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1. Introduction
SPS for short TTI was discussed briefly in RAN2#98 and it was concluded that “RAN2 aims to support SPS with a simple and converged solution” [1].
In this contribution, we discuss some possible options for a simple solution.
2. Discussion
SPS was originally introduced primarily considering periodic or non-bursty traffic such as voice. In Rel-14, enhancements were introduced which allow skipping uplink transmissions when there is no data traffic.

The justification for SPS on short TTI can be to reduce the latency of traffic which are targeted with SPS. For example, for voice, due to the lower HARQ timing, jitter and de-jitter buffer as well as end-to-end delay can be reduced. Furthermore, future delay sensitive applications with periodic type traffic such as drones and IoT can benefit from this feature.
The simplest way to introduce SPS for short TTI is to use the legacy SPS configuration but allow also transmissions on short TTI locations during the SPS occasions. Even though it is possible to have completely independent SPS configurations for legacy TTI and short TTI, it is not evident whether this complication is easily justified.
Proposal 1: SPS for short TTI can be based on the legacy SPS configuration where transmissions on short TTI occur during legacy SPS occasions.

The next question is which short TTI locations within an SPS subframe can be used for transmissions. It is beneficial to have flexibility for this as using all locations may not always be needed which will otherwise waste resources. The short TTI locations can be configured via RRC along with main SPS config.
Proposal 2: Transmission locations for short TTI within an SPS occasion is configured by RRC.

We note that Rel-14 introduced SPS periodicity down to 1 subframe and by using multiple short TTI locations, the effective SPS periodicity for short TTI can be as small as short TTI length.
One difference compared to legacy SPS here will be due to the asynchronous HARQ operation for short TTI. In Rel-14 enhancements, non-adaptive retransmissions on SPS resources were introduced. This is especially important when the first transmission is not detected by the eNB. A similar functionality for short TTI would also be useful and should be discussed.

Proposal 3: RAN2 should discuss how to utilize short TTI SPS resources for retransmissions considering mis-detection at the eNB.

Another question is if SPS for both legacy and short TTI can be configured simultaneously. The only downside of this would be handling of collision. However, these are already being introduced for dynamic scheduling and can be adopted in this case as well. The logical channel mapping to TTI agreed for regular uplink transmission can also be reused.
Proposal 4: SPS for both TTI and short TTI can be configured without additional complexity.

3. Conclusion
In this contribution, we discussed SPS for short TTI and propose the following:
Proposal 1: SPS for short TTI can be based on the legacy SPS configuration where transmissions on short TTI occur during legacy SPS occasions.

Proposal 2: Transmission locations for short TTI within an SPS occasion is configured by RRC.

Proposal 3: RAN2 should discuss how to utilize short TTI SPS resources for retransmissions considering mis-detection at the eNB.

Proposal 4: SPS for both TTI and short TTI can be configured without additional complexity.
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