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1. Introduction

This contribution provides a text proposal for UL power control based on following agreements.
2. Discussion
2.1. Text proposals on uplink power control for non-CA
· TP1 for PUSCH power control (parameter consistency with 38.331 and editorial correction)
In this TP, we provide the correction for PUSCH power control in the following aspects:
· Some parameter names are not consistent with 38.331.

· Some description is unclear/ misunderstanding and may lead to wrong UE implementation.

/************************* Start of Text Proposal for 38.213***************************/
7.1.1
UE behaviour
-
For[image: image1.wmf]{

}

J

S

J

j

=

-

Î

1

,

...,

,

2

, a [image: image2.wmf])

(

,

PUSCH,

 

O_NOMINAL_

j

P

c

f

 value, applicable for all [image: image3.wmf]J

S

j

Î

, is provided by higher layer parameter p0-NominalWithGrant for each carrier [image: image4.wmf]f

 of serving cell [image: image5.wmf]c

 and a set of [image: image6.wmf])

(

,

,

O_UE_PUSCH

j

P

f,c

b

 values are provided by a set of higher layer parameters p0  in P0-PUSCH-AlphaSet indicated by a respective set of higher layer parameters p0-PUSCH-AlphaSetId for UL BWP [image: image7.wmf]b
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-
If the UE is provided by higher layer parameter 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 higher layer parameter 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 higher layer parameter 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, the UE determines the values of [image: image10.wmf])
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 from the p0-PUSCH-AlphaSetId  that is mapped to the SRI field value. 
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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 higher layer parameter SRI-PUSCH-PowerControl is not provided to the UE, 
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 from the first P0-PUSCH-AlphaSet in p0-AlphaSets. 
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 is provided by higher layer parameter alpha obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig providing an index P0-PUSCH-AlphaSetId to a set of higher layer parameters P0-PUSCH-AlphaSet for UL BWP [image: image19.wmf]b
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 values are provided by a set of higher layer parameters alpha in P0-PUSCH-AlphaSet indicated by a respective set of higher layer parameters p0-PUSCH-AlphaSetId for UL BWP [image: image24.wmf]b
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If the UE is provided a higher layer parameter SRI-PUSCH-PowerControl and more than one values of p0-PUSCH-AlphaSetId, DCI format 0_1 includes a SRI field and the UE obtains a mapping from higher layer parameter 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 higher layer parameter 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, the UE determines the values of [image: image27.wmf])
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 from the p0-PUSCH-AlphaSetId that is mapped to the SRI field value. 
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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 higher layer parameter SRI-PUSCH-PowerControl is not provided to the UE, 
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is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission occasion [image: image31.wmf]i
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is a downlink path-loss estimate in dB calculated by the UE using reference signal (RS) index [image: image37.wmf]d
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If the UE is not provided higher layer parameter PUSCH-PathlossReferenceRS or before the UE is provided dedicated higher layer parameters, the UE calculates [image: image41.wmf])
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 using a RS resourcefrom the SS/PBCH block index that the UE obtains higher layer parameter MasterInformationBlock.
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The UE can be configured with a number of RS resource indexes (up to the value of higher layer parameter maxNrofPUSCH-PathlossReferenceRSs) and a respective set of RS configurations for the number of RS resource indexes by higher layer parameter PUSCH-PathlossReferenceRS. The set of RS resource indexes can include one or both of a set of SS/PBCH block indexes, each provided by higher layer parameter ssb-Index when a value of a corresponding higher layer parameter pusch-PathlossReferenceRS-Id maps to a SS/PBCH block index, and a set of CSI-RS resource indexes, each provided by higher layer parameter csi-RS-Index when a value of a corresponding higher layer parameter 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 higher layer parameter pusch-PathlossReferenceRS-Id in PUSCH-PathlossReferenceRS. 
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If the PUSCH is an Msg3 PUSCH, the UE uses the same RS resource index as for a corresponding PRACH transmission. 
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If the UE is provided a higher layer parameter SRI-PUSCH-PowerControl and more than one values of PUSCH-PathlossReferenceRS-Id, the UE obtains a mapping from higher layer parameter 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, DCI format 0_1 includes a SRI field and the UE determines the RS resource [image: image42.wmf]d
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 from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value.
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If the PUSCH transmission is in response to a DCI format 0_0 detection, and if the UE is provided a spatial setting by higher layer parameter PUCCH-Spatialrelationinfo for a PUCCH resource with a lowest index for UL BWP [image: image43.wmf]b
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, as described in Subclause 9.2.2, the UE uses the same RS resource index as for a PUCCH transmission.
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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 with a lowest index for UL BWP [image: image46.wmf]b
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, or by a DCI format 0_1 that does not include a SRI field, or if a higher layer parameter SRI-PUSCH-PowerControl is not provided to the UE, the UE determines a RS resource with a respective higher layer parameter PUSCH-PathlossReferenceRS-Id value being equal to zero. 
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For a PUSCH transmission configured by higher layer parameter ConfiguredGrantConfig, if higher layer parameter rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig , a RS resource index [image: image49.wmf]d
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 is provided by a value of higher layer parameter pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant. 
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For a PUSCH transmission configured by higher layer parameter ConfiguredGrantConfig, where ConfiguredGrantConfig does not include higher layer parameter pathlossReferenceIndex, the UE determines the RS resource 
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 from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value in the 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 with a respective higher layer parameter PUSCH-PathlossReferenceRS-Id value being equal to zero. 
/************************* Omitted part***************************/
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If accumulation of TPC commands is enabled by higher layer parameter tpc-Accumulation, for accumulation of TPC commands that the UE receives by DCI formats 2_2 with CRC scrambled by a TPC-PUSCH-RNTI between a PUSCH transmission occasion [image: image51.wmf]last
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, which are the TPC commands provided by DCI formats 2_2 with CRC scrambled by a TPC-PUSCH-RNTI that the UE receives corresponding PDCCHs 
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/************************* Omitted part***************************/
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 based on an indication by the SRI field for a sri-PUSCH-PowerControlId value associated with the sri-P0-PUSCH-AlphaSetId value corresponding to [image: image106.wmf]j
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/************************* End of Text Proposal for 38.213***************************/
· TP2 for PUCCH power control (parameter consistency with 38.331 and editorial correction)
In this TP, we provide the correction for PUCCH power control in the following aspects:

