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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. 

For TDD, the number of HARQ-ACK bits is determined as described in section 7.3 of [3].

When the UE transmits HARQ-ACK bits or rank indicator bits, it shall determine the number of coded modulation symbols per layer 
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 for HARQ-ACK or rank indicator as follows.

For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-ACK bits or rank indicator bits:
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where 
· 
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 is the number of HARQ-ACK bits or rank indicator bits, 
· 
[image: image5.wmf]PUSCH

sc

M

 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, expressed as a number of subcarriers in [2], and 
· 
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is the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the same transport block, respectively, given by 
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 is equal to 1 
· if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial transmission, or 
· if UE transmits PUSCH and SRS in the same subframe for initial transmission, or 
· if the PUSCH resource allocation for initial transmission even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2], or 
· if the subframe for initial transmission is a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3], or 
· if the subframe for initial transmission is a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with multiple TAGs. 
· Otherwise 
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 is equal to 0. 
· 
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 are obtained from the initial PDCCH or EPDCCH for the same transport block. If there is no initial PDCCH or EPDCCH with DCI format 0 for the same transport block, 
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 shall be determined from:
· the most recent semi-persistent scheduling assignment PDCCH or EPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 
· the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.

For the case when two transport blocks are transmitted in the PUSCH conveying the HARQ-ACK bits or rank indicator bits:
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where 
· 
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 is the number of HARQ-ACK bits or rank indicator bits, 
· 
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 is the modulation order of transport block “x”, and 
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 are the scheduled bandwidths for PUSCH transmission in the initial sub-frame for the first and second transport block, respectively,  expressed as a number of subcarriers in [2], and 
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are the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the first and second transport block given by 
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 is equal to 1 
· if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial transmission, or 
· if UE transmits PUSCH and SRS in the same subframe for initial transmission of transport block “x”, or 
· if the PUSCH resource allocation for initial transmission of transport bock “x”  even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2] , or 
· if the subframe for initial transmission of transport block “x” is a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3], or 
· if the subframe for initial transmission of transport block “x” is a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with multiple TAGs. 
· Otherwise 
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 are obtained from the initial PDCCH or EPDCCH for the corresponding transport block. 

[…]
For channel quality control information (CQI and/or PMI denoted as CQI/PMI)

When the UE transmits channel quality control information bits, it shall determine the number of modulation coded symbols per layer 
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 for channel quality information as 
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where 
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 is the number of CQI/PMI bits, 
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 is the number of CRC bits given by 
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 shall be determined according to [3] depending on the number of transmission codewords for the corresponding PUSCH. If RI is not transmitted then  
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The variable “x” in 
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 represents the transport block index corresponding to the highest IMCS value indicated by the initial UL grant.  In case the two transport blocks have the same IMCS value in the corresponding initial UL grant, “x =1”, which corresponds to the first transport block. 
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 are obtained from the initial PDCCH or EPDCCH for the same transport block. If there is no initial PDCCH or EPDCCH with DCI format 0 for the same transport block, 
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 shall be determined from:

· the most recent semi-persistent scheduling assignment PDCCH or EPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

· the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.
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For UL-SCH data information 
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 is the number of layers the corresponding UL-SCH transport block is mapped onto, 
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, and 
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 is the number of SC-FDMA symbols in the current PUSCH transmission sub-frame given by 
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 is equal to 1 if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial transmission, or if UE transmits PUSCH and SRS in the same subframe for the current subframe, or if the PUSCH resource allocation for the current subframe even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2], or if the current subframe is a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3], or if the current subframe is a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with multiple TAGs. Otherwise 
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 is equal to 0.
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