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5.1.1.1
UE behaviour

The setting of the UE Transmit power
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 for the physical uplink shared channel (PUSCH) transmission in subframe i is defined by
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where,

· 
[image: image6.wmf]MAX

P

is the maximum allowed power that depends on the UE power class

· 
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is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks valid for subframe i.
· 
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is a parameter composed of the sum of a 8-bit cell specific nominal component 
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 signalled from higher layers for j=0 and 1 in the range of [-126,24] dBm with 1dB resolution and a 4-bit UE specific component 
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 configured by RRC for j=0 and 1 in the range of [-8, 7] dB with 1dB resolution. For PUSCH (re)transmissions corresponding to a configured scheduling grant then j=0 and for PUSCH (re)transmissions corresponding to a received PDCCH with DCI format 0 associated with a new packet transmission then j=1.
· 
[image: image11.wmf]{

}

1

,

9

.

0

,

8

.

0

,

7

.

0

,

6

.

0

,

5

.

0

,

4

.

0

,

0

Î

a

 is a 3-bit cell specific parameter provided by higher layers
· PL is the downlink pathloss estimate calculated in the UE
· 
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 is a cell specific parameter given by RRC
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 is the Transport Block Size for subframe i and 
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 for subframe i, where 
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 is defined in [4].
· 
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is a UE specific correction value, also referred to as a TPC command and is included in PDCCH with DCI format 0 or jointly coded with other TPC commands in PDCCH with DCI format 3/3A. The current PUSCH power control adjustment state is given by
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· The value of 
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· For FDD,
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= 4

· For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1-1
· For TDD UL/DL configuration 0

· If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH of DCI format 0 in which the second bit of the UL index is set, 
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= 7
· For all other PUSCH transmissions, 
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 is given in Table 5.1-1.The UE attempts to decode a PDCCH of DCI format 0 and a PDCCH of DCI format 3/3A in every subframe except when in DRX

· 
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dB for a subframe where no TPC command is decoded or where DRX occurs or i is not an uplink subframe in TDD.

· The
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 dB accumulated values signalled on PDCCH with DCI format 0 are [-1, 0, 1, 3].

· The 
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 dB accumulated values signalled on PDCCH with DCI format 3/3A are one of [-1, 1] or [-1, 0, 1, 3] as semi-statically configured by higher layers.

· If UE has reached maximum power, positive TPC commands shall not be accumulated

· If UE has reached minimum power, negative TPC commands shall not be accumulated

· UE shall reset accumulation

· at cell-change

· when entering/leaving RRC active state

· when an absolute TPC command is received

· when 
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is received

· when the UE (re)synchronizes
· 
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 represents current absolute value

· where 
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was signalled on PDCCH with DCI format 0 on subframe 
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· The value of 
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· For FDD,
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= 4

· For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1-1
· For TDD UL/DL configuration 0

· If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCHof DCI format 0 in which the second bit of the UL index is set, 
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= 7
· For all other PUSCH transmissions, 
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 is given in Table 5.1-1.
· The 
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 dB absolute values signalled on PDCCH with DCI format 0 are [-4,-1, 1, 4].

· 
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for a subframe where no PDCCH with DCI format 0 is decoded or where DRX occurs or i is not an uplink subframe in TDD.

· 
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 type (accumulation or current absolute) is a UE specific parameter that is given by RRC.

Table 5.1-1 
[image: image48.wmf]PUSCH
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 for TDD configuration 0-6

	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	- 
	-
	6
	7
	4
	-
	-
	6
	7
	4

	1
	-
	-
	6
	4
	-
	-
	-
	6
	4
	-

	2
	-
	-
	4
	-
	-
	-
	-
	4
	-
	-

	3
	-
	-
	4
	4
	4
	-
	-
	-
	-
	-

	4
	-
	-
	4
	4
	-
	-
	-
	-
	-
	-

	5
	-
	-
	4
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


5.1.1.2
Power headroom

The UE power headroom
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 valid for subframe i is defined by 
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 are defined in section 5.1.1.1. 

The power headroom shall be rounded to the closest value in the range [40; -23] dB with steps of 1 dB and is delivered by the physical layer to higher layers. 

5.1.2
Physical uplink control channel

5.1.2.1
UE behaviour

The setting of the UE Transmit power
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for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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where 

· 
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table entries for each PUCCH transport format (TF ) defined in Table 5.4-1 in [3] are given by RRC 

· Each signalled 
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2-bit value corresponds to a PUCCH (TF) relative to PUCCH format 0.

· 
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 is a parameter composed of the sum of a 5-bit cell specific parameter 
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 provided by higher layers with 1 dB resolution in the range of [-127, -96] dBm and a UE specific component 
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 configured by RRC in the range of [-8, 7] dB with 1 dB resolution.

· 
[image: image64.wmf]PUCCH
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 is a UE specific correction value, also referred to as a TPC command, included in a PDCCH with DCI format 1A/1/2 or sent jointly coded with other UE specific PUCCH correction values on a PDCCH with DCI format 3/3A.

· The UE attempts to decode a PDCCH with DCI format 3/3A and one or several PDCCHs with DCI format 1A/1/2 on every subframe except when in DRX.

· If the UE decodes a PDCCH with DCI format 1A/1/2 and the corresponding detected RNTI equals the C-RNTI of the UE, the UE shall use the 
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 provided in that PDCCH.

else 

· if the UE decodes a PDCCH with DCI format 3/3A, the UE shall use the 
[image: image66.wmf]PUCCH
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 provided in that PDCCH

else the UE shall set 
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 = 0 dB.

· 
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 is the current PUCCH power control adjustment state with initial condition 
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· The 
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 dB values signalled on PDCCH with DCI format 1A/1/2 are [-1, 0, 1, 3].

· The 
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 dB values signalled on PDCCH with DCI format 3/3A are [-1,1] or [-1,0,1,3] as semi-statically configured by higher layers.

· If UE has reached maximum power, positive TPC commands shall not be accumulated

· If UE has reached minimum power, negative TPC commands shall not be accumulated

· UE shall reset accumulation

· at cell-change

· when entering/leaving RRC active state

· when 
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is received

· when the UE (re)synchronizes

5.1.3
Sounding Reference Symbol

5.1.3.1
UE behaviour

The setting of the UE Transmit power 
[image: image75.wmf]SRS
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for the Sounding Reference Symbol transmitted on subframe i is defined by


[image: image76.wmf])}

(

)

(

)

(

log

10

,

min{

)

(

O_PUSCH

SRS

10

SRS_OFFSET

MAX

SRS

i

f

PL

j

P

M

P

P

i

P

+

×

+

+

+

=

a

[dBm]

where 

· For 
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 is a 4-bit UE specific parameter semi-statically configured by higher layers with 1dB step size in the range [-3, 12] dB.

· For 
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,
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 is a 4-bit UE specific parameter semi-statically configured by higher layers with 1.5 dB step size in the range [-10.5,12] dB

· 
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 is the bandwidth of the SRS transmission in subframe i expressed in number of resource blocks.
· 
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 is the current power control adjustment state for the PUSCH, see Section 5.1.1.1.

· 
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 is a parameter as defined in Section 5.1.1.1, where 
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