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1. Introduction
The following agreement and working assumption were made in RAN1#74bis for the downlink/uplink HARQ timing and uplink scheduling timing in dynamic TDD UL-DL reconfigurations [1]:

· The following working assumption is confirmed:

· Working assumption: A subframe configured as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) should not be used for uplink transmission.
· Working assumption:

· For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1.
· Agreement:

· DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5}.
· The following behaviour is agreed:

· Under any valid UL & DL HARQ reference configurations, the UE should not expect any subframe configured as UL subframe or special subframe in DL HARQ reference configuration is dynamically used as DL subframe.

· FFS whether to capture the above into specifications.
This contribution discusses the remaining details of HARQ timeline and feedback based on the above agreement and conclusion.

2. Discussions
2.1. Uplink scheduling timing and HARQ timing
In general, UL HARQ operation is categorized in the synchronous manner. In a synchronous HARQ scheme, the retransmission(s) for each process occur at predefined times relative to the initial transmission. However, if the UL HARQ reference configuration is signaled and updated by RRC, there will be an ambiguity problem in UL HARQ operation during the transient period. In addition, since no UL subframe indicated by SIB1 or RadioResourceConfigCommonSCell IE can be changed to a UL subframe, the UL-DL configuration indicated by SIB1 corresponds to the one having the super set of UL subframes among the candidate UL-DL configurations. Therefore, it is straightforward to confirm the following working assumption made in RAN1#74bis meeting.

· For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1.
Proposal 1: For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1.

2.2. HARQ-ACK feedback for PDSCH
For HARQ-ACK feedback for PDSCH in TDD systems, when a UE is configured with HARQ-ACK bundling or multiplexing, the corresponding PUCCH resource is determined in accordance to the UL/DL configuration and the (E)CCE index of the DL assignment. If legacy UE follows the configuration indicated by SIB and Rel-12 UE follows DL reference configuration indicated by high layer signalling, different number of associated subframes as well as different order of associated DL subframes in a UL subframe between legacy UE and Rel-12 UE can be occurred. Hence, the PUCCH resource collision between legacy UE and Rel-12 UE is prospective. To resolve the PUCCH resource collision, following options could be considered:
Option 1: Separated PUCCH resource region for legacy and Rel-12 UE
As shown in Figure 1, the PUCCH resource region can be separately reserved for legacy and Rel-12 UE. The Rel-12 UE could calculate the offset of PUCCH resource according to the configuration of legacy UE. However, this option has poor PUCCH resource utilization and reserve excessive PUCCH region especially at UL subframe #2 when TDD configuration 5 is used for DL HARQ reference configuration. 
Option 2: Share PUCCH region for the common DL subframes within bundling windows between legacy UE and Rel-12 UE and then separate PUCCH region for remaining DL subframes of Rel-12 UEs.  
In option 2, Rel-12 UE can reorder PUCCH resource packing order within bundling window by comparing DL HARQ reference configuration with SIB configuration, so that total PUCCH region can be reduced compared with option 1. It is desirable to share PUCCH region between legacy UE and Rel-12 UE as much as possible to compress total PUCCH region. For further optimization, the PUCCH region of the remaining DL subframes not overlapped with legacy UE’s DL subframes could be reordered with the subframe with less changing possibility first then the subframes with more changing possibility next as shown in Figure 1. When several last subframes are not configured to DL, the network could configure the unused PUCCH region for PUSCH transmission. 
Proposal 2: It is desirable to share PUCCH region for the common DL subframes within bundling windows between legacy UE and Rel-12 UE and then separate PUCCH region for remaining DL subframes of Rel-12 UEs.
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Figure 1. PUCCH resource determination options for TDD eIMTA
In case of EPDCCH monitoring subframes, different options could be applied since PUCCH resource collision could be resolved by using ARO. Above discussed options could be applied to PDCCH monitoring subframes only.
As one other option, dynamically changing the size of A/N bundling window for a dynamically indicated configuration was considered for Rel-12 UE in [2]. However, for many cases bundling window lies across multiple radio frames, so if a UE misses reconfiguration message for certain radio frame, HARQ-ACK feedback resource ambiguity and PUCCH resource collision to the other UEs can be occurred. Therefore, it is not desirable to change the size of A/N packing window dynamically.
2.3. Soft buffer partitioning 

Some solutions need to be considered for soft buffer partitioning for smooth DL HARQ operation across different UL-DL configurations. When TDD configuration is changed, the soft buffer partitioning will be also changed. If a change of soft bit size is occurred, it is expected that all contents of the soft buffer are lost. Therefore, it is desirable that the soft buffer partitioning is semi-statically changed to minimize throughput loss. One solution is that the soft buffer partitioning is based on DL HARQ reference configuration. Another method is that the exact partition number of soft buffer can be indicated by high layer signaling.  

Proposal 3: It is desirable that soft buffer partitioning is based on DL HARQ reference configuration. 

3. Conclusion
This contribution discusses the remaining details of HARQ timeline and feedback for TDD eIMTA. The discussion can be concluded by the following proposals:

Proposal 1: For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1.
Proposal 2: It is desirable to share PUCCH region for the common DL subframes within bundling windows between legacy UE and Rel-12 UE and then separate PUCCH region for remaining DL subframes of Rel-12 UEs.
Proposal 3: It is desirable that soft buffer partitioning is based on DL HARQ reference configuration. 
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