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5.1.1
CRC calculation

Denote the input bits to the CRC computation by
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, and the parity bits by
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. A is the size of the input sequence and L is the number of parity bits. The parity bits are generated by one of the following cyclic generator polynomials:

-
gCRC24A(D) = [D24 + D23 + D18 + D17 + D14 + D11 + D10 + D7 + D6 + D5 + D4 + D3 + D + 1] and;

-
gCRC24B(D) = [D24 + D23 + D6 + D5 + D + 1] for a CRC length L = 24 and;

-
gCRC16(D) = [D16 + D12 + D5 + 1] for a CRC length L = 16.
-
gCRC8(D) = [D8 + D7 + D4 + D3 + D + 1] for a CRC length of L = 8.
The encoding is performed in a systematic form, which means that in GF(2), the polynomial:
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yields a remainder equal to 0 when divided by the corresponding length-24 CRC generator polynomial, gCRC24A(D) or gCRC24B(D), the polynomial:
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yields a remainder equal to 0 when divided by gCRC16(D), and the polynomial:
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yields a remainder equal to 0 when divided by gCRC8(D).
The bits after CRC attachment are denoted by
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, where B = A+ L. The relation between ak and bk is:
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for k = 0, 1, 2, …, A-1
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for k = A, A+1, A+2,..., A+L-1.

//-----//
5.2.2.6 
Channel coding of control information

The coding rate of the control information when multiplexed with the data transmission is given by the modulation scheme and the coding rate used for the UL-SCH transmission. Different coding rates for the control information are achieved by allocating different number of coded symbols for its transmission.

When multiplexed with the data transmission in the uplink shared data channel, the channel coding for HARQ-ACK and channel quality information 
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 is done independently. 

For HARQ-ACK information

· If HARQ-ACK consists of 1-bit of information, i.e., 
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, it is first encoded according to Table 5.2.2-1.

· If HARQ-ACK consists of 2-bits of information, i.e., 
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, it is first encoded according to Table 5.2.2-2.

Table 5.2.2-1: Encoding of 1-bit HARQ-ACK

	Qm
	Encoded HARQ-ACK

	2
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Table 5.2.2-2: Encoding of 2-bit HARQ-ACK

	Qm
	Encoded HARQ-ACK

	2
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[Note from the editor: the ‘x’ above is a placeholder for 211 to treat bits with this value differently when performing scrambling of coded bits. This will enable limiting the constellation size used for ACK transmission in PUSCH to QPSK.]

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 bit for all the encoded HARQ-ACK blocks.  The vector sequence output of the channel coding for HARQ-ACK information is denoted by 
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, where 
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, and is obtained as follows:

Set i ,k to 0

while 
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end while

For channel quality control information

· If the payload size is less than or equal to 11 bits, the channel coding of the channel quality information is performed according to subclause 5.2.3.3 with input sequence 
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· For payload sizes greater than 11 bits, the CRC attachment, channel coding and rate matching of the channel quality information is performed according to subclauses 5.1.1, 5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC attachment is  
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 and the CRC length is L = 8. The output bit sequence of the CRC attachment operation is the input bit sequence to the channel coding operation. The output bit sequence of the channel coding operation is the input bit sequence to the rate matching operation. 
The output sequence for the channel coding of channel quality information is denoted by 
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