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1.	Introduction
In RAN1, there are some agreement related to HARQ aspect in supporting sTTI:
· [R1#86] It is recommended to support PHICH-less asynchronous UL HARQ for PUSCH scheduled in a short TTI (i.e. for sPUSCH)
· [R1#86] PHICH-less asynchronous HARQ for UL is used for 1 ms TTI with shortened processing time 
· For FS1 and FS2, bit fields are defined in the applicable DCI messages to indicate HARQ processes ID and RV 
· No change in FS3 asynchronous UL HARQ operation

In this contribution, we discuss HARQ process handling for TTI switching upon scheduling a new transmission.
2.	Discussion
RAN1 has not decided yet whether to support TTI switching upon scheduling a retransmission within an on-going HARQ procedure. However, it is possible to switch TTI length upon scheduling a new transmission, i.e., across different HARQ procedures. As sTTI operation is based on asynchronous UL HARQ while normal TTI operation is based on synchronous UL HARQ, it would be inevitable to switch from synchronous HARQ to asynchronous HARQ and vice versa. 
Therefore, we need to discuss how to handle the HARQ process for synch/asynch HARQ switch upon scheduling a new transmission.

In Rel-14 WI on Voice and Video Coverage Enhancements, PUSCH enhancement mode uses asynchronous HARQ for all HARQ processes. Thus, when PUSCH enhancement mode is setup or released, synch/asynch HARQ switch happens for all HARQ processes. For this, partial MAC reset has been introduced in order to e.g., prohibit non-adaptive retransmission and simply manage different number of HARQ processes in synchronous and asynchronous HARQ. By performing partial MAC reset, MAC initializes all UL HARQ processes, e.g., flushing HARQ buffers, setting NDIs to zero, stopping all HARQ related timers, etc.
sTTI operation is, however, a bit different from PUSCH enhancement mode.
sTTI operation allows simultaneous use of asynchronous and synchronous HARQ in different HARQ processes. For example, when synch/asynch HARQ switch happens upon new transmission scheduling for a HARQ process, there could be another HARQ process operating based on a synchronous HARQ or already operating based on asynchronous HARQ. As each HARQ process is operating independently based on its scheduling, there is no need to initialize all HARQ processes when synch/asynch HARQ switch is required for one HARQ process. In this sense, partial MAC reset wouldn’t be desirable because it may lead to unnecessary data loss. 
From RAN2 point of view, when synch/asynch HARQ switch happens for a HARQ process due to reception of PDCCH for a new transmission, there seems to be no special handling needed. If a UE receives a new scheduling for a HARQ process requiring synch/asynch switch, 1) a new MAC PDU will be stored in the HARQ buffer and hence non-adaptive retransmission of previous HARQ procedure will be stopped even without flushing the HARQ buffer, 2) NDI indicated by PDCCH for a new transmission will be used further, and 3) DRX related timers will be stopped/started according to scheduling. 
Thus, synch/asynch HARQ switch can be supported without any additional HARQ process handling if synch/asynch HARQ switch is required for a HARQ process upon reception of scheduling a new transmission for the HARQ process.
Proposal. If synch/asynch HARQ switch for a HARQ process is required upon reception of scheduling for a new transmission, there is no additional mechanism needed in order to handle the HARQ process. In other words, partial MAC reset is not needed.

It should be noted that if synch/asynch HARQ switch is required for a HARQ process upon reception of scheduling for a retransmission, RAN2 may need to define a new procedure in order to stop on-going non-adaptive retransmission while not flushing the HARQ buffer.
Observation. If synch/asynch HARQ switch for a HARQ process is required upon reception of scheduling for a retransmission, RAN2 needs to define a new procedure to handle the on-going HARQ procedure. In this case, partial MAC reset cannot be reused.


3.	Conclusion
In this contribution, we discussed HARQ aspect in terms of synch/asynch HARQ switch in sTTI operation.
Proposal. If synch/asynch HARQ switch for a HARQ process is required upon reception of scheduling for a new transmission, there is no additional mechanism needed in order to handle the HARQ process. In other words, partial MAC reset is not needed.
Observation. If synch/asynch HARQ switch for a HARQ process is required upon reception of scheduling for a retransmission, RAN2 needs to define a new procedure to handle the on-going HARQ procedure. In this case, partial MAC reset cannot be reused.
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