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1 Introduction

In the work item description [2], it is proposed to follow the recommendation made in [1] when specifying for support of transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI.
Based on the outcome of the study item on latency reduction, it is recommended that UL HARQ operation for sPUSCH is based on asynchronous HARQ. 

In this contribution, we provide our views on the design of asynchronous HARQ for uplink retransmissions with short TTI. 
2 Discussion
The HARQ principles used for the DL can be the basis for the design, with adjustment done for the needed number of HARQ processes. 

A short HARQ RTT would give the lowest average latency, and can be achieved through short processing times in the eNodeB. If the eNodeB can choose HARQ delay in a flexible way it can use the shortest time when possible. Retransmissions are then scheduled in any UL sTTI by indicating the HARQ process ID (PID) in the UL DCI, similarly as for DL DCI in current LTE. Assuming 16 HARQ processes for all sTTI lengths, this HARQ PID field would require 4 bits in the UL sDCI.

Proposal 1 To support UL asynchronous HARQ for sPUSCH, a parameter for indicating the HARQ process ID needs to be added in the UL DCI(s).
Since the UE anyway needs to decode the UL DCI to be able to know the HARQ process ID, the HARQ ACK/NACK can be indicated by using only NDI, which is contained and transmitted on the UL DCI. If two level DCI described in [3] is applied for sTTI operation, then, the HARQ process ID and the NDI are contained in the fast DCI.

Proposal 2 The HARQ ACK/NACK is indicated by NDI in the UL DCI. PHICH is not used for HARQ feedback for sPUSCH.

Within legacy LTE, if a retransmission is explicitly scheduled by the PDCCH overriding the PHICH, the TBS or modulation for retransmissions of PUSCH is typically not changed. Instead, MCS 29, 30 or 31 is used for specifying the RV for the retransmission. The same methodology can be used for indicating the RV for the retransmission of sPUSCH. When TTI length switching happens between the initial transmission and the retransmission of sPUSCH, it can be handled by using the same way as for a change in frequency allocation between the initial transmission and the retransmission of PUSCH. The straightforward solution is to transmit as many symbols from the circular buffer in the rate matching as possible to fit into the (possibly changed) sPUSCH.
Proposal 3 The RV for a retransmission of sPUSCH is specified by using the MCS field contained in UL DCI. A predefined RV pattern is not needed. 
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
To support UL asynchronous HARQ for sPUSCH, a parameter for indicating the HARQ process ID needs to be added in the UL DCI(s).
Proposal 2
The HARQ ACK/NACK is indicated by NDI in the UL DCI. PHICH is not used for HARQ feedback for sPUSCH.
Proposal 3
The RV for a retransmission of sPUSCH is specified by using the MCS field contained in UL DCI. A predefined RV pattern is not needed. 
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