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5.4.3
Mapping to physical resources

The block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
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 and mapped in sequence starting with 
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 to resource elements. PUCCH uses one resource block in each of the two slots in a subframe. Within the physical resource block used for transmission, the mapping of 
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 not used for transmission of reference signals shall be in increasing order of first 
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, then 
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 and finally the slot number, starting with the first slot in the subframe. 

The physical resource blocks to be used for transmission of PUCCH in slot 
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 is given by
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where the variable 
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 depends on the PUCCH format. For formats 1, 1a and 1b
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and for formats 2, 2a and 2b
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Mapping of modulation symbols for the physical uplink control channel is illustrated in Figure 5.4.3-1. 
In case of simultaneous transmission of sounding reference signal and PUCCH format 1a or 1b, one SC-FDMA symbol on PUCCH shall punctured.
5.4.1 PUCCH formats 1, 1a and 1b

The complex-valued symbol 
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 shall be multiplied with a cyclically shifted length 
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where 
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 is defined by section 5.5.1 with
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 varies between symbols and slots as defined below. 

The block of complex-valued symbols 
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 and block-wise spread with the orthogonal sequence 
[image: image24.wmf])

(

oc

i

w

n

 according to




[image: image26.wmf](

)

(

)

l

n

n

y

m

w

n

S

n

N

m

N

N

m

z

s

n

s

,

,

)

(

)

(

'

oc

PUCCH

seq

PUCCH

seq

PUCCH

SF

×

×

=

+

×

+

×

×


where 


[image: image27.wmf]1

,

0

'

1

,...,

0

1

,...,

0

PUCCH

seq

PUCCH

SF

=

-

=

-

=

m

N

n

N

m



[image: image28.wmf]l

 is the time domain index corresponding to m, and
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with 
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 for both slots of PUCCH format 1 and normal PUCCH formats 1a/1b, and 
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for the second slot of shortened PUCCH formats 1a/1b. The sequence 
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 is given by Table 5.4.1-2 and Table 5.4.1-3 and 
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is defined below.
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