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5.2.4
Uplink control information on PUSCH without UL-SCH data

When control data are sent via PUSCH without UL-SCH data, the following coding steps can be identified:

· Channel coding of control information

· Control information mapping

· Channel interleaver

5.2.4.1 
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 the UE transmits HARQ-ACK bits or rank indicator bits, it shall determine the number of coded symbols 
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where 
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 is the number of ACK/NACK bits or rank indicator bits, 
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 is the number of CQI bits including CRC bits, 
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 is the scheduled bandwidth for PUSCH transmission in the current subframe expressed as a number of subcarriers in [2]. 
For HARQ-ACK information 
[image: image6.wmf]Q

Q

Q

m

ACK

¢

×

=

 and [
[image: image7.wmf]HARQACKCQI

PUSCH

offset

offsetoffset

-

D=D-D

], where 
[image: image8.wmf]ACK

HARQ

offset

-

D

 shall be determined according to [4].
For rank indication 
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The channel coding and rate matching of the control data is performed according to subclause 5.2.2.6. The coded output sequence for channel quality information is denoted by 
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, the coded vector sequence output for HARQ-ACK is denoted by 
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 and the coded vector sequence output for rank indication is denoted by 
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5.2.4.2 
Control information mapping

The input are the coded bits of the channel quality information denoted by 
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. The output is denoted by 
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 are column vectors of length 
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Denote the number of SC-FDMA symbols per subframe for PUSCH transmission by 
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The control information shall be mapped as follows:

Set j, k to 0

while 
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end while
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