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1. Introduction

It has been agreed that a UE configured for EIMTA operation on a serving cell shall be configured with a DL-reference UL/DL configuration so that DL HARQ-ACK feedback is not dependent on dynamic changes to the TDD UL/DL configuration. It was also confirmed in RAN1 #75 that uplink scheduling/HARQ timing shall follow the SIB1 UL/DL configuration. Two outstanding issues involving HARQ-ACK feedback on PUSCH were discussed at RAN1 #75 and also over the RAN1 email reflector [1], namely,
· Usage of UL DAI and UL index in DCI formats 0/4

· HARQ-ACK transmission on PUSCH when the corresponding UL grant (containing the UL DAI) is transmitted before the last DL subframe of the Downlink Association Set

This contribution provides our views on these issues.
2. Discussion
When TDD UL/DL Configuration 0 is signaled in SIB1, the UL Downlink Assignment Index (DAI) is not present in UL DCI formats 0/4. Rather, an UL Index field in a single UL grant is used to schedule multiple UL subframes given that UL/DL Configuration 0 is UL-heavy. Thus, when the active UL/DL configuration is not Configuration 0, the eNB cannot signal the exact HARQ-ACK payload size. The Rel-11 solution for such cases is to set the HARQ-ACK payload size based on the number of elements in the Downlink Association Set (bundling window), denoted as M. This may lead to a large increase in UCI overhead depending on the DL-reference configuration (e.g. UL/DL Configuration 5). 
A proposed solution to minimize UCI overhead is to dynamically interpret the UL Index field based on the active UL/DL configuration. Specifically, the field is interpreted as a DAI value if the UL/DL configuration is one of UL/DL configurations 1 – 6, and is interpreted as an UL Index otherwise. This solution raises concerns about eNB-UE ambiguity regarding the active UL/DL configuration in case the reconfiguration signal is not detected. To address these concerns another proposal was mentioned in the email discussion, which takes advantage of the fact that with UL/DL Configuration 0, subframes 2 and 7 have two opportunities to be scheduled based on the value of the UL Index in subframes {5, 6} and {0, 1} respectively. Therefore, it is proposed that in subframes 0 and 5 an UL Index is transmitted in UL DCI Formats 0/4, whereas in subframes 1 and 6 a DAI is transmitted and the UL Index is set to a fixed value of ‘01’ since only one additional subframe needs to be scheduled. Setting this by specification avoids the afore-mentioned ambiguity. One implication is that when the DL-reference is e.g. UL/DL Configuration 5, the UL grant for subframe 2 should only be scheduled in subframe 5 (and not subframe 6) to allow transmitting a DAI in subframe 6 to reduce the UCI overhead. Thus, there is a tradeoff between UCI overhead and a scheduling restriction. It may be further considered whether to accept this scheduling restriction in order to minimize UCI overhead in some cases.
The second issue is where an UL grant scheduling PUSCH is transmitted before the last DL subframe of the bundling window. As such, the DAI value in the UL grant may not account for a later scheduled DL subframe. This problem was seen in Rel-11 inter-band TDD CA with different UL/DL configurations. It is also observed for TDD-FDD CA when a self-scheduled FDD SCell is aggregated with a TDD PCell. Similarly to Rel-11 inter-band TDD CA, it is preferable to either set the payload size to M when DAI is not present in the UL DCI format, or assume that the eNB would set the correct value for the DAI field when DAI is present.
3. Conclusion

In this contribution we have discussed two issues regarding HARQ-ACK feedback on PUSCH when a UE is configured for EIMTA operation. Our views are summarized as follows:
· If TDD UL/DL Configuration 0 is signaled in SIB1, we have a slight preference that UL Index is transmitted in UL DCI formats 0/4. 
· Consider further if a scheduling restriction is acceptable to minimize UCI overhead on PUSCH when the active UL/DL configuration is not Configuration 0. 

· For an UL grant that is detected before the last detected DL subframe of a bundling window, the HARQ-ACK payload size is determined by the DAI value if present. Otherwise, if there DAI is not transmitted in the UL grant, the number of HARQ-ACK bits is determined by the size of the bundling window.
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