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1.	Introduction
In RAN2 #97, it was proposed to support SPS with sTTI [R2-1701610, R2-1701886]. In RAN2 #97bis, RAN2 briefly discussed whether to support SPS with sTTI but didn’t make any agreement on this. In RAN2 #98, RAN2 concluded that RAN2 aims at supporting SPS with a simple and converged solution.
In this document, we presents the lists to consider in SPS operation with sTTI.

2.	Discussion
In legacy, the eNB schedules the UE by subframe unit. In Rel-15 WI on sTTI, fast scheduling becomes possible even within one subframe by introducing a new sPDCCH which is spread over one subframe.
Supporting SPS with sTTI, the benefits are,
· frequent transmission/reception is possible with SPS even within one subframe by using 2/3 OFDM Symbol (OS) or 7OS;
· SPS resources can be allocated to more UEs by splitting one subframe into multiple 2/3OS or 7OS.
However, sTTI SPS doesn’t come for free because the current SPS is based on only one SPS configuration.
In supporting sTTI SPS, the preferred SPS resource size and/or SPS interval may vary depending on the TTI length. Thus, multiple SPS configurations are required for different TTI length. In addition, it may be required to use multiple SPS configurations simultaneously, e.g., 1ms SPS and 7OS SPS, or 7OS SPS and 2OS SPS.
Observation 1. For sTTI SPS, multiple SPS configurations and simultaneous use of multiple SPS configurations are is required.

However, multiple SPS configurations and simultaneous use of multiple SPS configurations are available only for V2X purpose. Moreover, V2X SPS has not considered sTTI operation. Therefore, V2X SPS may not be able to be used for sTTI SPS as it is. 
Observation 2. Multiple SPS configuration for UL is introduced in Rel-14 WI on V2X. However, it cannot be used for sTTI as it is.

Having observation 1 and 2 in mind, RAN2 may need to discuss the followings for sTTI SPS:
· Simultaneous use of multiple SPS configurations, e.g., 1ms and sTTI, or multiple sTTIs;
For SPS operation, SPS activation, release, and confirmation are used. Up to Rel-14, they are designed only for one SPS configuration. Thus, SPS activation, SPS release, and SPS confirmation doesn’t indicate a specific SPS configuration, e.g., SPS index. To support simultaneous use of multiple SPS configurations, SPS activation, SPS release, and SPS confirmation would need to indicate the relevant SPS configuration either explicitly or implicitly. In addition, implicit SPS release may need to be revisited for multiple SPS configurations.
· Collision handling in use of multiple SPS configurations
Depending on the SPS interval, there could be a collided subframe/slot between different SPS configurations. RAN2 may consider this as a simple issue that can be left up to UE implementation. However, it should be noted that, RAN1 spent much time on collision handling for dynamic UL grant case to avoid network’s complexity. Therefore, 
· Collision handling between normal TTI dynamic UL grant and short TTI SPS
In dynamic UL grant, sTTI scheduling is generally prioritized over normal TTI scheduling. However, in case normal TTI dynamic UL grant is collided with sTTI SPS, there may be different handling needed. Given that collision between dynamic UL grant is discussed in RAN1, this can also be discussed in RAN1. 
· SPS operation by considering the mapping of TTI type and logical channels
For dynamic UL grant, RAN2 introduced mapping between logical channel and TTI lengths. If sTTI SPS is introduced, RAN2 may need to discuss whether the same restriction is reused for sTTI SPS or not.
· SPS operation upon reconfiguration of TTI length
RAN2 may need to discuss how to disable use of sTTI SPS in case sTTI is reconfigured, e.g., deactivate by UE itself or release it.
· SPS operation in asynchronous HARQ
Asynchronous HARQ is used for sTTI. Although SPS is already supported for MTC where asynchronous HARQ is used, RAN2 may need to discuss retransmission aspect for sTTI SPS. Today, there are two handlings in SPS retransmission. One is that new transmission is prioritized without skipping uplink transmission and the other is that retransmission is prioritized with skipping uplink transmission. Considering that data transmission with sTTI is for latency reduction, it may not be desirable to prioritize new transmission over retransmission even without skipping uplink transmission.
We consider that those issues are not a simple Yes/No question but RAN1 as well as RAN2 would need more time to discuss. sTTI SPS may not be a simple specification implementation issue but needs more careful discussion. 
Observation 3. SPS with sTTI without multiple SPS configurations would also have an impact on RAN2 and possibly RAN1.

All of above observations would imply that for sTTI SPS, RAN2 first need to discuss which approach we will go by considering the use cases, benefits, and impact/complexity, which seems not so easy. In the meanwhile, the WID of shortened TTI and processing time for LTE [RP-162014] has not addressed SPS enhancement as its objective. Although the more TUs are allowed to RAN2 after the last plenary meeting, it is mainly to resolve the remaining issues and make the specification stable but not to continue discussing new features.
In our view, sTTI SPS is not an essential part of this WI, and thus, we would suggest not to introduce sTTI SPS in Rel-15.
Proposal. Considering the WI scope and time schedule, sTTI SPS is not introduced in Rel-15. 
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With this proposal, SPS can still be configured with legacy TTI, and data from all logical channel and MAC CEs can be transmitted via SPS regardless of TTI Type allowed for the logical channel or MAC CE.
3.	Conclusion
In this contribution, we discuss sTTI SPS and propose that :
Observation 1. For sTTI SPS, multiple SPS configurations and simultaneous use of multiple SPS configurations are is required.
Observation 2. Multiple SPS configuration for UL is introduced in Rel-14 WI on V2X. However, it cannot be used for sTTI as it is.
Observation 3. SPS with sTTI without multiple SPS configurations would also have an impact on RAN2 and possibly RAN1.
Proposal. Considering the WI scope and time schedule, SPS with sTTI is not introduced in Rel-15. 
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