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1
Introduction
In Rel-8, HARQ bundling is supported in TDD, where a logical AND operation is performed over the downlink subframes in the same association set for the same codeword. However, current specification is not clear regarding how to handle the case when only one codeword is active in one subframe while two codewords are active in another subframe of the same association set.
2
Discussion
In Rel-8, HARQ bundling is supported in TDD, where a logical AND operation is performed over the downlink subframes in the same association set for the same codeword. For a UE configured with a DL MIMO transmission mode (e.g., mode 4), the number of active codewords for PDSCH in a subframe is dynamic. It is possible that within the same association set for HARQ feedback, one subframe has one active codeword for PDSCH and another subframe has two active codewords for PDSCH. Currently, in 36.213, it says:
TDD ACK/NACK bundling is performed per codeword across 
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 multiple DL subframes associated with a single UL subframe n, where 
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 is the number of elements in the set 
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 defined in Table 10.1-1, by a logical AND operation of all the individual PDSCH transmission (with and without corresponding PDCCH) ACK/NACKs and ACK in response to PDCCH indicating downlink SPS release. The bundled 1 or 2 ACK/NACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively.

The text above is not clear regarding how to handle the logical AND operation for the second codeword when only some of the subframes in the same association set have the second codeword enabled. Indeed, such a case was illustrated in the agreed way forward in [1], as shown below:
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Using the above example, the common understanding is that, subframe 3 with only one codeword enabled has no impact on the logical AND operation for ACK/NAK feedback of the second codeword. Equivalently, the second codeword of the subframes with only the first codeword enabled can be treated as an ACK and be part of the logical AND operation.

It is suggested that some clarification is made to Rel-11 specification. 

3
Conclusions 

In this contribution, we discussed one ambiguity in HARQ bundling for TDD in the specification since Rel-8. For logical AND operation over subframes of the same association set, if the second codeword of one subframe is not enabled, the subframe should have no impact on the logical AND operation for the second codeword. Such aspect is not clear in the current specification. It is suggested to capture such clarification in the Rel-11 specification.
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