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1 Introduction

HARQ-ACK codebook determination for eCA primarily focused on PUCCH. For transmission in the PUSCH, it was realized that an UL DAI is not needed and it was not introduced for FDD. For TDD, the initial draft of the specifications followed the same approach as for FDD but based on a few comments (including from Samsung) the Rel-12 mechanism using the UL DAI was maintained [1, 2].
This contribution considers having the same HARQ-ACK codebook mechanisms for transmission in the PUSCH for FDD and TDD.

2 HARQ-ACK Codebook on PUSCH for TDD
For an FDD PCell, there is no UL DAI and the same HARQ-ACK codebook determination applies for HARQ-ACK transmission in the PUSCH and the PUCCH. 

For a TDD PCell and dynamically scheduled PUSCH, the UL DAI field in the UL DCI format is used. However, using the UL DAI to determine the HARQ-ACK codebook results to a size in each subframe that is equal to the maximum HARQ-ACK codebook size across all subframes of the bundling window. The cosequence is that the HARQ-ACK codebook size in the PUSCH will be larger than in the PUCCH while the link budget in the PUSCH is ~4 dB worse. 

The above imbalance between the HARQ-ACK codebook size in the PUSCH and in the PUCCH is magnified for SPS PUSCH or for non-adaptive PUSCH retransmissions as there is no UL DAI field and the HARQ-ACK codebook size is the maximum one which can be a substantially large value in eCA. However, at least when there is no UL DAI, HARQ-ACK codebook size determination should be the same for FDD and TDD and there is no reason for penalizing TDD operation when it is actually associated with 2x-4x larger payloads than FDD operation. 

Based on the above, the following is proposed; if agreed, a CR can be based on re-using the specifications for FDD for a UE configured with more than 5 cells.

Proposal: For TDD and a UE configured with more than 5 cells, the HARQ-ACK codebook in the PUSCH is determined as for FDD.

3 Conclusions

This contribution considered the HARQ-ACK codebook determination in the PUSCH for a TDD PCell and proposes the following.
Proposal: For TDD and a UE configured with more than 5 cells, the HARQ-ACK codebook in the PUSCH is determined as for FDD.
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