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5.1.1.1
UE behaviour

The setting of the UE Transmit power for a Physical Uplink Shared Channel (PUSCH) transmission is defined as follows.

If the UE transmits PUSCH without a simultaneous PUCCH for the serving cell 
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, then the UE transmit power 
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 for PUSCH transmission in subframe/slot/subslot i for the serving cell 
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is given by
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If the UE transmits PUSCH simultaneous with PUCCH for the serving cell 
[image: image5.wmf]c

, then the UE transmit power 
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 for the PUSCH transmission in subframe/slot/subslot i for the serving cell 
[image: image7.wmf]c

 is given by


[image: image8.wmf](

)

ï

þ

ï

ý

ü

ï

î

ï

í

ì

+

D

+

×

+

+

-

=

)

(

)

(

)

(

)

(

))

(

(

log

10

,

)

(

ˆ

)

(

ˆ

log

10

min

)

(

c

TF,

c

O_PUSCH,

c

PUSCH,

10

PUCCH

,

CMAX

10

c

PUSCH,

i

f

i

PL

j

j

P

i

M

i

P

i

P

i

P

c

c

c

c

a

 [dBm]

If the UE is not transmitting PUSCH for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall assume that the UE transmit power 
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(

,

PUSCH

i

P

c

 for the PUSCH transmission in subframe i for the serving cell 
[image: image10.wmf]c

 is computed by
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where,

-
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is the configured UE transmit power defined in [6] in subframe/slot/subslot i for serving cell 
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 and 
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. If the UE transmits PUCCH without PUSCH in subframe 
[image: image16.wmf]i

for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall assume 
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 as given by Subclause 5.1.2.1. If the UE does not transmit PUCCH and PUSCH in subframe 
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 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall compute 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].
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 is the linear value of 
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defined in Subclause 5.1.2.1

-
If the UE is a BL/CE UE configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment valid for subframe i and serving cell 
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is using uplink resource allocation type 5, 
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is the bandwidth of the PUSCH resource assignment expressed in fraction of a resource block and is given by 
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 are defined in [3] and 
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is defined in Subclause 8.6.1 for subframe i, 
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is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks valid for subframe/slot/subslot i and serving cell 
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 otherwise. 
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If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, 
-
when j=0, 
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, where j=0 is used for PUSCH (re)transmissions corresponding to a semi-persistent grant.
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 are the parameters p0-UE-PUSCH-Persistent-SubframeSet2-r12 and p0-NominalPUSCH-Persistent -SubframeSet2-r12 respectively provided by higher layers, for each serving cell 
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when j=1,
[image: image35.wmf]O_PUSCH,cO_UE_PUSCH,c,2O_NOMINAL_PUSCH,c

,2

(1)(1)(1)

PPP

=+

, where j=1 is used for PUSCH (re)transmissions corresponding to a dynamic scheduled grant. 
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are the parameters p0-UE-PUSCH-SubframeSet2-r12 and p0-NominalPUSCH-SubframeSet2-r12 respectively, provided by higher layers for serving cell 
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.
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when j=2,
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, where the parameter preambleInitialReceivedTargetPower [8] (
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 are signalled from higher layers for serving cell 
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, where j=2 is used for PUSCH (re)transmissions corresponding to the random access response grant.


Otherwise
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is a parameter composed of the sum of a component 
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 provided from higher layers for j=0 and 1 and a component 
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 provided by higher layers for j=0 and 1 for serving cell 
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. For PUSCH (re)transmissions corresponding to a semi-persistent grant then j=0 , for PUSCH (re)transmissions corresponding to a dynamic scheduled grant then j=1 and for PUSCH (re)transmissions corresponding to the random access response grant then j=2. 
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, where the parameter preambleInitialReceivedTargetPower [8] (
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 are signalled from higher layers for serving cell 
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If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, 
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For j=0 or 1, 
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is the parameter alpha-SubframeSet2-r12 provided by higher layers for each serving cell 
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For j=2, 
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Else if the UE is configured with higher layer parameter UplinkPowerControlDedicated-v15x0 for serving cell c,

-
For j=0 or 1, 
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is the parameter alpha-UE-r15 provided by higher layers for each serving cell 
[image: image62.wmf]c

. 

-
For j=2, 
[image: image63.wmf]()1

c

j

a

=

.

Otherwise

-
For j =0 or 1, 
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 is a 3-bit parameter provided by higher layers for serving cell 
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. For j=2, 
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PL

 is the downlink path loss estimate calculated in the UE for serving cell 
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 in dB and 
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PL

 = referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [5] for the reference serving cell and the higher layer filter configuration is defined in [11] for the reference serving cell. For subslot-PUSCH, 
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PL

shall be updated only at the beginning of the slot.
-
If serving cell 
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 belongs to a TAG containing the primary cell then, for the uplink of the primary cell, the primary cell is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. For the uplink of the secondary cell, the serving cell configured by the higher layer parameter pathlossReferenceLinking defined in [11] is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. 
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If serving cell 
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 belongs to a TAG containing the PSCell then, for the uplink of the PSCell, the PSCell is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP; for the uplink of the secondary cell other than PSCell, the serving cell configured by the higher layer parameter pathlossReferenceLinking defined in [11] is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. 
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If serving cell 
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 belongs to a TAG not containing the primary cell or PSCell then serving cell 
[image: image74.wmf]c

 is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP.
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