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1 Introduction
At RAN #58, it has been concluded that this WI is to enable TDD UL-DL reconfiguration for traffic adaptation in small cells [1]. In order to adapt to the dynamic fluctuation of UL-DL traffic while maintaining HARQ timing for DL and UL transmission, reconfiguration time interval and HARQ-timing for TDD eIMTA system should be considered. This issue has been concluded in [1] as:

· Agree on the supported time scale together with the necessary signaling mechanism(s) for TDD UL-DL reconfiguration and specify the necessary (if any) enhancements for TDD UL-DL reconfiguration with the agreed time scale and signaling mechanism(s), e.g.

· HARQ/scheduling timeline,
· RLM/RRM measurements,
· CSI reporting;

In this effort, we try to provide some observations in terms of HARQ-timing of TDD eIMTA system in this contribution.
2 HARQ-ACK timing 

Extensive discussion on HARQ-ACK timing has been made for Carrier Aggregation with different UL-DL configurations introduced in Rel-11, and since the HARQ-ACK timing problem in flexible-TDD system is similar to that of Carrier Aggregation with different UL-DL configurations, it is reasonable to make the best use of the agreements for the design of flexible-TDD system in order to minimize standardization effort as well as system complexity. As a result, the following proposals similar to those agreed for Carrier Aggregation with different UL-DL configurations in Rel.11 can be made straight forward for flexible-TDD system.
· No new TDD UL/DL configurations will be considered in this WI [ agreed in RAN1 #72b];
· No new HARQ-ACK timing. Here “no new HARQ-ACK timing” means no new HARQ-ACK timing table beyond those already defined in Rel-8/9/10/11;
· Independent reference TDD configurations are used for uplink and downlink HARQ-timing for flexible-TDD UE;
· Whether DL DAI  in DL DCI formats (PDSCH on serving cell c)  is applied  shall be determined based on the PDSCH HARQ timing reference configuration on serving cell c;
· Whether UL index or DAI exists in DCI format 0/4 scheduling PUSCH on serving cell c shall be determined based on the PUSCH HARQ timing reference configuration on serving cell c;
· For HARQ-ACK transmission on PUSCH without 
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, the UE shall generate the HARQ-ACK bits according to the PUCCH design;
Proposal 1: Parts of agreements for Carrier Aggregation with different UL-DL configurations introduced in Rel-11 can be made straight forward for flexible-TDD system.
Reference configuration selection
Reference TDD configuration for uplink and downlink HARQ-timing in flexible-TDD has been discussion extensively in the [2, 3, and 4], there are generally three ways in selecting the reference configuration for flexible-TDD system:
Fixed reference configuration

Similar to the case of Carrier Aggregation with different UL-DL configurations introduced in Rel-11, one UL heavy TDD configuration can be chosen as the reference TDD configuration for PUSCH and grant/PHICH timing (e.g. TDD configuration#0), and one DL heavy TDD configuration can be chosen as the reference TDD configuration for PDSCH and related HARQ-ACK timing (e.g. TDD configuration#5).
This method is simple and the HARQ-timing for uplink and downlink can be maintained during reconfiguration.  However, since UL index will be present for reference configuration #0, UL DAI is always absence in UL grant. For HARQ-ACK transmission on PUSCH, UE shall generate the HARQ-ACK bits for all subframes according to DL reference configuration. What’s more, as only bundling is supported for TDD configuration #5 if UE doesn’t support aggregating more than one serving cell, unnecessary retransmission may be caused by bundling several ACKs with only one NACK. One possible way to address this issue is to support PUCCH format 3 for flexible-TDD UE when TDD configuration #5 is used, although flexible-TDD UE may not support aggregating more than one serving cell.
Dynamic reference configuration
As stated in [2, 3, 4], similar to the case of Carrier Aggregation with different UL-DL configurations introduced in Rel-11 which selects reference configuration based on the TDD configuration pair of Primary Cell and Secondary Cell,  DL/UL reference configuration  for flexible-TDD system can also be selected based on the fast TDD configuration pair of two consecutive reconfiguration intervals.
This method can make the best use of existing HARQ-timing and feedback HARQ-ACK with shorter delay compared with fixed reference configuration. However, since 2 consecutive TDD configurations are needed to select the reference configuration, the TDD configuration for that next reconfiguration interval is determined at lease 10ms earlier than the start of the next reconfiguration interval, which means fast TDD configuration is not based on the latest information of traffic variation, and may not get the best of flexible-TDD. More importantly, the influence of ambiguity in terms of fast TDD configuration may also extend to other frames rather than being confined within the frame with ambiguity. 
Semi-static reference configuration

As stated in [5], the existing 7 UL-DL TDD configurations can be divided into N (e.g. N=2) subsets, and each subset has independent uplink and downlink reference configuration. The DL reference configuration #5 may not be used in all subsets and thus the impact of bundling can be alleviated. As this method may require TDD reconfiguration within one subset to be used for a certain period before it can be reconfigured to TDD configurations within another subset, the impact on the gain of flexible-TDD should be evaluated. In addition, how to maintain HARQ-ACK timing during the transition of two subsets is also a challenging issue.
Proposal2: dynamic reference configuration selection can be excluded because of error propagation problem. 
3 Conclusion
In this contribution, we discussed the time scale and transmission mechanisms for reconfiguration signalling, and analysed several ways for reference configuration selection; we provide our observations as follows:

Proposal 1: The following bullets similar to agreements for Carrier Aggregation with different UL-DL configurations introduced in Rel-11 can be made straight forward for flexible-TDD system.
· No new TDD UL/DL configurations will be considered in this WI [ agreed in RAN1 #72b];
· No new HARQ-ACK timing. Here “no new HARQ-ACK timing” means no new HARQ-ACK timing table beyond those already defined in Rel-8/9/10/11;
· Independent reference TDD configurations are used for uplink and downlink HARQ-timing for flexible-TDD UE;
· Whether DL DAI  in DL DCI formats (PDSCH on serving cell c)  is applied  shall be determined based on the PDSCH HARQ timing reference configuration on serving cell c;
· Whether UL index or DAI exists in DCI format 0/4 scheduling PUSCH on serving cell c shall be determined based on the PUSCH HARQ timing reference configuration on serving cell c;
· For HARQ-ACK transmission on PUSCH without 
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, the UE shall generate the HARQ-ACK bits according to the PUCCH design;
Proposal2: dynamic reference configuration selection can be excluded because of error propagation issue. 
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