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1. Introduction

In the last #51 meeting in Jeju, the exact coding scheme for CQI was TBD [1]. In this contribution we propose a CQI coding scheme based on Reed-Muller coding.
2. (20,k) CQI coding on PUCCH
The proposed coding uses the already existing TFCI (32,10) code [2] and punctures them into (20,10) code. Since the original TFCI code does not support information payload of more than 10 bits, we have added more columns using computer search, creating a (20,k) code.
Table 1. Basis sequences for (20,k) PUCCH CQI coding

	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
	Mi,13

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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


The k CQI information bits a0 , a1 , a2 , a3 , a4 , … , ak-1 (where a0 is LSB and ak-1 is MSB) is encoded into output code word bits bi. The relation between input CQI information bits and output code words bits are given below:
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where i = 0, …, 19.
Depending of the outcome of the CQI format in PUCCH decision we may or may not need to support CQI information payload bits up to 14. So depending on the outcome, we may need to delete the extra columns, if needed. 
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