasion  is earlier than  symbols before SRS transmission occasion 




-	if the SRS transmission is aperiodic,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH triggering the SRS transmission and before a first symbol of the SRS transmission 






-	if the SRS transmission is semi-persistent or periodic,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  






-	If the UE has reached maximum power for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 






-	If UE has reached minimum power for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 






-	If a configuration for a  value or for a  value for a corresponding SRS power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers

-	 
-	Else

-	 
where




 is the TPC command value indicated in the random access response grant corresponding to the random access preamble that the UE transmitted on active UL BWP  of carrier  of the serving cell , and 

; 




where  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble for active UL BWP  of carrier  of serving cell .







-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and tpc-Accumulation is provided, and the UE detects a DCI format 2_3  symbols before a first symbol of SRS transmission occasion , where absolute values of  are provided in Table 7.1.1-1




-	if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions, the update of the power control adjustment state for SRS transmission occasion  occurs at the beginning of each SRS resource in the SRS resource set ; otherwise, the update of the power control adjustment state SRS transmission occasion  occurs at the beginning of the first transmitted SRS resource in the SRS resource set . 
[bookmark: _Toc535263170][bookmark: _Ref491459187]7.4	Physical random access channel






A UE determines a transmission power for a physical random access channel (PRACH), , on active UL BWP  of carrier  of serving cell  based on DL RS for serving cell  in transmission occasion  as 

	 [dBm],













where  is the UE configured UE transmission maximum output power defined in [8-1, TS 38.101-1], and [8-2, TS38.101-2] and [38.101-3] for carrier  of serving cell  within transmission occasion ,  is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers [11, TS 38.321] for the active UL BWP  of carrier  of serving cell , and  is a pathloss for the active UL BWP  of carrier  based on the DL RS associated with the PRACH transmission on the active DL BWP of serving cell  and calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP in dBm, where RSRP is defined in [7, TS 38.215] and the higher layer filter configuration is defined in [12, TS 38.331]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in Subclause 13, the UE determines  based on the SS/PBCH block associated with the PRACH transmission.

If a PRACH transmission from a UE is not in response to a detection of a PDCCH order by the UE, or is in response to a detection of a PDCCH order by the UE that triggers a contention based random access procedure, or is associated with a link recovery procedure where a corresponding index  is associated with a SS/PBCH block, as described in Subclause 6, referenceSignalPower is provided by ss-PBCH-BlockPower. 

[bookmark: _Hlk528933777]If a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a non-contention based random access procedure and depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in Subclause 10.1, referenceSignalPower is provided by ss-PBCH-BlockPower or, if the UE is configured resources for a periodic CSI-RS reception or the PRACH transmission is associated with a link recovery procedure where a corresponding index  is associated with a periodic CSI-RS configuration as described in Subclause 6, referenceSignalPower is obtained by ss-PBCH-BlockPower and powerControlOffsetSS where powerControlOffsetSS provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB. If the active TCI state for the PDCCH that provides the PDCCH order includes two RS, the UE expects that one RS has QCL-TypeD properties and the UE uses the one RS when applying a value provided by powerControlOffsetSS.
If within a random access response window, as described in Subclause 8.2, the UE does not receive a random access response that contains a preamble identifier corresponding to the preamble sequence transmitted by the UE, the UE determines a transmission power for a subsequent PRACH transmission, if any, as described in [11, TS 38.321].
If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in Subclause 7.5, or due to power allocation in EN-DC operation as described in Subclause 7.6.1, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in Subclause 7.5, or due to power allocation in EN-DC operation as described in Subclause 7.6.1, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
[bookmark: _Toc535263171]7.5	Prioritizations for transmission power reductions









For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for a PUSCH or PUCCH or PRACH or SRS transmission in a respective transmission occasion  would exceed , where  is the linear value of  in transmission occasion  as defined in [8-1, TS 38.101-1] and [8-2, TS38.101-2], the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power is smaller than or equal to  in every symbol of transmission occasion . When determining a total transmit power in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on the PCell
-	PUCCH transmission with HARQ-ACK information and/or SR or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell and prioritizes power allocation for transmissions on the PCell over transmissions on the PSCell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.
[bookmark: _Toc535263172]7.6	Dual connectivity
[bookmark: _Toc535263173]7.6.1	EN-DC





If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power  for transmissions on the MCG by p-MaxEUTRA and a maximum power  for transmissions in FR1 on the SCG by p-NR. The UE determines a transmission power for the MCG as described in [13, TS 36.213] using  as the maximum transmission power. The UE determines transmission power for the SCG in FR1 as described Subclauses 7.1 through 7.5 using  as the maximum transmission power for . The UE determines transmission power for the SCG in FR2 as described Subclauses 7.1 through 7.5.
A UE does not expect to be configured for operation with shortened TTI and/or processing time [13, TS 36.213] on a cell that is included in an EN-DC configuration.






