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If a UE transmits SRS based on a configuration by SRS-ResourceSet on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using SRS power control adjustment state with index [image: ], the UE determines the SRS transmission power [image: ] in SRS transmission occasion [image: ] as 
[image: ] [dBm]
where,
-	[image: ] is the UE configured maximum output power defined in [8, TS 38.101-1], [8-2, TS38.101-2] and [TS 38.101-3] for carrier [image: ] of serving cell [image: ] in SRS transmission occasion [image: ]
-	[image: ] is provided by p0 for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and SRS resource set [image: ] provided by SRS-ResourceSet and SRS-ResourceSetId
-	[image: ] is a SRS bandwidth expressed in number of resource blocks for SRS transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and [image: ] is a SCS configuration defined in [4, TS 38.211] 
-	[image: ] is provided by alpha for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and SRS resource set [image: ]
-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index  as described in clause 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 an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index. If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, a MAC CE [11, TS 38.321] can provide by SRS-PathlossReferenceRS-Id a corresponding RS resource index  for aperiodic or semi-persistent SRS resource set 
-	If the UE is not provided pathlossReferenceRS or SRS-PathlossReferenceRS-Id, or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from an SS/PBCH block with same SS/PBCH block index as the one 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 
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS-Id, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPL-ForSRS, and 
-	is not provided coresetPoolIndex value of 1 for any CORESET, or is provided coresetPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212] 

	the UE determines a RS resource index  providing a periodic RS resource configured with qcl-Type set to 'typeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP, if CORESETs are provided in the active DL BWP of serving cell 
-	the active PDSCH TCI state with lowest ID [6, TS 38.214] in the active DL BWP, if CORESETs are not provided in the active DL BWP of serving cell 
-	For the SRS power control adjustment state for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and SRS transmission occasion [image: ]
-	[image: ], where [image: ] is the current PUSCH power control adjustment state as described in clause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or
-	[image: ] if the UE is not configured for PUSCH transmissions on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], 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 [image: ] values are given in Table 7.1.1-1
-	[image: ] is jointly coded with other TPC commands in a PDCCH with DCI format 2_3, as described in clause 11.4
-	[image: ] is a sum of TPC command values in a set [image: ] of TPC command values with cardinality [image: ] that the UE receives between [image: ] symbols before SRS transmission occasion [image: ] and [image: ] symbols before SRS transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] for SRS power control adjustment state, where [image: ] is the smallest integer for which [image: ] symbols before SRS transmission occasion [image: ] is earlier than [image: ] symbols before SRS transmission occasion [image: ]
-	if the SRS transmission is aperiodic, [image: ] is a number of symbols for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 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, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 
-	If the UE has reached maximum power for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] at SRS transmission occasion [image: ] and [image: ], then [image: ]
-	If UE has reached minimum power for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] at SRS transmission occasion [image: ] and [image: ], then [image: ]
-	If a configuration for a [image: ] value or for a [image: ] value for a corresponding SRS power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] is provided by higher layers
-	[image: ] 
-	Else
-	[image: ] 
where
[image: ] 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 [image: ] of carrier [image: ] of the serving cell [image: ], and 
[image: ]; 
where [image: ] 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 [image: ] of carrier [image: ] of serving cell [image: ].
-	[image: ] if the UE is not configured for PUSCH transmissions on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], 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 [image: ] symbols before a first symbol of SRS transmission occasion [image: ], where absolute values of [image: ] 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 [image: ] occurs at the beginning of each SRS resource in the SRS resource set [image: ]; otherwise, the update of the power control adjustment state SRS transmission occasion [image: ] occurs at the beginning of the first transmitted SRS resource in the SRS resource set [image: ]. 
If a UE transmits SRS based on a configuration by SRS-PosResourceSet on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
where, 
-	 and  are provided by p0-r16 and alpha-r16 respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-PosResourceSetId from SRS-PosResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in clause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214]. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS-Pos 
-	if a ssb-IndexNcell is provided, referenceSignalPower is provided by ss-PBCH-BlockPower-r16
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
	If the UE determines that the UE is not able to accurately measure , or the UE is not provided with pathlossReferenceRS-Pos, the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB. If the UE is in the RRC_INACTIVE state and determines that the UE is not able to accurately measure , the UE does not transmit the SRS.
	The UE may indicate a capability for a number of pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH transmissions and for SRS transmissions configured by SRS-Resource.
If a UE is in the RRC_INACTIVE state and the SRS bandwidth, as provided by SRS-PosResourceSet, is not within the initial UL BWP, the UE determines a power for SRS transmission using the parameters provided for SRS transmission within the initial UL BWP. If an SRS transmission would overlap with another transmission by the UE in the initial UL BWP, the UE does not transmit the SRS. 

