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1. Introduction

Although the performance requirement for NACK is more challenging than that for ACK, NACK signals would get more interference than ACK based on current PUCCH structure[1]. This contribution proposes a simple ACK/NACK scrambling scheme that can moderate this issue.
2. Proposal
Since the constellation point of the scheduling requests shall be aligned with NACK point, the scrambling is applied for all the PUCCH formats 1/1a/1b. Hence, we propose followings.
· Apply scrambling value “S” on the PUCCH formats 1/1a/1b
· “S” is multiplexed to the modulated PUCCH signal “
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· The value of “S” is 1 or 
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3. Conclusion

We propose to agree on the way forward in section 2. The proposed text for 36.211 is shown in the Annex.
References
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Annex : Text proposal for 36.211 (V8.3.0)
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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 shall be multiplied with a cyclically shifted length 
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where 
[image: image12.wmf])

(

)

(

,

n

r

v

u

a

 is defined by section 5.5.1 with
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The cyclic shift 
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 varies between symbols and slots as defined below. 

The block of complex-valued symbols 
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with 
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 for PUCCH format 1 and  normal PUCCH formats 1a/1b, and 
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Resources used for transmission of PUCCH format 1, 1a and 1b are identified by a resource index 
[image: image23.wmf](1)

PUCCH

n

 from which the orthogonal sequence index 
[image: image24.wmf])

(

s

oc

n

n

 and the cyclic shift 
[image: image25.wmf])

(

s

n

a

 are determined according to


[image: image26.wmf]ë

û

ë

û

(

)

(

)

[

]

(

)

[

]

ï

î

ï

í

ì

¢

+

+

D

×

¢

+

¢

D

+

+

D

×

¢

+

=

×

=

ï

î

ï

í

ì

¢

D

×

¢

×

¢

D

×

¢

=

prefix

 

cyclic

 

extended

for 

mod

mod

2

)

(

)

(

)

,

(

prefix

 

cyclic

 

normal

for 

mod

mod

mod

)

(

)

(

)

,

(

)

(

)

(

2

)

(

prefix

 

cyclic

 

extended

for 

)

(

2

prefix

 

cyclic

 

normal

for 

)

(

)

(

RB

sc

s

oc

PUCCH

offset

PUCCH

shift

s

cell

cs

RB

sc

PUCCH

shift

s

oc

PUCCH

offset

PUCCH

shift

s

cell

cs

s

cs

RB

sc

s

cs

s

PUCCH

shift

s

PUCCH

shift

s

s

oc

N

N

n

n

n

n

l

n

n

N

N

n

n

n

n

l

n

n

n

n

N

n

n

n

N

n

n

N

n

n

n

n

s

s

d

d

p

a


where 


[image: image27.wmf]î

í

ì

=

ï

î

ï

í

ì

D

×

<

=

¢

prefix

 

cyclic

 

extended

2

prefix

 

cyclic

 

normal

3

otherwise

 

if

RB

sc

PUCCH

shift

(1)

cs

(1)

PUCCH

(1)

cs

c

N

N

c

n

N

N


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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are set by higher layers. 

Table 5.4.1-1: Modulation symbol 
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Table 5.4.1-2: Orthogonal sequences 
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Table 5.4.1-3: Orthogonal sequences 
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	Orthogonal sequences 
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