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1. Summary
In RAN plenary #58, eIMTA was approved as a new Rel-12 work item [1]. As described in the WI, RAN1 should agree on the supported time scale together with the necessary signaling mechanism(s) for TDD UL-DL reconfiguration. 
The dynamic TDD UL-DL reconfiguration requires direction changes in some sbuframes. A subframe that allows direction change can be defined as a flexible subframe or a convertible subframe. In this contribution, we analysed the subframe conversion impacts. Furthermore, we discuss the HARQ and scheduling timeline considerations with dynamic UL-DL reconfiguration. 

2. PHY layer signaling for subframe conversion and impacts 
As summarized in TR 36.828 [2], faster TDD UL-DL reconfiguration provides more benefits on average packet throughput than slower TDD UL-DL reconfiguration. Therefore, RAN1 should focus on PHY layer methods with time scale of adaptation on the order of 10ms. The TDD UL-DL configuration or the transmission direction of a subframe can be explicitly or implicitly signalled by physical channel or signal. There are two possible transition directions:
1) DL to UL conversion
The UL transmission is scheduled by UL grant with DCI format 0/4. If a DL is converted to UL, PHY layer signalling, e.g. an UL grant is needed to schedule a PUSCH transmission. New UL grant timing may be added. PUSCH synchronous HARQ-ACK on PHICH or asynchronous HARQ-ACK by PDCCH should be further studied.

Other UEs that do not aware of the coversion receive the signal, but cannot decode the received signal in the subframe, and will treat it as a miss-detection and report a DTX. Furthermore, if the given DL subframe has association on PUSCH scheduling, neither PUSCH transmission can be scheduled on the associated UL subframe, nor the PHICH is available for HARQ feedback for a previous PUSCH transmission.
2) UL to DL conversion
If an UL is converted to DL, PHY layer signalling, e.g. PDSCH scheduling and transmission will be needed. Since a UE does monitor an UL subframe, some cross-TTI PDSCH scheduling methods may be employed as PHY layer signalling of UL to DL conversion. Alternatively, a UE may monitor all UL subframes that have no scheduled UL transmissions as DL subframes. In all cases, the PDSCH HARQ-ACK reporting needs to be specified.
Other UEs will ignore the subframe since there is no scheduled UL transmission in the given subframe. However, if the given UL subframe is associated with HARQ-ACK reporting of PDSCH transmissions, the associated DL subframes cannot be scheduled for PDSCH transmissions, or new PDSCH reporting timing should be defined.
Proposal 1: RAN1 should focus on PHY layer signaling, and evaluate impacts on PDSCH and PUSCH scheduling in a flexible subframe.
3. Considerations of TDD UL-DL configuration settings
In PHY layer TDD UL-DL reconfiguration, RAN1 should evaluate different schemes for trade-off between complexity and backward compatibility. Besides the PHY layer signalling, the UE behaviour in flexible subframes should be specified.

In one method, a default TDD UL-DL configuration can be configured to support legacy UEs an eIMTA cell. The association timings, such as scheduling/HARQ-ACK timing should be maintained. And new PDSCH/PUSCH scheduling/HARQ-ACK timing may be added to existing timings for dynamic subframe direction determination. The flexible subframe direction should be decided by whether a PUSCH or a PDSCH is scheduled in the subframe.
In another method, an eIMTA cell may be configured with multiple TDD UL-DL configurations. The legacy UEs may or may not be supported in an eIMTA cell. The subframes with different directions in these configurations will define the flexible subframes that allow direction changes. Furthermore, the existing TDD UL-DL configuration timings may be reused.
Proposal 2: RAN1 should evaluate whether a default TDD UL-DL configuration timing should be maintained, or whether multiple TDD UL-DL configurations can be configured for an eIMTA cell.
4. Conclusions
In the contribution, we analyse the impacts of subframe conversion, and TDD UL-DL configuration settings for dynamic TDD UL-DL reconfiguration. Based on the observations, we propose that
Proposal 1: RAN1 should focus on PHY layer signaling, and evaluate impacts on PDSCH and PUSCH scheduling in a flexible subframe.
Proposal 2: RAN1 should evaluate whether a default TDD UL-DL configuration timing should be maintained, or whether multiple TDD UL-DL configurations can be configured for an eIMTA cell.
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