*** Unchanged text is omitted ***

3GPP
image1.wmf
b


image2.wmf
f


image3.wmf
c


image4.wmf
l


image5.wmf
)

,

,

(

,

,

,

SRS

l

q

i

P

s

c

f

b


image6.wmf
i


image7.wmf
ï

þ

ï

ý

ü

ï

î

ï

í

ì

+

×

+

×

+

=

)

,

(

)

(

)

(

))

(

2

(

log

10

)

(

),

(

min

)

,

,

(

,

,

,

,

,

,

,

SRS

,

,

SRS,

10

,

,

O_SRS,

,

,

CMAX

,

SRS,

l

i

h

q

PL

q

i

M

q

P

i

P

l

q

i

P

c

f

b

d

c

f

b

s

c

f

b

c

f

b

s

c

f

b

c

f

s

f,c

b

a

m


image8.wmf
)

(

,

 

CMAX,

i

P

c

f


image9.wmf
i


image10.wmf
)

(

,

,

O_SRS,

s

c

f

b

q

P


image11.wmf
s

q


image12.wmf
)

(

,

,

SRS,

i

M

c

f

b


image13.wmf
i


image14.wmf
m


image15.wmf
)

(

,

,

,

SRS

s

c

f

b

q

a


image16.wmf
)

(

,

,

d

c

f

b

q

PL


image17.wmf
d

q


oleObject1.bin

image18.wmf
i


image19.wmf
)

,

(

)

,

(

,

,

,

,

l

i

f

l

i

h

c

f

b

c

f

b

=


image20.wmf
)

,

(

,

,

l

i

f

c

f

b


image21.wmf
(

)

å

-

=

+

-

=

1

0

,

,

SRS,

0

,

,

,

,

)

(

)

(

)

(

i

S

m

c

f

b

c

f

b

c

f

b

m

i

i

h

i

h

C

d


image22.wmf
c

f

b

,

,

SRS,

d


image23.wmf
SRS,,,

()

bfc

m

d


image24.wmf
(

)

å

-

=

1

0

,

,

SRS,

)

(

i

S

m

c

f

b

m

C

d


image25.wmf
i

S


image26.wmf
(

)

i

S

C


image27.wmf
1

)

(

0

SRS

-

-

i

i

K


image28.wmf
0

i

i

-


image29.wmf
)

(

SRS

i

K


image30.wmf
i


image31.wmf
0

0

>

i


image32.wmf
)

(

0

SRS

i

i

K

-


image33.wmf
)

(

SRS

i

K


image34.wmf
)

(

SRS

i

K


image35.wmf
)

(

SRS

i

K


image36.wmf
min

SRS,

K


image37.wmf
slot

symb

N


image38.wmf
0

i

i

-


image39.wmf
(

)

0

)

(

1

0

,

,

SRS,

³

å

-

=

i

S

m

c

f

b

m

C

d


image40.wmf
)

(

)

(

0

,

,

,

,

i

i

h

i

h

c

f

b

c

f

b

-

=


image41.wmf
(

)

0

)

(

1

0

,

,

SRS,

£

å

-

=

i

S

m

c

f

b

m

C

d


image42.wmf
)

(

)

(

0

,

,

,

,

i

i

h

i

h

c

f

b

c

f

b

-

=


image43.wmf
)

(

,

,

O_SRS,

s

c

f

b

q

P


image44.wmf
)

(

,

,

,

SRS

s

c

f

b

q

a


image45.wmf
l


image46.wmf
,,

()0,0,1,...,

bfc

hkki

==


image47.wmf
,,,,,2,,,

(0)

bfcrampupbfcmsgbfc

hP

d

=D+


image48.wmf
c

f

b

msg

,

,

,

2

d


image49.wmf
(

)

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

D

÷

÷

ø

ö

ç

ç

è

æ

×

+

×

+

-

=

D

c

f

b

ested

rampuprequ

d

c

f

b

s

c

f

b

c

f

b

s

c

f

b

c

f

c

f

b

rampup

P

q

PL

q

i

M

q

P

P

P

,

,

,

,

,

,

,

,

SRS

,

,

SRS,

10

,

,

O_SRS,

,

,

CMAX

,

,

,

,

)

(

)

(

))

(

2

(

log

10

)

(

,

0

max

min

a

m


image50.wmf
c

f

b

ested

rampuprequ

P

,

,

,

D


image51.wmf
,,SRS,,,

()()

bfcbfc

hii

d

=


image52.wmf
min

SRS,

K


image53.wmf
c

f

b

,

,

SRS,

d


image54.wmf
ï

þ

ï

ý

ü

ï

î

ï

í

ì

×

+

×

+

=

)

(

)

(

))

(

2

(

log

10

)

(

),

(

min

)

,

(

,

,

,

,

,

SRS

,

,

SRS,

10

,

,

O_SRS,

,

,

CMAX

,

SRS,

d

c

f

b

s

c

f

b

c

f

b

s

c

f

b

c

f

s

f,c

b

q

PL

q

i

M

q

P

i

P

q

i

P

a

m


