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1. Introduction

This contribution provides a text proposal for UL power control based on previous agreements.
2. Discussion
2.1. Discussion on SRS power scaling for non-codebook based transmission
In current 38.213, the PUSCH transmit power is scaled by the ratio of the number of antenna ports with a non-zero PUSCH transmission to the number of configured antenna ports for the PUSCH, which is fully the same as that in LTE. For codebook based transmission, similar to LTE, if antenna port selection codeword is indicated by PMI, the transmit power should be scaled and some antenna ports are disabled without power. Different from LTE, non-codebook based transmission with one or more single-port SRS resources is introduced in NR. If associated CSI-RS is not configured in the SRS resource set for non-codebook based transmission, antenna port selection based on multiple single-port SRS resources can be achieved, similar to antenna port selection in codebook based transmission based on single multi-port SRS resource. 
However, different from codebook based transmission which can support antenna port selection from {1,2,4} SRS ports, non-codebook based antenna port selection can further support 3 ports (SRS resources) in current specification. For a UE capability of maximal 4 SRS resources (ports), if 3 SRS resources (ports) are configured, the power scaling factor would be 1/3 in each port according to 38.213. Nevertheless, if the transmit power achieves the maximal power, the UE can only support 1/4 transmit power in each antenna port for antenna port selection, and the power cannot be borrowed from other antenna ports in most cases. In this case, configuration of 3 SRS resources (ports) would lead to a transmit power UE would never achieve. Furthermore, configuration of 3 SRS resources (ports) for a UE capability of maximal 4 SRS resources (ports) is a useless use case. Based on the above analysis, we propose the following options to solve this issue:
Proposal: To avoid a transmit power UE cannot achieve when 3 SRS resources are configured for non-codebook based PUSCH transmission, one of the following two options should be adopted:
· Option 1: Restrict that only {1,2,4} SRS resources can be configured in SRS resource set for non-codebook based UL transmission.
· Option 2: Modify the power scaling factor for PUSCH to k/4 when 3 single port SRS resources are configured for PUSCH transmission (k is the number of indicated antenna ports by SRI).
The corresponding TP for each option is also provided below:
· TP for option 1:

/---------------------------------------- Start of Text Proposal for 38.212 -----------------------------------------/
7.3.1.1.2
Format 0_1
-
SRS resource indicator –
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', and 
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 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where 
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodeBook';
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook'.
/---------------------------------------- Omitted part -----------------------------------------/
Table 7.3.1.1.2-28: SRI indication for non-codebook based PUSCH transmission, 
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Table 7.3.1.1.2-29: SRI indication for non-codebook based PUSCH transmission, 
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Table 7.3.1.1.2-30: SRI indication for non-codebook based PUSCH transmission, 
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Table 7.3.1.1.2-31: SRI indication for non-codebook based PUSCH transmission, 
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/---------------------------------------- End of Text Proposal for 38.212 -----------------------------------------/
/---------------------------------------- Start of Text Proposal for 38.214 -----------------------------------------/
6.1.1.2
Non-Codebook based UL transmission

For non-codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. The UE can determine its PUSCH precoder and transmission rank based on the wideband SRI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [5, 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. The number of SRS resources that can be configured for non-codebook based uplink transmission is 1, 2 or 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource(s) identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI before slot n.
/---------------------------------------- End of Text Proposal for 38.214 -----------------------------------------/
· TP for option 2:
/---------------------------------------- Start of Text Proposal for 38.213 -----------------------------------------/
7.1
Physical uplink shared channel

For a PUSCH transmission on active UL BWP 
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, as described in Subclause 12, of carrier 
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, with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme. If the number of configured antenna ports for the PUSCH transmission scheme is 3, UE should assume that the number of configured antenna ports is 4 for calculation of the scaling ratio. The UE splits the resulting scaled power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 

/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
2.2. Text proposals on uplink power control for non-CA
· TP1 for PUSCH power control
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.