· Some parameter names are not consistent with 38.331.

· Some description is unclear/misunderstanding and may lead to wrong UE implementation.
/************************* Start of Text Proposal for 38.213***************************/
7.2.1
UE behaviour

-
If the UE is provided higher layer parameter PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by higher layer parameter 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 higher layer parameter PUCCH-SpatialRelationInfo, the UE obtains the p0-PUCCH-Value value from the P0-PUCCH with p0-PUCCH-Id equal to 0 in p0-Set. 
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is a downlink path-loss estimate in dB calculated by the UE using reference signal (RS) index [image: image115.wmf]d
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If the UE is not provided higher layer parameter pathlossReferenceRSs or before the UE is provided dedicated higher layer parameters, the UE calculates [image: image119.wmf])
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 using a RS resource obtained from the SS/PBCH block index that the UE obtains higher layer parameter MasterInformationBlock.

/************************* Omitted part***************************/
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For the PUCCH power control adjustment state for UL BWP [image: image120.wmf]b
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 is a correction value, also referred to as a TPC command, and is included in a DCI format 1_0 or DCI format 1_1 for UL BWP [image: image125.wmf]b
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 that the UE detects for PUCCH transmission occasion 
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 if the UE is not provided higher layer parameter twoPUCCH-PC-AdjustmentStates or PUCCH-SpatialRelationInfo
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If accumulation of TPC commands is enabled by higher layer parameter tpc-Accumulation, for accumulation of TPC commands that the UE receives by DCI formats 2_2 with CRC scrambled by a TPC-PUCCH-RNTI between a PUCCH transmission occasion [image: image132.wmf]last
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where 
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 is a PUCCH transmission occasion immediately prior to PUCCH transmission occasion [image: image136.wmf]i
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, which are the TPC commands provided by DCI formats 2_2 with CRC scrambled by a TPC-PUCCH-RNTI that the UE receives corresponding PDCCHs
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/************************* End of Text Proposal for 38.213***************************/
· TP3 for SRS power control (parameter consistency with 38.331 and editorial correction)
In this TP, we provide the correction for SRS power control in the following aspects:

· Some parameter names are not consistent with 38.331.

· Some description is unclear/misunderstanding and may lead to wrong UE implementation.
· The case for 
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/************************* Start of Text Proposal for 38.213***************************/

7.3.1
UE behaviour
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is a downlink path-loss estimate in dB calculated by the UE using reference signal (RS) index [image: image194.wmf]d
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 [6, TS 38.214]. The RS index [image: image199.wmf]d
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 is provided by higher layer parameter pathlossReferenceRS associated with the SRS resource set [image: image200.wmf]s
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  and is either a higher layer parameter ssb-Index providing a SS/PBCH block index or a higher layer parameter csi-RS-Index providing a CSI-RS resource index. 
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If the UE is not provided higher layer parameter pathlossReferenceRS or before the UE is provided dedicated higher layer parameters, the UE calculates [image: image201.wmf])
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 using a RS resource obtained from the SS/PBCH block index that the UE obtains higher layer parameter MasterInformationBlock
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For the SRS power control adjustment state for UL BWP [image: image202.wmf]b

 of carrier [image: image203.wmf]f

 of serving cell [image: image204.wmf]c

 and SRS transmission occasion [image: image205.wmf]i
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 is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if higher layer parameter srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or
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 if the UE is not configured for PUSCH transmissions on UL BWP [image: image209.wmf]b
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 of serving cell [image: image211.wmf]c