If a UE is configured with , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for FR1, the UE determines a transmission power for the SCG as follows.
-	If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 in [13, TS 36.213])
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE does not expect to transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC and


-	if UE transmission(s) in subframe  of the MCG overlap in time with UE transmission(s) in slot  of the SCG in FR1, and


-	if  in any portion of slot  of the SCG, 















	the UE reduces transmission power in any portion of slot  of the SCG so that  in any portion of slot , where  and  are the linear values of the total UE transmission powers in subframe  of the MCG and in slot  of the SCG in FR1, respectively. The UE is not required to transmit in any portion of slot  of the SCG if  would need to be reduced by more than the value provided by XSCALE in order for  in any portion of slot  of the SCG. The UE is required to transmit in slot  of the SCG if  would not need to be reduced by more than the value provided by XSCALE in order for  in all portions of slot .
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE expects to be configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 in [13, TS 36.213]). 
[bookmark: _Toc535263174]7.6.1A	NE-DC




If a UE is configured with a MCG using NR radio access and with a SCG using E-UTRA radio access, the UE is configured a maximum power  for transmissions in FR1 on the MCG by p-NR and a maximum power  for transmissions on the SCG by p-MaxEUTRA. The UE determines transmission power for the MCG in FR1 as described Subclauses 7.1 through 7.5 using  as the maximum transmission power for . The UE determines transmission power for the MCG in FR2 as described Subclauses 7.1 through 7.5. 

If the UE is not provided TDD-UL-DL-ConfigurationCommon for the MCG, the UE determines a transmission power for the SCG as described in [13, TS 36.213] using  as the maximum transmission power.


If at least one symbol of slot  of the MCG that is indicated as uplink or flexible by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated overlaps with subframe  of the SCG


-	for subframe , the UE determines a transmission power for the SCG as described in [13, TS 36.213] using  as the maximum transmission power 
otherwise 

-	the UE determines a transmission power for the SCG as described in [13, TS 36.213] using  as the maximum transmission power






If a UE is configured with , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for NE-DC operation as defined in [8-3, TS 38.101-3] for FR1, the UE determines a transmission power for the MCG as follows
-	If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 in [13, TS 36.213])
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for NE-DC, the UE does not expect to transmit in a slot on the MCG in FR1 when a corresponding subframe on the SCG is an UL subframe in the reference TDD configuration.
-	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for NE-DC and


-	if the UE transmission(s) in slot  of the MCG in FR1 overlap in time with UE transmission(s) in subframe  of the SCG, and


-	if  in any portion of slot  of the MCG, 







	the UE reduces transmission power in any portion of slot  of the MCG so that  in all portions of slot , where  and  are the linear values of the total UE transmission powers in slot  of the MCG in FR1 and in subframe  of the SCG, respectively.
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for NE-DC, the UE expects to be configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 in [13, TS 36.213]). 
[bookmark: _Toc535263175]7.6.2	NRN-DC
If a UE is configured with a MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, the UE performs transmission power control independently per cell group as described in Subclauses 7.1 through 7.5.
[bookmark: _Toc535263176]7.7	Power headroom report










The types of UE power headroom reports are the following. A Type 1 UE power headroom  that is valid for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell . A Type 3 UE power headroom that is valid for SRS transmission occasion  on active UL BWP  of carrier  of serving cell . 
A UE determines whether a power headroom report for an activated serving cell [11, TS 38.321] is based on an actual transmission or a reference format based on the downlink control information the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block since a power headroom report was triggered.
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell 
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
If a UE is configured with a SCG and if phr-ModeOtherCG for a CG indicates 'virtual' then, for power headroom reports transmitted on the CG, the UE computes PH assuming that the UE does not transmit PUSCH/PUCCH on any serving cell of the other CG.
If the UE is configured with a SCG, 
-	For computing power headroom for cells belonging to MCG, the term 'serving cell' in this subclause refers to serving cell belonging to the MCG.
-	For computing power headroom for cells belonging to SCG, the term 'serving cell' in this subclause refers to serving cell belonging to the SCG. The term 'primary cell' in this subclause refers to the PSCell of the SCG.
If the UE is configured with a PUCCH-SCell, 
-	For computing power headroom for cells belonging to primary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the primary PUCCH group.
-	For computing power headroom for cells belonging to secondary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the secondary PUCCH group. The term 'primary cell' in this subclause refers to the PUCCH-SCell of the secondary PUCCH group.
[bookmark: _Toc535263177]7.7.1	Type 1 PH report




