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1. Introduction 

The present contribution discusses the association between the DL control channel and the uplink control channel used for ACK/NAK feedback.  For FDD and dynamically scheduled PDCH in subframe n-4 the UE determines the index of the PUCCH as
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where 
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 is the number of the first CCE used for transmission of the corresponding DCI assignment and 
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 is configured by higher layers.   For TDD, ACK/NAK feedback from a set of associated DL subframes needs to be carried in a certain UL subframe.   The present contributions considers the relation for TDD considering the case when more than one DL subframe is associated with the UL subframe

2. Proposals
2.1. Single ACK/NAK feedback
Let us assume that there are D subframes associated with the UL Subframe and let d=0,1,..,D-1  be the number of a certain subframe. A basic solution is to interleave the ACK/NAK responses associate with the different subframes which leads to the following relation
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As can be seen, the overhead grows linearly with the number of associated DL subframes D. To be able to reduce the overhead, control the number of ACK/NAKs multiplexed within a resource blocks, and possibly allow for some overlap when bundling is used the following is proposed.

Proposal: For TDD, the PUCCH index is determined as  
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 where k1  and  k2  is configured by means of higher layer signaling. 
2.2. Multiple ACK/NAK feedback of multiple DL subframes
Considering the capacity and coverage of multiple ACK/NAK transmission, we foresee that separate resources will be used for multiple ACK/NAK transmission and that hence some form of more dynamic and controlled management of PUCCH resources for this will be needed.   

Proposal: If multiple ACK/NAK feedback is supported, then the DL assignment contains bits that explicitly points out the PUCCH feedback resource to be used.
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