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5.2.2.6 
Channel coding of control information
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^
Unchanged parts are omitted.

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^
For HARQ-ACK

· Each positive acknowledgement (ACK) is encoded as a binary ‘1’ and each negative acknowledgement (NACK) is encoded as a binary ‘0’

· If HARQ-ACK feedback consists of 1-bit of information, i.e., 
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, it is first encoded according to Table 5.2.2.6-1.

· If HARQ-ACK feedback consists of 2-bits of information, i.e., 
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 with 
[image: image3.wmf] 

0

ACK

o

 corresponding to HARQ-ACK bit for codeword 0 and 
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 corresponding to that for codeword 1, or if HARQ-ACK feedback consists of 2-bits of information as a result of the aggregation of HARQ-ACK bits corresponding to two DL cells with which the UE is configured by higher layers, or if HARQ-ACK feedback consists of 2-bits of information corresponding to two subframes for TDD, it is first encoded according to Table 5.2.2.6-2 where 
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Table 5.2.2.6-1: Encoding of 1-bit HARQ-ACK.

	Qm
	Encoded HARQ-ACK
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Table 5.2.2.6-2: Encoding of 2-bit HARQ-ACK.

	Qm
	Encoded HARQ-ACK

	2
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· If HARQ-ACK feedback consists of 
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 bits of information as a result of the aggregation of HARQ-ACK bits corresponding to one or more DL cells with which the UE is configured by higher layers, i.e., 
[image: image13.wmf]ACK

O

ACK

ACK

ACK

o

o

o

1

1

0

,...,

 

-

, then a coded bit sequence 
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 is obtained by using the bit sequence 
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 as the input to the channel coding block described in section 5.2.2.6.4. In turn, the bit sequence 
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 is obtained by the circular repetition of the bit sequence 
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 so that the total bit sequence length is equal to
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· If HARQ-ACK feedback consists of 
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 bits of information as a result of the aggregation of HARQ-ACK bits corresponding to one or more DL cells with which the UE is configured by higher layers, i.e., 
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, then the coded bit sequence 
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 is obtained by using the bit sequence 
[image: image22.wmf]ACK

O

ACK

ACK

ACK

o

o

o

1

1

0

,...,

 

-

 as the input to the channel coding block described in section 5.2.2.6.5.
The “x” and “y” in Table 5.2.2.6-1 and 5.2.2.6-2 are placeholders for [2] to scramble the HARQ-ACK bits in a way that maximizes the Euclidean distance of the modulation symbols carrying HARQ-ACK information.

For FDD or TDD HARQ-ACK multiplexing when HARQ-ACK consists of one or two bits of information, the bit sequence 
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 is obtained by concatenation of multiple encoded HARQ-ACK blocks where 
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 is the total number of coded bits for all the encoded HARQ-ACK blocks.  The last concatenation of the encoded HARQ-ACK block may be partial so that the total bit sequence length is equal to
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For FDD when HARQ ACK consists of 2 or more bits of information as a result of the aggregation of more than one DL cell, the bit sequence 
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 is the result of the concatenation of HARQ-ACK bits for the multiple DL 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




[image: image30.wmf]=

ACK

j

o

 HARQ-ACK bit of this cell



j = j + 1



else
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 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 when HARQ ACK is for the aggregation of one or more DL cells and the UE is configured with PUCCH Format 3 [3], the bit sequence 
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 is the result of the concatenation of HARQ-ACK bits for the one or more  DL cells configured by higher layers and the multiple subframes as defined in [3]..

Define 
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cells
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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 subframes for which the UE needs to feed back HARQ-ACK bits as defined in Section 7.3 of [3].
5.2.3.1
Channel coding for UCI HARQ-ACK

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^
Unchanged parts are omitted.

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

N

 as the number of cells configured by higher layers for the UE and 
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as the number of subframes for which the UE needs to feed back HARQ-ACK bits in cell c as defined in Section 7.3 of [3].
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