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1 Introduction
In Rel-10,  UL HARQ-ACK transmission for TDD UL-DL configuration 5 is supported for only up to 2 serving cells in case of PUCCH format 3 and it is not supported in case of PUCCH format 1b with channel selection [1]. In Rel-11, configuring with 2 serving cells is no longer considered to be the main application scenario for carrier aggregation. Furthermore, as the number of required HARQ-ACK bits for TDD UL-DL configuration 5 is large, HARQ-ACK compression schemes are needed. This contribution considers HARQ-ACK feedback  support for TDD configuration 5 for UEs configured with 2 or more serving cells.
2 HARQ-ACK Feedback for TDD Configuration 5
Considering that DL CA is intended to provide DL peak rates and that TDD configuration 5 is the most appropriate TDD configuration for this purpose, support for respective HARQ-ACK feedback should be provided. 
Proposal 1: HARQ-ACK feedback for TDD configuration 5 and a UE configured with up to 5 serving cells is supported in Rel-11.

As the number of DL subframes in TDD configuration 5 is 9, the maximum number of HARQ-ACK bits can be up to 9*5*2 = 90 bits if MIMO transmission is configured. With spatial bundling, the maximum number of HARQ-ACK bits can be up to 9*5=45 bits. Considering the maximum number of bits that can be supported with PUCCH format 3 in Rel-10, time domain bundling and/or time domain compression are also needed and they can additionally reduce UL PUCCH overhead. Therefore, time domain bundling and/or time domain compression  is beneficial and should be supported in Rel-11.
Proposal 2: Time domain bundling and/or time domain compression is supported in Rel-11.
In Rel-11, HARQ-ACK feedback enhancements for both PUCCH format 3 and PUCCH format 1b with channel selection are considered. As previously mentioned, HARQ-ACK transmission for a UE configured with up to 5 serving cells shall be supported for TDD configuration 5 in Rel-11. This is practically most feasible with PUCCH format 3 which should be prioritized. It is FFS whether support is also extended to PUCCH format 1b with channel selection.
Proposal 3: HARQ-ACK feedback for TDD configuration 5 and for up to 5 serving cells shall be supported with PUCCH format 3. FFS whether such support is also provided for PUCCH format 1b with channel selection.
In Rel-10, up to 20 HARQ-ACK bits can be transmitted using PUCCH format 3. As previously mentioned, for TDD configuration 5, the maximum number of HARQ-ACK bits can be up to 90. With different number of configured serving cells and depending on whether MIMO PDSCH transmission is configured, the number of HARQ-ACK bits can be substantially variable. Bundling or compression methods should be able compress substantially different numbers of HARQ-ACK bits for PUCCH format 3. Such bundling or compression methods can be a straightforward combination of Rel.10 spatial domain bundling and time domain bundling and may additionally consider time domain compression.

Proposal 4: Combinations of the Rel.10 spatial domain bundling and time domain bundling shall be defined in Rel-11 to support HARQ-ACK feedback for up to 5 serving cells and TDD configuration 5 with PUCCH format 3.
3 Conclusion 
This contribution considered the support of HARQ-ACK feedback from a UE configured with up to 5 serving cells for TDD configuration 5. In particular, it is proposed that the Rel.10 spatial domain bundling and time domain bundling are re-used to enable support of peak DL data rates in TDD.
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