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5.4.1
PUCCH formats 1, 1a and 1b
For PUCCH format 1, information is carried by the presence/absence of transmission of PUCCH from the UE. In the remainder of this section, 
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 shall be assumed for PUCCH format 1.

For PUCCH formats 1a and 1b, one or two explicit bits are transmitted, respectively. The block of bits 
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 shall be modulated as described in Table 5.4.1-1, resulting in a complex-valued symbol
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. The modulation schemes for the different PUCCH formats are given by Table 5.4-1.

The complex-valued symbol 
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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 
[image: image11.wmf])

1

(

),...,

0

(

PUCCH

seq

-

N

y

y

 shall be scrambled by 
[image: image12.wmf])

(

s

n

S

 and block-wise spread with the orthogonal sequence 
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 for both slots of normal PUCCH formats 1/1a/1b, and 
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for the second slot of shortened PUCCH formats 1/1a/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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Resources used for transmission of PUCCH format 1, 1a and 1b are identified by a resource index 
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The resource indices within the two resource blocks in the two slots of a subframe to which the PUCCH is mapped are given by
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for normal CP and 
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for extended CP.
Step-1: If mixed type RB exists, UE would do
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Step-2: UE tests itself occurring to the same region (odd-m or even-m) with that of mix type RB
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Step 3: To derive CS, OC and m for the next PUCCH slot, parameters in Table-5.4.1 are needed for the following equations.
          Table 5.4.1 Parameter R and KRB for deriving S
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	Mixed type RB exist and
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	 mixed type RB not exists
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Note that T denotes the system time for current slot, where the system time accumulates the number of slots.
The parameter delta-PUCCH-shift 
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 is provided by higher layers. 

Table 5.4.1-1: Modulation symbol 
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Table 5.4.1-2: Orthogonal sequences 
[image: image56.wmf][

]

)

1

(

)

0

(

PUCCH

SF

-

N

w

w

L

 for 
[image: image57.wmf]4

PUCCH

SF

=

N

.

	Sequence index 
[image: image58.wmf])

(

s

oc

n

n


	Orthogonal sequences 
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Table 5.4.1-3: Orthogonal sequences 
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5.4.2
PUCCH formats 2, 2a and 2b

The block of bits 
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 shall be scrambled with a UE-specific scrambling sequence, resulting in a block of scrambled bits
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where the scrambling sequence 
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 is given by Section 7.2. The scrambling sequence generator shall be initialised with 
[image: image74.wmf]ë

û

(

)

(

)

RNTI

16

cell

ID

s

init

2

1

2

1

2

n

N

n

c

+

×

+

×

+

=

 at the start of each subframe.

The block of scrambled bits 
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 shall be QPSK modulated as described in Section 7.1, resulting in a block of complex-valued modulation symbols
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Each complex-valued symbol 
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where 
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Resources used for transmission of PUCCH formats 2/2a/2b are identified by a resource index 
[image: image83.wmf](2)

PUCCH

n

 from which the cyclic shift 
[image: image84.wmf])

,

(

s

l

n

a

 is determined according to


[image: image85.wmf]RB

sc

s

cs

s

)

,

(

2

)

,

(

N

l

n

n

l

n

×

=

p

a


where


[image: image86.wmf](

)

RB

SC

s

s

cell

cs

s

cs

N

n

n

l

n

n

l

n

n

mod

)

(

'

)

,

(

)

,

(

+

=


and

[image: image87.wmf](

)

î

í

ì

+

+

<

=

otherwise

mod

1

 

if

mod

)

(

'

RB

sc

(1)

cs

(2)

PUCCH

(2)

RB

RB

sc

)

2

(

PUCCH

RB

sc

(2)

PUCCH

s

N

N

n

N

N

n

N

n

n

n


for 
[image: image88.wmf]0

2

mod

s

=

n

 and by


[image: image89.wmf](

)

[

]

(

)

(

)

î

í

ì

-

-

<

-

+

+

-

=

otherwise

mod

2

 

if

1

1

mod

1

)

1

(

'

)

(

'

RB

sc

)

2

(

RB

sc

(2)

RB

RB

sc

)

2

(

PUCCH

RB

sc

s

RB

sc

s

N

n

N

N

N

n

N

n

n

N

n

n

PUCCH


for 
[image: image90.wmf]1

2

mod

s

=

n

.

[image: image91.wmf]'()

 

s

nn

 can be determined by the following steps.
[image: image138.wmf],..

 

ow

Step-1: If mixed type RB exists, UE tests that mixed type RB occurs to odd-m or even-m RB by doing
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   Step-2: UE tests 
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Step 3: To derive CS and m for the next PUCCH slot, parameters in Table-5.4.2-1 are needed for the following equations.
Table 5.4.2-1  Parameters R and KRB for deriving S
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Note that T denotes the system time for current slot, where the system time accumulates the number of slots.
For PUCCH formats 2a and 2b, supported for normal cyclic prefix only, the bit(s) 
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 used in the generation of the reference-signal for PUCCH format 2a and 2b as described in Section 5.5.2.2.1. 

Table 5.4.2-1: Modulation symbol 
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5.4.3
Mapping to physical resources

The block of complex-valued symbols 
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The physical resource blocks to be used for transmission of PUCCH in slot 
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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.
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Figure 5.4.3-1: Mapping to physical resource blocks for PUCCH.
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