, or if higher layer parameter srs-PowerControlAdjustmentStates indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions, and if accumulation is enabled based on the parameter tpc-Accumulation provided by higher layers, where 
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 is jointly coded with other TPC commands in a PDCCH with DCI format 2_3, as described in Subclause 11.4, that is last received by the UE prior to the SRS transmission and accumulative values of 
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 are provided in Table 7.1.1-1, where
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 is a SRS transmission occasion immediately prior to SRS transmission occasion [image: image215.wmf]i
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if the SRS transmission is aperiodic, [image: image216.wmf]SRS
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 is a number of symbols for UL BWP [image: image217.wmf]b
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 of serving cell [image: image219.wmf]c

 after a last symbol of a corresponding PDCCH triggering the SRS transmission and before a first symbol of the SRS transmission 
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for accumulation of a TPC commands that the UE receives by DCI formats 2_3 between an aperiodic, semi-persistent, or periodic SRS transmission occasion [image: image226.wmf]last
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where 
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dB if the UE does not detect after a last SRS transmission a DCI format providing a TPC command for SRS transmissions on UL BWP [image: image236.wmf]b

 of carrier [image: image237.wmf]f

 of serving cell [image: image238.wmf]c
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/************************* Omitted part***************************/
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 if the UE is not configured for PUSCH transmissions on UL BWP [image: image241.wmf]b
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, or if higher layer parameter srs-PowerControlAdjustmentStates indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions, and if accumulation is not enabled based on the higher layer parameter tpc-Accumulation, and the UE detects a DCI format 2_3 at or before a number of  [image: image244.wmf]min
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 are provided in Table 7.1.1-1

-
if higher layer parameter 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 [image: image256.wmf]i

 occurs at the beginning of each SRS resource in the SRS resource set [image: image257.wmf]s
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; otherwise, the update of the power control adjustment state SRS transmission occasion [image: image258.wmf]i

 occurs at the beginning of the first transmitted SRS resource in the SRS resource set [image: image259.wmf]s
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. 
/************************* End of Text Proposal for 38.213***************************/
· TP4 (for the case when the accumulation value is 0)
The TPC window for PUSCH transmission occasion i is from [image: image260.wmf]PUSCH
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 symbols before a first symbol for a last PUSCH transmission occasion
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, not after a last PUSCH transmission occasion
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. The current description would lead to unexpected UE implementation. Similar cases for PUCCH and SRS.
/************************* Start of Text Proposal for 38.213***************************/
7.1.1
UE behaviour
-
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 higher layer parameter SRI-PUSCH-PowerControl is not provided to the UE, [image: image263.wmf]0
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 dB if the UE does not detect, after a number of [image: image265.wmf]PUSCH
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 symbols before a first symbol for a last PUSCH transmission occasion 
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, a DCI format providing a TPC command for PUSCH transmissions on UL BWP [image: image267.wmf]b

 of carrier [image: image268.wmf]f

 of serving cell [image: image269.wmf]c

.

-
If the PUSCH transmission is in response to a PDCCH decoding with DCI format 0_0 or DCI format 0_1, or the TPC command is provided by DCI format 2_2 having CRC parity bits scrambled by TPC-PUSCH-RNTI, the respective [image: image270.wmf]c
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 accumulated values are given in Table 7.1.1-1.
/************************* Omitted part***************************/
7.2.1
UE behaviour
-
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 dB values signalled on PDCCH with DCI format 1_0 or DCI format 1_1 or DCI format 2_2 having CRC parity bits scrambled by TPC-PUCCH-RNTI are given in Table 7.2.1-1.
-
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 symbols before a first symbol for a last PUCCH transmission occasion 
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 , a DCI format providing a TPC command for PUCCH transmission occasion 
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. 
/************************* Omitted part***************************/
7.3.1
UE behaviour
-
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, the UE does not accumulate corresponding positive TPC commands.
/************************* End of Text Proposal for 38.213***************************/
· TP5 (the value of l for TPC command in DCI format 2_2)
In current 38.213, only the value of l for PUSCH scheduled by DCI format 0_0/0_1 is captured. For group common TPC command provided by DCI format 2_2, which close loop index should be used also needs to be captured, which is provided by the closed loop indicator field in the DCI. Also, for PUCCH, the close loop index for group common TPC command needs to be captured in addition to TPC command by DCI format 0_0/0_1.
/************************* Start of Text Proposal for 38.213***************************/
7.1.1
UE behaviour
-
For the PUSCH power control adjustment state for UL BWP [image: image288.wmf]b
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 in PUSCH transmission occasion [image: image291.wmf]i
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 is a correction value, also referred to as a TPC command, and is included in a DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission occasion 
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, after a last PUSCH transmission occasion 
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 of serving cell [image: image297.wmf]c

 or jointly coded with other TPC commands in a DCI format 2_2 having CRC parity bits scrambled by TPC-PUSCH-RNTI, as described in Subclause 11.3

