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1 Introduction
For TDD, the PDSCH and PUSCH HARQ timing depends on the UL-DL configuration. Upon change on the UL-DL configuration, some PDSCH or PUSCH transmission may not have its HARQ feedback. This is not a serious issue in conventional TDD systems, where the UL-DL configuration does not change frequently. On the other hand, for TDD eIMTA [1], the UL-DL configuration may be changed on the order of a few tens of milliseconds. Hence, there could be a large percentage of subframes without corresponding HARQ feedback by current schemes. In this contribution, we discuss the PDSCH and PUSCH HARQ design for TDD eIMTA
2 Reference UL-DL configuration
Reference UL-DL configuration for downlink and uplink is extensively studied and specified in Rel-11 for TDD inter-band carrier aggregation with different UL-DL configuration. To a large extent, the PDSCH and PUSCH HARQ design for TDD eIMTA is very similar to that of TDD inter-band CA with different UL-DL configurations. Hence, it is beneficial to reuse the concept of reference UL-DL configuration for TDD eIMTA. The reference UL-DL configuration can be determined by the following methods:

· Alt1: The reference UL-DL configuration is fixed by specification

· Alt2: The reference UL-DL configuration is implicitly derived
· Alt2a: The reference UL-DL configuration is derived according to the SIB1 UL-DL configuration

· Alt2b: The reference UL-DL configuration is derived according to the actual UL-DL configuration signaled for TDD eIMTA

· Alt3: The reference UL-DL configuration is explicitly signaled by higher layers

Alt1 is the simplest approach from specification point of view. It is shown in [2] that it is beneficial to support all existing UL-DL configuration for TDD eIMTA. Hence, the DL-reference UL-DL configuration shall be TDD UL-DL configuration 5, and the UL-reference UL-DL configuration shall be TDD UL-DL configuration 0. For PDSCH and TDD UL-DL configuration 5 as the reference configuration, only HARQ-ACK bundling or PUCCH format 3 is supported as the HARQ-ACK feedback scheme. Given TDD eIMTA is expected to be useful in small cell deployment scenarios, HARQ-ACK transmission with PUCCH format 3 is a proper choice since it does not lead to DL throughput loss due to time domain HARQ-ACK compression. When TDD UL-DL configuration 0 is used as the reference configuration, some PUSCH HARQ processes may be blocked if an UL subframe in the timeline is switched to DL subframe. Scheduler restriction is needed to resolve this issue. Alternatively, asynchronous HARQ can be considered for PUSCH in case of TDD eIMTA.
Alt2a can be applicable to determine the UL-reference UL-DL configuration. It is discussed in [3] that in order to support legacy UEs, the DL subframes as indicated by the SIB1 UL-DL configuration shall not be changed to UL subframes in case of TDD eIMTA. Hence the UL-reference UL-DL configuration can be the same as the SIB-1 UL-DL configuration.

Alt2b was discussed in [4] where the signaled UL-DL configuration refers to the actual UL-DL configuration signaled in case of TDD eIMTA. The two consecutive actual UL-DL configurations jointly determine the reference UL-DL configuration, which requires that the UL-DL configuration shall be determined in advance. Such a design would increase the latency and implementation complexity, without clear benefits.
Alt3 is also a simple solution, leaving it as eNB implementation to configure the reference UL-DL configuration. The benefits of introducing such a higher layer signaling are still to be shown.

Given the above discussion, we currently have the following proposals:

Proposal 1: 
For PDSCH HARQ timing, TDD UL-DL configuration 5 is used as the DL-reference UL-DL configuration for UEs configured with eIMTA.

Proposal 2: 
For PUSCH HARQ timing, the SIB-1 UL-DL configuration is used as the UL-reference UL-DL configuration for UEs configured with eIMTA.

3 Conclusions
In this contribution, we discuss the HARQ design for TDD eIMTA, with the following two proposals:
Proposal 1: 
For PDSCH HARQ timing, TDD UL-DL configuration 5 is used as the DL-reference UL-DL configuration for UEs configured with eIMTA.

Proposal 2: 
For PUSCH HARQ timing, the SIB-1 UL-DL configuration is used as the UL-reference UL-DL configuration for UEs configured with eIMTA.
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