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1.1. Proposal
We propose to adopt the (32,13) linear block code described in Section 2 for PUCCH coding and piggybacked CQI coding.
2.1. Proposed block coding 
Recent decisions made in Shenzhen #52bis indicate that the 14th column on the (20,14) code is not needed since the subcode structure for extended CP is to be removed. The maximum number of bits required for the PUCCH format 2/2a/2b is 13, which consists of 11 bits for CQI and 2 bits ACK/NACK. Here we propose a (32,13) base code which contains the original (20,13) base code already defined in TS 36.212. Rows 0 to 19 contain the original (20,13) base code already defined in the specifications and rows 20 to 31 contain the extension to (32,13) base code. We can see that columns 0 to 5 contains the 1st order Reed-Muller basis for length 32, with the exception of re-ordered rows to define the original (20,13) base code in the specifications.
Table 1. (32,13) Base Code PUCCH CQI piggyback transmission on PUSCH
	i
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4
	Mi,5
	Mi,6
	Mi,7
	Mi,8
	Mi,9
	Mi,10
	Mi,11
	Mi,12

	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0

	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0

	2
	1
	0
	0
	1
	0
	0
	1
	0
	1
	1
	1
	1
	1

	3
	1
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	1
	1

	4
	1
	1
	1
	1
	0
	0
	0
	1
	0
	0
	1
	1
	1

	5
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	1
	1
	1

	6
	1
	0
	1
	0
	1
	0
	1
	0
	1
	1
	1
	1
	1

	7
	1
	0
	0
	1
	1
	0
	0
	1
	1
	0
	1
	1
	1

	8
	1
	1
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1
	1

	9
	1
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1
	1
	1

	10
	1
	0
	1
	0
	0
	1
	1
	1
	0
	1
	1
	1
	1

	11
	1
	1
	1
	0
	0
	1
	1
	0
	1
	0
	1
	1
	1

	12
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1

	13
	1
	1
	0
	1
	0
	1
	0
	1
	0
	1
	1
	1
	1

	14
	1
	0
	0
	0
	1
	1
	0
	1
	0
	0
	1
	0
	1

	15
	1
	1
	0
	0
	1
	1
	1
	1
	0
	1
	1
	0
	1

	16
	1
	1
	1
	0
	1
	1
	1
	0
	0
	1
	0
	1
	1

	17
	1
	0
	0
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1

	18
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0

	19
	1
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0

	20
	1
	0
	1
	0
	0
	0
	1
	0
	0
	0
	1
	0
	1

	21
	1
	1
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	0

	22
	1
	0
	0
	0
	1
	0
	0
	1
	1
	0
	1
	0
	1

	23
	1
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	0

	24
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1

	25
	1
	1
	0
	0
	0
	1
	1
	1
	0
	0
	1
	1
	1

	26
	1
	0
	1
	1
	0
	1
	0
	0
	1
	1
	0
	0
	0

	27
	1
	1
	1
	1
	0
	1
	0
	1
	1
	1
	0
	1
	0

	28
	1
	0
	1
	0
	1
	1
	1
	0
	1
	0
	0
	1
	0

	29
	1
	0
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1
	1

	30
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1

	31
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


The procedure which uplink control information is encoded is described below;

Uplink control information bits are denoted by 
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, where A is the payload size of the control information bits to be transmitted. After encoding the bits are denoted by 
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 where i = 0, 1, 2, …, B-1.

where B is 32 when control information bits less than 12 bits are piggybacked on PUSCH, and B is 20 for PUCCH format 2/2a/2b. Since the proposed (32,13) code is an extension of the (20,13) code already adopted in the specification, it is proposed to replace the (20,14) base code in the specifications.
To support variable code rates for the CQI piggybacked on PUSCH, we propose to adopt simple circular buffer rate matching approach which has been used in other LTE channel coding procedures.  The actual encoded bits to be transmitted on the PUSCH are denoted by 
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, where C is the number of bits to be transmitted on the PUSCH for the piggybacked CQI, and 
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