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1 Introduction
In the RAN1#51 meeting in Jeju, it was agreed to use joint coding for CQI and ACK/NACK multiplexing on PUCCH with extended cyclic prefix. And in the RAN1#51bis meeting in Seville, a novel method for joint coding was proposed in [1] and was agreed. However, there is a remaining issue about the details for the ACK/NACK subcode design. In this contribution, we propose the detail design of the ACK/NACK subcode.
2 Details for the ACK/NACK subcode
Figure 1 illustrates the encoder for the proposed joint coding in [1]. Considering the number of bits for ACK/NACK, there are two options: 1 bit or 2 bits. And taking the number of bits for CQI into account, we think the value of 
[image: image1.wmf]d

N

 can not be too large, i.e. not larger than 6. Therefore, the ACK/NACK sub-encoder may be a (
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, 1) or (
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, 2) channel encoder. For the case of 1 bit ACK/NACK, we think the repetition coding is a best choice. And as for the case of 2 bits ACK/NACK, we can recall the channel coding for PCFICH in 49bis meeting described as follow [2]:
· PCFICH coding described with 4 explicit codewords, resulting from (3,2) simplex + 10 times repetition + appending 2 systematic bits (dmin=21)
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Figure 1: Encoder for the joint coding.

There are also 4 explicit codewords for 2 bits ACK/NACK, so we propose to use the same (3,2) code to encode the 2 bits ACK/NACK in the following way for different value of 
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 as illustrated in Figure 2.
· (3,2) simplex + 2 times repetition resulting a 4*6 output codeword matrix
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· For 
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, the output codewords will be 
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, i.e. the first three columns of matrix 
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· For 
[image: image10.wmf]4

d

N

=

, the output codewords will be 
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, i.e. the first four columns of matrix 
[image: image12.wmf]C

.

· For 
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, the output codewords will be 
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, i.e. the first five columns of matrix 
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· For 
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, the output codewords will be matrix 
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Figure 2: proposed ACK/NACK subcode design

The proposed ACK/NACK subcode design can maximize the minimum Hamming distance of the output codewords in a simple way. The minimum Hamming distance between the output codewords for 
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 is 2,2,3,4 respectively, which all are the theoretical maximum values.
3 Conclusions
We propose to include the ACK/NACK subcode design presented in section 2 into the LTE specifications
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