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1. Introduction

In RAN1#87, the agreement regarding dynamic switching between 1ms TTI and sTTI was made as follows [1]. 

	Agreements:
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or short TTI unicast PDSCH


In this contribution, we discuss several aspects on dynamic switching between 1ms TTI and sTTI. 
2. Dynamic switching between 1ms TTI and sTTI 
The processing time (e.g. DL data-to-HARQ-ACK timing and UL grant-to-UL data timing) is determined depending on eNB processing time, timing advance, and UE processing time. Given that the maximum processing time is n+8 TTI for shortened TTI operation as agreed in [2], the maximum number of HARQ process which is based on HARQ round-trip time can be at least 16 in order to support shortened TTI operation. One issue to be addressed is how to manage HARQ process considering that 1ms TTI and sTTI can be dynamically switched. The two options can be considered, which are (1) HARQ process separation per TTI length and (2) HARQ process sharing between 1ms TTI and sTTI. 
In our view, how to define HARQ process between 1ms TTI and sTTI is related to soft buffer management. The supported maximum transport block size will be different according to sTTI length. For example, the maximum TBS for sTTI will be significantly smaller than that for 1ms TTI. In this case, the soft buffer for a single HARQ process of sTTI will be much smaller than that of 1ms TTI. For efficient management of soft buffer, it shall be considered that the soft buffer may need to be unevenly partitioned considering difference of the maximum TBS between 1ms TTI and sTTI. Furthermore, considering fallback operation (e.g., 1ms TTI), the soft buffer size for a HARQ process of 1ms TTI needs to be maintained regardless of configuration of sTTI operation. In this sense, further investigation is needed how to manage HARQ process when 1ms TTI and sTTI can be dynamically switched.

Proposal 1: For HARQ process management in case of dynamic switching between 1ms TTI and sTTI, the following aspects needs to be taken into account:

· Uneven soft buffer partitioning

· Preserved soft buffer size for some of HARQ processes of 1ms TTI
One further consideration point is whether or not to allow different TTI length between initial transmission and retransmission per one HARQ procedure given different maximum supported TBS in different TTI lengths. In case the TTI length of initial transmission is longer than that of retransmission (i.e., 1ms TTI for initial transmission and sTTI for retransmission), for efficient retransmission, TBS of the packet should not exceed the maximum TBS size for the shorter TTI. For instance, when TBS size of initial transmission is large, the change on coding gain will be marginal since the portion of coded bits conveyed on the retransmission with shorter TTI length may not be enough. If TBS is somewhat small for a certain packet and its latency requirement is tight, sTTI should be used for initial transmission from the beginning and it seems unreasonable to use 1ms TTI for initial transmission in such case.  
On the other hand, if the TTI length of initial transmission is shorter than that of retransmission (i.e., sTTI for initial transmission and 1ms TTI for retransmission), this case may support the changes of code rate. However, in most cases, this can be also done by scheduling more resource blocks. Such switching from initial transmission based on sTTI to retransmission based on 1ms TTI may provide coverage enhancement, however, more retransmission will likely offer the similar performance if sTTI is used for retransmission without switching even with lower latency. In this sense, we consider that in case of initial transmission using sTTI, maintaining TTI length for retransmission seems more efficient and beneficial in terms of latency. 
Furthermore, given RAN2 agreement that a logical channel can be configured with the type of TTI(s) it is allowed to use (e.g. either with 1ms TTI, short TTI, or all), unless a MAC PDU includes data from logical channel configured with sTTI only or 1ms TTI only, there will be no chance to switch the TTI length per one HARQ procedure [2].  

In summary, the benefit from supporting different TTI lengths between initial transmission and retransmission seems quite unclear. Particularly, asynchronous HARQ for sPUSCH and synchronous HARQ for PUSCH may not be easily combined. Hence, our preference is not to support different TTI lengths between initial transmission and retransmission.  
Proposal 2: It is preferred not to support different TTI lengths between initial transmission and retransmission.
3. Conclusions

In this contribution, we discussed several aspects on dynamic switching between 1ms TTI and sTTI. Based on the above discussions, our proposals are given as follows:

Proposal 1: For HARQ process management in case of dynamic switching between 1ms TTI and sTTI, the following aspects needs to be taken into account:

· Uneven soft buffer partitioning

· Preserved soft buffer size for some of HARQ processes of 1ms TTI
Proposal 2: It is preferred not to support different TTI lengths between initial transmission and retransmission.
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