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1
Introduction
For carrier aggregation (CA), a UE may use PUCCH (either format 3 or format 1b based channel selection) or PUSCH for multi-CC ACK/NAK feedback. In either case, the ACK/NAK codebook size is dependent on the number of configured CCs, transmission modes of the configured CCs, and the number of DL subframes associated with the UL subframe. In this contribution, we address the handling of special subframes in TDD in the determination of the ACK/NAK codebook size.
2
Discussion

In TDD under CA, regardless of whether PUCCH or PUSCH is used, the ACK/NAK codebook size is dependent on the number of configured CCs, transmission modes of the configured CCs, and the number of DL subframes associated with the UL subframe. Such semi-static design minimizes potential ambiguity between the eNB and the UE. 
Ideally, the ACK/NAK codebook size should be determined based on the number of dynamically scheduled DL CC/subframes. This is because the number of scheduled PDSCH transmissions can be quite different from the semi-static configured one. However, it was agreed that in Rel-10, additional DAI fields/bitwidths are not introduced in PDCCH. The discrepancy of the number of scheduled PDSCH transmissions and the number of configured PDSCH transmissions may result in inefficient UL operations. In particular, when the multi-CC ACK/NAK is piggybacked on PUSCH, the number of REs reserved for the multi-CC ACK/NAK transmission can be over-dimensioned,  causing unnecessarily less resource for PUSCH transmission and hence impacted PUSCH performance.
In TDD, the DL:UL configurations among different CCs can be different. With each CC, for the special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP, PDSCH transmission in  DwPTS of the special subframe is always prohibited.
As a result, it is reasonable to exclude this type of special subframes from the ACK/NAK codebook size determination, for the following benefits:
· Reduced ACK/NAK codebook size helps better manage UL overhead. For instance, the determined ACK/NAK resource piggybacking on PUSCH can be better aligned with the actual ACK/NAK payload. 
· Avoid unnecessary usage of dual-RM coding when possible (hence improved ACK/NAK coding). Note that whether to use the single RM coding or the dual-RM coding depends on whether the ACK/NAK codebook size is no more than 11 bits or not.

Note that such exclusing is static is nature.

Thus, we propose:

· Proposal: in TDD CA, if a CC has a special subframe with configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP, the special subframe should be excluded from the ACK/NAK codebook size determination.
A draft text proposal against Section 5.2.2.6 of 36.212 can be found in [1].
3
Conclusions
In this contribution, we discussed how to handle the special subframes configured for no PDSCH transmission in TDD CA, and proposed the following:

· In TDD CA, if a CC has a special subframe with configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP, the special subframe should be excluded from the ACK/NAK codebook size determination.
A draft text proposal against Section 5.2.2.6 of 36.212 can be found in [1].
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