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1
Introduction
In [1], cyclic shifts (CS) for PUCCH formats 1/1a/1b can be shifted by a higher-layer signalled offset value 
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 intended for improving inter-cell interference. However, its effect is nullified by the always-on cell-specific symbol-level cyclic shift offsets by the sequence denoted by 
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. In addition, we note that the usage of 
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 for the case of mixed PUCCH in [2], which was agreed in principle in RAN1#53b, would create resource collisions between formats 1/1a/1b and formats 2/2a/2b.
In this contribution, we propose to remove parameter 
[image: image4.wmf]PUCCH
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for PUCCH resource mapping for the purpose of simplification and correction.
2
Discussion 
2.1
 Current Specification
In Section 5.4.1 of [1], it is specified that for PUCCH formats 1/1a/1b, the CSs are derived by: 
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Parameter 
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 is set by higher layers intended for improving inter-cell interference. For instance, with 
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, respectively, such that for any given orthogonal cover, the set of 6 cyclic shifts used by one cell would, ideally, not overlap with the set of 6 cyclic shifts used by the other cell. 

However, the CSs are further offset by
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, which is a cell-specific random sequence. Note that this sequence is always enabled and applied to the CSs on a per-symbol basis. As a result, the purpose of introducing 
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is already fully covered by 
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also provides inter-cell interference improvement with a finer time resolution.
It was noted that 
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was also used for the same purpose in [2] (agreed in principle in RAN1#53b) for the case of mixed RB carrying both formats 1/1a/1b and 2/2a/2b, as shown below:
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However, we note that the usage of 
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 in (2) is not only nullified by 
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, but subject to resource collisions between formats 1/1a/1b, and formats 2/2a/2b. This is because while the offset in (2) is applied for all 12 cyclic shifts, it is only applied for
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2.1
 Proposed Change
In light of the above discussions, we propose to remove 
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 from the CS derivation for formats 1/1a/1b in [1], and formats 2/2a/2b for the mixed RB case in [2]. 
3
Conclusion 

For the purpose of simplification and correction, we propose to adopt the above change. The draft CR for both [1] (36.211) and [2] (R1-082264) is included in the Appendix.
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Appendix A: CR (36.211)
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 
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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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with 
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 for PUCCH format 1 and  normal PUCCH formats 1a/1b, and 
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for 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.

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


[image: image44.wmf](

)

(

)

ï

î

ï

í

ì

D

×

D

×

-

D

×

<

=

¢

otherwise

mod

 

if

)

(

PUCCH

shift

RB

sc

PUCCH

shift

(1)

cs

)

1

(

PUCCH

PUCCH

shift

(1)

cs

)

1

(

PUCCH

)

1

(

PUCCH

s

N

c

N

c

n

N

c

n

n

n

n


for 
[image: image45.wmf]0

2

mod

s

=

n

 and by


[image: image46.wmf](

)

[

]

(

)

ï

î

ï

í

ì

-

¢

D

×

³

-

+

D

+

-

¢

=

¢

otherwise

)

1

(

 

and

prefix 

 

cyclic

 

normal

for 

1

1

3

mod

1

)

1

(

3

)

(

s

PUCCH

shift

(1)

cs

)

1

(

PUCCH

PUCCH

shift

RB

sc

s

s

n

n

N

c

n

N

n

n

n

n


for 
[image: image47.wmf]1

2

mod

s

=

n

.

The quantity


[image: image49.wmf]}

3

,

2

,

1

{

PUCCH

shift

Î

D


is set by higher layers. 

Table 5.4.1-1: Modulation symbol 
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 for PUCCH formats 1a and 1b.
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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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Appendix B: Correction to [2] (R1-082664)
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 
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 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 
[image: image84.wmf])

(

)

(

,

i

r

v

u

a

 is defined by section 5.5.1 with
[image: image85.wmf]PUCCH

seq

RS

sc

N

M

=

.

Resources used for transmission of PUCCH formats 2/2a/2b are identified by a resource index 
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For PUCCH formats 2a and 2b, supported for normal cyclic prefix only, the bit(s) 
[image: image96.wmf])

1

(

),...,

20

(

bit

-

M

b

b

 shall be modulated as described in Table 5.4.2-1 resulting in a single modulation symbol 
[image: image97.wmf])

10

(

d

 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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