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5.2.2
Uplink shared channel

Figure 5.2.2-1 shows the processing structure for the UL-SCH transport channel. Data arrives to the coding unit in form of a maximum of one transport block every transmission time interval (TTI). The following coding steps can be identified:

· Add CRC to the transport block

· Code block segmentation and code block CRC attachment

· Channel coding of data and control information

· Rate matching

· Code block concatenation

· Multiplexing of data and control information

· Channel interleaver

The coding steps for UL-SCH transport channel are shown in the figure below. 
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Figure 5.2.2-1: Transport channel processing for UL-SCH
5.2.2.6 
Channel coding of control information

Control data arrives at the coding unit in the form of channel quality information (CQI and/or PMI), HARQ-ACK and rank indication. Different coding rates for the control information are achieved by allocating different number of coded symbols for its transmission. When control data are transmitted in the PUSCH, the channel coding for HARQ-ACK, rank indication and channel quality information 
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 is done independently. 

The number of coded symbols for HARQ-ACK and rank indicator is determined by 
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where 
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 is the number of ACK/NACK bits or rank indicator bits and 
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 is the code rate given by,
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where 
[image: image8.wmf]PUSCH

sc

M

 is the scheduled bandwidth for uplink transmission, expressed as a number of subcarriers in [2].

For HARQ-ACK information 
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For rank indication 
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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 where 
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 and where ‘
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’ represents XOR operation.
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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The “x” in Table 5.2.2-1 and 5.2.2-2 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 the case that HARQ-ACK consists of one or two bits 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 bit 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 the case that HARQ-ACK consists of more than two bits information, i.e. 
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 is obtained as
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 where i = 0, 1, 2, …, QACK-1 and the basis sequences Mi,n are defined in Table 5.2.2.6.4-1.
The vector sequence output of the channel coding for HARQ-ACK information is denoted by 
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, and is obtained as follows:

Set i ,k to 0

while 
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end while

For rank indication (RI)

· If RI consists of 1-bit of information, i.e., 
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, it is first encoded according to Table 5.2.2-3.

· If RI consists of 2-bits of information, i.e., 
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, it is first encoded according to Table 5.2.2-4 where 
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Table 5.2.2-3: Encoding of 1-bit RI

	Qm
	Encoded RI

	2
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Table 5.2.2-4: Encoding of 2-bit RI

	Qm
	Encoded RI

	2
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The “x” in Table 5.2.2-3 and 5.2.2-4 are placeholders for [2] to scramble the RI bits in a way that maximizes the Euclidean distance of the modulation symbols carrying rank information.

The bit sequence 
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 is obtained by concatenation of multiple encoded RI blocks where 
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 is the total number of coded bit for all the encoded RI blocks.  The last concatenation of the encoded RI block may be partial so that the total bit sequence length is equal to
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Set i ,k to 0

while 
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end while

For channel quality control information (CQI and/or PMI)
The number of coded symbols for channel quality information is determined by 
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where 
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 is the number of CQI and CRC bits,  and [
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· 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 5.2.2.6.4 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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