· According to 38.331 below, higher layer parameter tpc-Accumulation is configured only when accumulation is disabled. When the parameter is not configured, accumulation is enabled. The current description in 38.213 is not consistent with 38.331.
PUSCH-PowerControl ::=              SEQUENCE {

    tpc-Accumulation                    ENUMERATED { disabled }                                                     OPTIONAL,   -- Need S

    msg3-Alpha                          Alpha                                                                       OPTIONAL,   -- Need S

    p0-NominalWithoutGrant              INTEGER (-202..24)                                                          OPTIONAL,   -- Need M,

    p0-AlphaSets                        SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF P0-PUSCH-AlphaSet         OPTIONAL,   -- Need M,

	tpc-Accumulation
If enabled, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation. If the field is absent, TPC accumulation is enabled. Corresponds to L1 parameter 'Accumulation-enabled' (see 38.213, section 7.1)


/---------------------------------------- Start of Text Proposal for 38.213 -----------------------------------------/
7.1.1
UE behaviour
If a UE transmits a PUSCH on active UL BWP 
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 of carrier 
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 of serving cell 
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 using parameter set configuration with index 
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 and PUSCH power control adjustment state with index 
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, the UE determines the PUSCH transmission power 
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where,
/---------------------------------------- Omitted part -----------------------------------------/
-
If the UE is provided by higher layer parameter 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 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 that includes a SRI field, the UE determines the value of 
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 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 a higher layer parameter SRI-PUSCHPowerControl is not provided to the UE, 
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 from the value of the first higher layer parameter p0-Pusch-AlphaSet in p0-AlphaSets 
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 is a value of higher layer parameter msg3-Alpha, when provided; otherwise, 
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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 active UL BWP 
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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 active UL BWP 
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 of carrier 
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 of serving cell 
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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, 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 that includes a SRI field, the UE determines the values of 
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 from the p0-PUSCH-AlphaSetId value 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 value of the first p0-PUSCH-AlphaSet higher layer parameter in p0-AlphaSets
/---------------------------------------- Omitted part -----------------------------------------/
-
If the UE is provided 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 that includes a SRI field, the UE determines the RS resource index 
[image: image59.wmf]d
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 from the value of higher layer parameter PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value

-
If the PUSCH transmission is scheduled by a DCI format 0_0 and if the UE is provided a spatial setting by higher layer parameter PUCCH-Spatialrelationinfo for a PUCCH resource with a lowest index for active UL BWP 
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 of each carrier 
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 and serving cell 
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, as described in Subclause 9.2.2, the UE uses the same RS resource index 
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 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 resource with a lowest index for UL BWP  
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of each carrier 
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 and serving cell 
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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 index 
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 with a respective higher layer parameter PUSCH-PathlossReferenceRS-Id value being equal to zero. 

-
For a PUSCH transmission configured by higher layer parameter ConfiguredGrantConfig, if higher layer parameter rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig , a RS resource index 
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 is provided by a value of higher layer parameter pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant
/---------------------------------------- Omitted part -----------------------------------------/
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 is the PUSCH power control adjustment state 
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 and PUSCH transmission occasion 
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 if the UE is not provided higher layer parameter tpc-Accumulation, where 
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 values are given in Table 7.1.1-1
/---------------------------------------- Omitted part -----------------------------------------/
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 is the PUSCH power control adjustment state for active UL BWP 
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 of carrier 
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 of serving cell 
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 and PUSCH transmission occasion 
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 if the UE is provided higher layer parameter tpc-Accumulation, where
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 absolute values are given in Table 7.1.1-1 
/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
· TP2 for PUCCH power control
In this TP, we provide the correction for PUCCH power control in the following aspects:

· Some parameter names are not consistent with 38.331.

