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1. Introduction

At RAN1 #62bis meeting, the payload size of UCI on PUCCH was discussed and the following conclusions were agreed [1]:
· Supports A/N payload size of up to 20 bits

· If the number of A/N bits to be indicated would be >20, spatial bundling is employed

· No bundling is employed if the number of A/N bits is <=20 bits
Furthermore, since the size of RI in Rel-10 is 3, the overall payload size on CA can be up to 15 bits. So, (32,O) RM code can’t cover the payload size of HARQ-ACK/RI. Therefore the channel coding scheme UCI with large payload should be defined to cover all range of payload.
In this contribution, we initialize the topic about channel coding for UCI with large payload size.
2. Channel coding chain for HARQ-ACK/RI with large payload
In the previous meeting (#62bis), it was agreed that the maximum value of ACK/NACK payload size is 20 bits for TDD with PUCCH format 3 [1]. Furthermore, the ACK/NAK bits are equally segmented into two ACK/NAK blocks of length 
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 and each segment are separately encoded by (32,O) Reed-Muller encoder [2]. 
Since the size of RI was increased to 3 in Rel-10, the maximum size of RI is 15 on CA environment. Furthermore, RI and precoding matrix index W1 are jointly encoded in the PUCCH reporting mode 1-1, the size or RI can be increased more than 15 bits. 

Therefore, the new coding chain is required for ACK/NACK and RI with large payload. The followings should be considered in new channel coding chain.
· The maximum payload size supported in new coding scheme is at least 20bits
Since the maximum payload size of ACK/NACK is 20bits, the information bit size supported in new channel coding should be more than 20 bits. 
· Coding rate of  overall UCI information bits is similar
If we encode the UCI via more than 1 encoder, actual coding rate of each encoder should be similar to guarantee the similar performance of each encoder. 

· Minimum value of Q’UCI 
Since the coding scheme is occupied, different minimum value of Q’min could be required

· Coding for RI and W1 on CSI mode 1 in bad spectral efficiency
In PUCCH reporting modes, RI and W1 are jointly encoded for PUCCH reporting mode 1-1 (i.e., CSI mode 1). The joint coding of RI and W1 could increase the overall payload size up to 35 bits if a codebook subsampling is not used for W1. Since the maximum value of REs to transmit RI is limited 
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, the performance of RI transmission with large payload can be degraded on bad spectral efficiency. So a new encoding method can be considered to improve the transmission performance of RI and W1 in bad spectral efficiency. 
· Different or the same coding scheme for ACK/NACK and RI

If RI and W1 are jointly encoded, the maximum payload size of RI and W1 can be much larger than that of ACK/NACK. So, different coding scheme can be effective way of channel coding for ACK/NACK and RI
So, based on the above observations, we propose

Proposal: The channel coding chain for ACK/NACK and RI with payload size more than 11 bits should be defined.
3. Conclusions 
 In this contribution, we have initiated the channel coding of ACK/NACK and RI on PUSCH with more than 11bits payload. Since the maximum payload size of ACK/NACK and RI is larger than 11bits, the new channel coding chain is required for ACK/NACK and RI with more than 11bits payload. In designing the new channel coding chain for ACK/NACK and RI with larger than 11bit payload, the following should be considered.
· The maximum payload size supported in new coding scheme is at least 20bits 
· Coding rate of  overall UCI information bits is similar
· Minimum value of Q’UCI 
· Coding for RI and W1 in bad spectral efficiency
· Different or the same coding scheme for ACK/NACK and RI
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