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1 Introduction
One of the open issues discussed in [76-08] relates to the interpretation of UL DAI/index field when UL-DL configuration 0 is the UL reference configuration. This would impact the HARQ-ACK payload determination when transmitted on PUSCH. The email discussion of [76-08] is summarized in [1]. In this contribution, further discussion on this open issue is provided.
2 Discussion
The following alternatives have been proposed:
· Alternative 1: The UL index is used in DCI format 0/4, when UL-DL configuration 0 is configured as UL reference configuration. 
· Alternative 2-1: The UL DAI can be used in DCI format 0/4, using UL DAI in all subframes for all the dynamically indicated configurations other than configuration #0 and assuming predefined subframe-specific UL index values.

· Alternative 2-2: The UL DAI can be used in DCI format 0/4, using UL DAI in all subframes for some of the dynamically indicated UL-DL configurations.

· For configurations #0 and #6: UL index. For other configurations:  UL DAI.

· Alternative 2-3: The UL DAI can be used in DCI format 0/4, where the usage of UL index or UL DAI in DCI format 0/4 depends on the index of DL/S subframe , i.e., using UL DAI in subframe #1 and #6 (with UL index value always set to 01).

· Alternative 3: For a UE configured with eIMTA on a serving cell with SIB-1 UL-DL configuration 0, the DCI format shall always contain 2-bit for UL-index and 2-bit UL DAI. 
Alternative 1 always assumes the maximum HARQ-ACK payload on PUSCH, which leads to maximum HARQ-ACK overhead on PUSCH. Alternative 1 will not lead to ambiguity between eNB and UE on the HARQ-ACK payload size.

Alternatives 2-1 and 2-2 allow UL DAI to be used, hence can reduces the HARQ-ACK payload on PUSCH. Ambiguity between eNB and UE on the HARQ-ACK payload can occur, if the UE misses the reconfiguration DCI and the reconfiguration DCI indicates a configuration other than configuration 0 (and 6 for alternative 2-2). Such ambiguity should be avoided in principle since the HARQ-ACK detection requirement is high. It is noted the ambiguity on the HARQ-ACK payload size also complicates the decoding of PUSCH since it may require blind decoding of PUSCH under different hypothesis at the eNB. Some scheduling restriction occurs as discussed in [76-08].

Alternative 2-3 allows UL DAL to be used in subframe #1 and #6 with UL index set to “01”. However, the UL grant in subframe #1 and #6 with UL index set of “01” will schedule PUSCH in subframe #8 and #3. It is noted that only when DL reference configuration 4 is configured for an eIMTA UE, alternative 2-3 can utilize UL DAI in one of the two subframes that can carry HARQ-ACK for the eIMTA UE. Hence the benefit of alternative 2-3 is very limited.
Alternative 3 introduces two additional bits in DCI format 0/4, which allows both UL index and UL DAI to be used. In addition, there is no ambiguity on the HARQ-ACK payload on PUSCH since the eNB will always indicate the HARQ-ACK payload on PUSCH using the UL DAI. For PUSCH scheduling, the UE shall follow the bit setting in UL index, according to the existing UE behavior. The additional DL overhead of 2 more bits in the DCI is affordable considering that small cell is the typical deployment for which eIMTA is used. For alternative 3, it shall be discussed whether the new DCI format 0 can be applied to common search space. In order to maintain backward compatibility, it is necessary that the DCI format 0 in common search space is not changed. Hence we have the following proposal:
Proposal: For a UE configured with eIMTA on a serving cell with SIB-1 UL-DL configuration 0,

· DCI format 0 in common search space is same as currently specified and UL index is always assumed;

· DCI format 0/4 in UE specific search space shall always contain 2-bit for UL-index and 2-bit UL DAI.
3 Conclusions
In this contribution, we discuss the interpretation of UL DAI/index field when UL-DL configuration 0 is the UL reference configuration. The followings are proposed.
Proposal: For a UE configured with eIMTA on a serving cell with SIB-1 UL-DL configuration 0,

· DCI format 0 in common search space is same as currently specified and UL index is always assumed;

· DCI format 0/4 in UE specific search space shall always contain 2-bit for UL-index and 2-bit UL DAI.
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