· Editorial correction.
/---------------------------------------- Start of Text Proposal for 38. 213 -----------------------------------------/
7.2.1
UE behaviour
-
If higher layer parameter PUCCH-SpatialRelationInfo includes higher layer parameter servingCellId indicating a serving cell, the UE receives the RS for resource index 
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 on the active DL BWP of the serving cell
-
If the UE is not provided higher layer parameter PUCCH-SpatialRelationInfo, the UE obtains the referencesignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS
/---------------------------------------- Omitted part -----------------------------------------/
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If a configuration of a 
[image: image83.wmf])

(

,

,

O_PUCCH,

u

c

f

b

q

P

 value for a corresponding PUCCH power control adjustment state 
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If the UE is provided higher layer parameter PUCCH-SpatialRelationInfo, the UE determines the value of 
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 from the value of 
[image: image90.wmf]u

q

 based on a pucch-SpatialRelationInfoId value associated with the p0-PUCCH-Id value corresponding to 
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 and with the closedLoopIndex value corresponding to 
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/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
· TP3 for SRS power control
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.
· According to 38.331 below, higher layer parameter tpc-Accumulation is configured only when accumulation is disabled. When the parameter is not configured, accumulation is enabled. The current description in 38.213 is not consistent with 38.331.
SRS-Config ::=                          SEQUENCE {

    srs-ResourceSetToReleaseList            SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId            OPTIONAL,   -- Need N

    srs-ResourceSetToAddModList             SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet              OPTIONAL,   -- Need N

    srs-ResourceToReleaseList               SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-ResourceId                  OPTIONAL,   -- Need N

    srs-ResourceToAddModList                SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource                    OPTIONAL,   -- Need N

    tpc-Accumulation                        ENUMERATED {disabled}                                                       OPTIONAL,   -- Need S

    ...

}

	tpc-Accumulation
If the field is absent, UE applies TPC commands via accumulation. If disabled, UE applies the TPC command without accumulation (this applies to SRS when a separate closed loop is configured for SRS) Corresponds to L1 parameter 'Accumulation-enabled-srs' (see 38.213, section 7.3)


/---------------------------------------- Start of Text Proposal for 38.213 -----------------------------------------/
7.3.1
UE behaviour
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 is a downlink pathloss estimate in dB calculated by the UE using RS resource index 
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 as described in Subclause 7.1.1 for the active DL BWP of serving cell 
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 and SRS resource set 
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 [6, TS 38.214]. The RS resource index 
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 is provided by higher layer parameter pathlossReferenceRS associated with the SRS resource set 
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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 
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 using a RS resource obtained from the SS/PBCH block that the UE uses to obtain higher layer parameter MasterInformationBlock
-
For the SRS power control adjustment state for active UL BWP 
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 of carrier 
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 of serving cell 
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 and SRS transmission occasion 
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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 active UL BWP 
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 of carrier 
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 of serving cell 
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, or if higher layer parameter srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if higher layer parameter tpc-Accumulation is not provided, where 
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 if the UE is not configured for PUSCH transmissions on active UL BWP 
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 of carrier 
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 of serving cell 
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, or if higher layer parameter srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and higher layer parameter tpc-Accumulation is provided, and the UE detects a DCI format 2_3 [image: image116.wmf]min
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 symbols before a first symbol of SRS transmission occasion [image: image117.wmf]i
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/---------------------------------------- End of Text Proposal for 38.213 -----------------------------------------/
2.3. 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: image120.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: image121.wmf]i
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 and if the UE is not configured for PUSCH transmissions on UL BWP [image: image125.wmf]b
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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: image131.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: image136.wmf]b
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 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. Regarding the power scaling issue for non-codebook based PUSCH transmission, we have the following proposal:
Proposal: To avoid a transmit power UE cannot achieve when 3 SRS resources are configured for non-codebook based PUSCH transmission, one of the following two options should be adopted:

· Option 1: Restrict that only {1,2,4} SRS resources can be configured in SRS resource set for non-codebook based UL transmission.
· Option 2: Modify the power scaling factor for PUSCH to k/4 when 3 single port SRS resources are configured for PUSCH transmission (k is the number of indicated antenna ports by SRI).
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