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1
Introduction
In this contribution, we provide our views on several remaining issues regarding UCI transmission on PUCCH [1].
2
Discussion
2.1 Placement of ACK/NACK Bits
Regarding the ordering of the HARQ-ACK bits: 
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 for different cell, different associated DL subframe, and different codeword into the bit sequence:
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 as the input to channel encoder, where 
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denotes the cell index, k denotes the subframe index in the downlink association set (Table 10.1-1 in TS 36.213 for TDD, always 0 for FDD), and 
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 denotes the codeword index, our views are as follows:

· first increase codeword index 
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, then increase associated subframe index k, finally increase cell index c;
2.2 Bundling Details
It has been agreed that spatial bundling is employed when the number of A/N bits to be indicated becomes greater than 20. Regarding the remaining details, our view is as follows:

· when the number of HARQ-ACK bits to be indicated exceeds 20 without spatial bundling, spatial bundling will be performed over all cells and all associated DL subframes to bring down the number of HARQ-ACK bits to be fed back
With the above bundling rule, we do not need to specify which cell we should perform spatial bundling first and which cell to perform spatial bundling next in case one time bundling is not enough, which could become unnecessarily complicated. 
2.3 HARQ-ACK Encoding in Absence of PUCCH Format 3
In [2], channel encoding details are only provided for PUCCH format 3. In case that PUCCH format 3 is not configured by higher layers, UE will have to resort to PUCCH format 1b with channel selection to feed back HARQ-ACK bits. When the number of A/N bits to be indicated without bundling is less than or equal to 4, no addition channel coding is needed. However, when the number of A/N bits to be indicated without bundling exceeds 4, our views are as follows:

· spatial bundling is done first and if not enough, time domain bundling is then taken (for TDD) to bring down the feedback size within 4 bits

Denote the bit sequence resulting from the above bundling by: 
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, where 
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. In case 
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is strictly less than 4, we can append (
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) complementary bits:  
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to the original bit sequence:
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and form the following 4 bits: 
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. Regarding the complementary bits, for TDD, we have the following two options:
· Option 1: same as FDD, no complementary bits are introduced

· Option 2: complementary bits are utilized to help eNB detect missing grants at the UE

Considering the fact that when UE starts to missing PDCCH grants, it is highly likely that the bundled HARQ-ACK will be NACK, to simplify the designs, we prefer Option 1. In summary, our view is:
· for FDD and TDD, we do not need to introduce complementary bits 
3
Conclusions 

In this contribution, we have provided our views on several remaining issues regarding UCI on PUCCH to help the completion of TS 36.212 in [2].
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