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1. Introduction
The TDD frame structure has been agreed to change at RAN1 51 meeting. The TDD HARQ need to redesign due to this reason.
Base on the conclusion of previous meeting, NodeB processing time is Tnb=3ms, and UE processing time is Tue=3ms minus round trips propagation delay (2Tp). In TDD special time slots, PDCCH shall always present in DwPTS, and it can carry sounding signals and short RACH but no data, no other control information in UpPTS.

2. The terms need to be considered in TDD HARQ design
As for TDD HARQ design, the following items should be considered:

-  Radio transmission latency

-  UE decoding/processing ability

-  Uplink ACK/NACK overhead and performance

-  NodeB scheduling/processing ability

Base on above conditions, in downlink, we propose that, 

-  Multiple downlink transport blocks for the same UE could be transmitted in the same TTI, but the total number should be restricted.
-  To distribute the uplink ACK/NACK payloads over available uplink slots

-  Shorter RTT

-  To restrict HARQ number

In uplink, we propose that.

-  Only one uplink transport block for UE could be transmitted in one UL TTI

-  To use subframe related RTT in uplink HARQ to shorten RTT

2.1 The DwPTS configuration
As the special time slots exist in frame structure, the various patterns available for special time slots which cause different DwPTS, UpPTS lengths. In normal CP, there is an available option for DwPTS which equals to 3 OFDM symbols. It can not carry any data while PDCCH may occupy the first 3 OFDM symbols. Vice versa, DwPTS can carry data likes normal DL subframe when its length larger than 3OS.  

DwPTS configuration influences DL HARQ RTT while it can not carry any initial transmission and retransmission data.  But it doesn’t influence UL HARQ RTT, due to downlink control channel always present in the DwPTS.
2.2 Multiple downlink transport blocks in same TTI
In FDD, it only transmit one DL transport block in one TTI. If we use as working assumption in TDD HARQ design, it will extremely enlarge HARQ RTT under some frame allocation (e.g.: DL/UL 8:1). To solve this problem in TDD, we propose that it can transmit multiple downlink transport blocks in one TTI to shorten the RTT. It also needs to consider NodeB scheduling/processing ability and UE decoding/processing ability to limit the number of simultaneously transport blocks in one DL TTI. 
2.3 Distribute multiple UL ACK/NAKs over available UL subframe.
In DL HARQ, the UL subframes use to carry UL ACK/NAK which response to downlink data. In TDD, UE may need to feed back multiple UL ACK/NAKs in one UL subframe. Due to the signal-carrier property and to improve UL ACK/NAK BLER，we propose to do the best to average UL ACK/NAK payloads over available UL subframes.
2.4 Restriction HARQ process number

In downlink asymmetrical subframe allocation, such as DL/UL 7:2, the largest HARQ RTT length is 16ms and 12 parallel processes are available. Due to multiple UL ACK/NAK payloads and UE process ability limitation, we propose to restrict HARQ process number to reasonable number.
2.5 The UL subframe-related RTT in UL HARQ 
In TDD, the HARQ RTT is larger than FDD in both downlink and uplink. For uplink synchronies HARQ, a unitary HARQ RTT for all subframes in one frame allocation leads larger latency. It can shorten the HARQ RTT while different subframe numbers separately bundle with different HARQ RTT length. 
3. Conclusion 
In this contribution, we list some terms which need to be considered in TDD HARQ design. Under those considerations, we propose below methods to optimize TDD HARQ design. 
In downlink, we propose that, 

-  Multiple downlink transport blocks for the same UE could be transmitted in the same TTI, but the total number should be restricted.
-  To distribute the uplink ACK/NACK payloads over available uplink slots

-  Shorter RTT

-  To restrict HARQ number

In uplink, we propose that.

-  Only one uplink transport block for UE could be transmitted in one UL TTI

-  To use subframe related RTT in uplink HARQ to shorten RTT

