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1. Introduction
In this contribution, we present our views on HARQ processes handling to support dynamic switching between 1ms TTI and sTTI 

2. HARQ process sharing between 1ms TTI and shortened TTI
For any sTTI configurations/combinations, it is essential to support dynamic change of TTI length at least from sTTI to 1ms TTI. sTTI has a significant merit of latency reduction, but from spectral efficiency and coverage point of view, theoretically and fundamentally, sTTI is not comparable to 1ms TTI. Firstly, sTTI cannot support higher order MIMO without overhead increase or performance loss. For example, 8-layer MIMO using existing DMRS cannot be supported by sTTI. Introduction of new DMRS can support 8 layers, but the overhead must be higher than the existing DMRS for 1ms TTI. PRB bundling can reduce DMRS overhead for such higher order MIMO, but in that case, frequency-selective scheduling/precoding gain becomes smaller than 1ms TTI. Secondary, sTTI would highly likely require fast processing for HARQ-ACK feedback and/or UL scheduling and therefore, possible number of CCs for CA configuration may be smaller than that of 1ms TTI case. Thirdly, sTTI requires smaller max TA value, which results in smaller coverage. Lastly, sTTI split the packet into multiple blocks, resulting in coding gain loss. In order to achieve shorter latency, higher peak data rate, and wide coverage, without RRC reconfiguration, dynamic switching of TTI length is an essential function for shortened TTI. 
To enable this, decoupling TTI length and HARQ process should be ensured. Otherwise, if the TTI length for a given data is tied with a HARQ process number, once a data is scheduled on a shortened TTI with a certain HARQ process ID, as long as the data is not correctly decoded, the eNB needs to continue scheduling shortened TTI to the UE with the HARQ process ID. The TTI length should be able to be determined flexibly, irrespective of whether it is a re-transmission of data scheduled with a certain TTI length.
Assuming that HARQ processes are shared between 1ms TTI and sTTI, the range of HARQ process ID indicator in the scheduling DCI can be determined by the maximum number of HARQ processes among all possible configurations. For example, if the number of HARQ process IDs necessary for shortened TTI operation is up to 16, the number of HARQ processes for the UE configured with shortened TTI can be set to 16, and the HARQ process ID indicator in the scheduling DCI can be defined as 4-bit. Irrespective of whether the scheduled TTI is 1ms TTI or sTTI, the HARQ process ID is assigned to the scheduled data.
Note that we propose the similar concept for NR [1].
Proposal 1:
· HARQ processes are shared between 1ms TTI and shortened TTI.
· Data scheduled over 1ms TTI can be re-transmitted by using shortened-TTI.
· Data scheduled over shortened-TTI can be re-transmitted by using 1ms TTI.
· Bit-width of HARQ process ID indicator in the scheduling DCI is determined by the maximum number of HARQ processes necessary for sTTI scheduling.

3. Conclusion
In this contribution, we discussed frequency-domain aspects of frame structure and proposed the following:
Proposal 1:
· HARQ processes are shared between 1ms TTI and shortened TTI.
· Data scheduled over 1ms TTI can be re-transmitted by using shortened-TTI.
· Data scheduled over shortened-TTI can be re-transmitted by using 1ms TTI.
· Bit-width of HARQ process ID indicator in the scheduling DCI is determined by the maximum number of HARQ processes necessary for sTTI scheduling.
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