Page 1



3GPP TSG-RAN WG1 Meeting #70bis 
(
R1-124308
San Diego, U.S.A, 8th-12th, October, 2012
	CR-Form-v9.6

	Draft CHANGE REQUEST

	

	(

	36.212
	CR
	CRNum
	(

rev
	-
	(

Current version:
	10.6.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Draft CR for correction to input sequence for PUCCH format 3

	
	

	Source to WG:
(

	LG Electronics

	Source to TSG:
(

	

	
	

	Work item code:
(

	LTE_CA-Core
	
	Date: (

	25/09/2012

	
	
	
	
	

	Category:
(

	
	
	Release: (

	Rel-10

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(
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5.2.3.1
Channel coding for UCI HARQ-ACK

The HARQ-ACK bits are received from higher layers for each subframe of each cell.  Each positive acknowledgement (ACK) is encoded as a binary ‘1’ and each negative acknowledgement (NACK) is encoded as a binary ‘0’. For the case where PUCCH format 3 [2] is configured by higher layers and is used for transmission of the HARQ-ACK feedback information, the HARQ-ACK feedback consists of the concatenation of HARQ-ACK bits for each of the serving cells. For cells configured with transmission modes 1, 2, 5, 6 or 7 [3], i.e., single codeword transmission modes, 1 bit of HARQ-ACK information, 
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,  is used for that cell. For cells configured with other transmission modes, 2 bits of HARQ-ACK information are used for those cells, i.e., 
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 corresponding to HARQ-ACK bit for codeword 0 and 
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 corresponding to that for codeword 1. 

Define 
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as the number of HARQ-ACK bits including the possible concurrent transmission of scheduling request when PUCCH format 3 is used for transmission of HARQ-ACK feedback (section 10.1 in [3]).

For FDD, the sequence of bits 
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 is the result of the concatenation of HARQ-ACK bits for different cells according to the following pseudo-code: 

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set j = 0 – HARQ-ACK bit index

Set 
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 to the number of cells configured by higher layers for the UE

while c <  
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if transmission mode configured in cell 
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 -- 1 bit HARQ-ACK feedback for this cell
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 HARQ-ACK bit of this cell



j = j + 1



else




[image: image13.wmf]=

j

a

  HARQ-ACK bit corresponding to the first codeword of this cell



j = j + 1
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 HARQ-ACK bit corresponding to the second codeword of this cell



j = j + 1



end if

c = c + 1

end while

For TDD, the sequence of bits 
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 is obtained from the HARQ-ACK bits for different cells and different subframes.

Define 
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 as the number of cells configured by higher layers for the UE and 
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as the number of downlink subframes for which the UE needs to feedback HARQ-ACK bits in cell c as defined in Section 7.3 of [3].
The number of HARQ-ACK bits for the UE to convey is computed as follows: 

Set k = 0 – counter of HARQ-ACK bits

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

while c < 
[image: image18.wmf]DL

cells

N

  


set l = 0;

while l < 
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if transmission mode configured in cell 
[image: image20.wmf]}

7

,

6

,

5

,

2

,

1

{

Î

c

 -- 1 bit HARQ-ACK feedback for this cell




k = k + 1




else




k = k + 2


end if

l = l+1

end while

c = c + 1

end while

If k  ≤  20, the multiplexing of HARQ-ACK bits is performed according to the following pseudo-code:
Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set j = 0 – HARQ-ACK bit index

while c < 
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set l = 0;

while l < 
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if transmission mode configured in cell 
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 -- 1 bit HARQ-ACK feedback for this cell
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 HARQ-ACK bit of this cell as defined in Section 7.3 of [3]




j = j + 1




else
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 HARQ-ACK bit of this cell as defined in Section 7.3 of [3]




j = j + 2


end if

l = l+1

end while

c = c + 1

end while

If k  >  20, spatial bundling is applied to all subframes in all cells and the multiplexing of HARQ-ACK bits is performed according to the following pseudo-code

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set j = 0 – HARQ-ACK bit index

while c < 
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set l = 0;

while l < 
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if transmission mode configured in cell 
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 – 1 bit HARQ-ACK feedback for this cell
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 HARQ-ACK bit of this cell as defined in Section 7.3 of [3]



j = j + 1




else
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 binary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of this cell as defined in Section 7.3 of [3]



j = j + 1





end if

l = l+1

end while

c = c + 1

end while


For 
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 is obtained by setting 
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 is obtained by setting 
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 if i is odd.
In case the transmission of HARQ-ACK feedback using PUCCH format 3 [2] coincides with a sub-frame configured to the UE by higher layers for transmission of scheduling request, the scheduling request bit (1 = positive SR; 0 = negative SR) is appended at the end of the sequence of concatenated HARQ-ACK bits.

For 
[image: image38.wmf]11

3

format 

 

PUCCH

/

£

N

A

N

, the sequence of bits 
[image: image39.wmf]1

2

1

0

3

format 

 

PUCCH

/

,

,...,

,

,

-

N

A

N

a

a

a

a

 is encoded as follows 



[image: image40.wmf](

)

å

-

=

×

=

1

0

,

3

format 

 

PUCCH

/

2

mod

~

N

A

N

n

n

i

n

i

M

a

b


where i = 0, 1, 2, …, 31 and the basis sequences 
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 are defined in Table 5.2.2.6.4-1.
The output bit sequence 
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 is obtained by circular repetition of the sequence 
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where i = 0, 1, 2, …, B-1 and where 
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where i = 0, 1, 2, …, 23 and the basis sequences 
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 are defined in Table 5.2.2.6.4-1.
The output bit sequence 
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is obtained by the alternate concatenation of the bit sequences 
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 as follows

Set i, j = 0

while 
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i = i + 4


j = j + 2

end while

When PUCCH format 3 is not used for transmission of HARQ-ACK feedback, the HARQ-ACK bits are processed for transmission according to section 10.1 in [3].
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