-
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 if the UE is configured with higher layer parameter twoPUSCH-PC-AdjustmentStates, and [image: image299.wmf]0
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 if the UE is not configured with higher layer parameter twoPUSCH-PC-AdjustmentStates or if the PUSCH is a Msg3 PUSCH. 

-
For a PUSCH (re)transmission configured by higher layer parameter ConfiguredGrantConfig, the value of [image: image300.wmf]{
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 is provided to the UE by higher layer parameter powerControlLoopToUse
-
If the UE is provided a higher layer parameter SRI-PUSCH-PowerControl, the UE obtains a mapping between a set of values for the SRI field in DCI format 0_1 and the [image: image301.wmf]l

 value(s) provided by higher layer parameter 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 [image: image302.wmf]l

 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 higher layer parameter SRI-PUSCH-PowerControl is not provided to the UE, [image: image303.wmf]0
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-    For TPC command provided by DCI format 2_2 having CRC parity bits scrambled by TPC-PUSCH-RNTI, the [image: image304.wmf]l

 value is provided by the closed loop indicator field in the DCI.
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 dB if the UE does not detect, after a last PUSCH transmission occasion 
[image: image306.wmf]last

i

, a DCI format providing a TPC command for PUSCH transmissions on UL BWP [image: image307.wmf]b

 of carrier [image: image308.wmf]f

 of serving cell [image: image309.wmf]c
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/************************* Omitted part***************************/
7.2.1
UE behaviour
-
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 is a correction value, also referred to as a TPC command, and is included in a DCI format 1_0 or DCI format 1_1 for UL BWP [image: image311.wmf]b
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 that the UE detects for PUCCH transmission occasion 
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, after a last PUCCH transmission occasion 
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, or jointly coded with other TPC commands in a DCI format 2_2 having CRC parity bits scrambled by TPC-PUCCH-RNTI [5, TS 36.212], as described in Subclause 11.3, where [image: image316.wmf]{
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 if the UE is provided higher layer parameter twoPUCCH-PC-AdjustmentStates and [image: image317.wmf]0
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 if the UE is not provided higher layer parameter twoPUCCH-PC-AdjustmentStates or PUCCH-SpatialRelationInfo
-
For TPC command provided by DCI format 1_0 or DCI format 1_1, if the UE is provided higher layer parameter PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by higher layer parameter p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of values for higher layer parameter closedLoopIndex  that provide the [image: image318.wmf]l

 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 [image: image319.wmf]l

 through the link to a corresponding p0-PUCCH-Id index. 
-    For TPC command provided by DCI format 2_2 having CRC parity bits scrambled by TPC-PUCCH-RNTI, the [image: image320.wmf]l

 value is provided by the closed loop indicator field in the DCI.
-
If the PUCCH transmission is in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1, [image: image321.wmf]PUCCH
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 after a last symbol of a corresponding PDCCH and before a first symbol of the PUCCH transmission 
/************************* End of Text Proposal for 38.213***************************/
2.2. Text proposals on PHR
Some editorial correction is provided by this TP for PHR. 
· The BWP index b is lost in 
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· Since the SRS resource set is configured per BWP, there is a SRS resource set with SRS-ResourceSetId = 0 in each BWP. Hence it should be clearly captured that is [image: image326.wmf]s
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the SRS resource set corresponding to SRS-ResourceSetId = 0 in the BWP b for PH report.

/************************* Start of Text Proposal for 38.213***************************/
7.7.3
Type 3 PH Report

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 [image: image327.wmf]i
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 of carrier [image: image329.wmf]f
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 and if the UE is not configured for PUSCH transmissions on UL BWP [image: image331.wmf]b

 of carrier [image: image332.wmf]f
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, the UE computes a Type 3 power headroom report as 
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 is a SRS resource set corresponding to SRS-ResourceSetId = 0 on UL BWP [image: image337.wmf]b
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 are defined in Subclause 7.3.1 with corresponding values obtained from SRS-ResourceSetId = 0 on UL BWP [image: image342.wmf]b

. [image: image343.wmf])

(

~

,

,

CMAX

i

P

c

f

 is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1] and [8-2, TS38.101-2]. 
/************************* End of Text Proposal for 38.213***************************/
3. Conclusion

In this contribution, we provide some TPs for uplink power control. 
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