If a UE determines that a Type 1 power headroom report for an activated serving cell is based on an actual PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as 

 [dB]







where , , , , ,  and  are defined in Subclause 7.1.1. 












If a UE is configured with multiple cells for PUSCH transmissions, where a SCS configuration  on active UL BWP  of carrier  of serving cell  is smaller than a SCS configuration  on active UL BWP  of carrier  of serving cell , and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP  that overlaps with multiple slots on active UL BWP , the UE provides a Type 1 power headroom report for the first PUSCH, if any, on the first slot of the multiple slots on active UL BWP  that fully overlaps with the slot on active UL BWP .






If a UE is configured with multiple cells for PUSCH transmissions, the UE does not consider for computation of a Type 1 power headroom report in a first PUSCH transmission that includes an initial transmission of transport block on active UL BWP  of carrier  of serving cell , a second PUSCH transmission on active UL BWP  of carrier  of serving cell  that overlaps with the first PUSCH transmission if 
-	the second PUSCH transmission is scheduled by a DCI format 0_0 or a DCI format 0_1 in a PDCCH received in a second PDCCH monitoring occasion, and
-	the second PDCCH monitoring occasion is after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block after a power headroom report was triggered




If the UE determines that a Type 1 power headroom report for an activated serving cell is based on a reference PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as

	 [dB]






where  is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB. TC = 0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], and [8-2, TS38.101-2] and [8-3, TS 38.101-3]. The remaining parameters are defined in Subclause 7.1.1 where  and  are obtained using  and p0-PUSCH-AlphaSetId = 0,  is obtained using PathlossReferenceRS-Id = 0, and .
If a UE is configured with two UL carriers for a serving cell and the UE determines a Type 1 power headroom report for the serving cell based on a reference PUSCH transmission, the UE computes a Type 1 power headroom report for the serving cell assuming a reference PUSCH transmission on the UL carrier provided by pusch-Config. If the UE is provided pusch-Config for both UL carriers, the UE computes a Type 1 power headroom report for the serving cell assuming a reference PUSCH transmission on the UL carrier provided by pucch-Config. If pucch-Config is not provided to the UE for any of the two UL carriers, the UE computes a Type 1 power headroom report for the serving cell assuming a reference PUSCH transmission on the non-supplementary UL carrier. 
[bookmark: _Toc535263178]7.7.2	Type 2 PH report
This subclause is reserved.
[bookmark: _Toc535263179]7.7.3	Type 3 PH report






If a UE determines that a Type 3 power headroom report for an activated serving cell is based on an actual SRS transmission then, for SRS transmission occasion  on active UL BWP  of carrier  of serving cell  and if the UE is not configured for PUSCH transmissions on carrier  of serving cell , the UE computes a Type 3 power headroom report as 

 [dB]






where , , , ,  and  are defined in Subclause 7.3.1.







If the UE determines that a Type 3 power headroom report for an activated serving cell is based on a reference SRS transmission then, for SRS transmission occasion  on UL BWP  of carrier  of serving cell , and if the UE is not configured for PUSCH transmissions on UL BWP  of carrier  of serving cell , the UE computes a Type 3 power headroom report as 

	 [dB]








where  is a SRS resource set corresponding to SRS-ResourceSetId = 0 for UL BWP  and , ,  and  are defined in Subclause 7.3.1 with corresponding values obtained from SRS-ResourceSetId = 0 for UL BWP .  is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB and TC =0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], and [8-2, TS38.101-2] and [8-3, TS 38.101-3]. 
If a UE is configured with two UL carriers for a serving cell and the UE determines a Type 3 power headroom report for the serving cell based on a reference SRS transmission, the UE computes a Type 3 power headroom report for the serving cell assuming a reference SRS transmission on the UL carrier provided by pucch-Config. If pucch-Config is not provided to the UE for any of the two UL carriers, the UE computes a Type 3 power headroom report for the serving cell assuming a reference SRS transmission on the non-supplementary UL carrier.
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