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Introduction
SPS operation with sTTI had been discussed in previous RAN2 meetings and the following agreements were reached:
RAN2#99 agreements
=>	RAN2 sees benefits to support SPS for short TTI
=>	Same LCP restriction as dynamic grant will apply for SPS grant.   
=>	sTTI SPS intervals are configured by RRC. New sTTI-based interval values are introduced. The minimum value of 1 sTTI is supported.  Other values are FFS.  
=>	In DL/UL SPS with asynchronous HARQ, the HARQ process ID is derived from the sTTI-number (index of sTTI within subframe).  Details are FFS
=>	Send LS to RAN1 to indicate RAN2 desire to support SPS and agreements.  Ask the feasibility of SPS activation/deactivation for sTTI

RAN2#99bis agreements/FFSs
=>	FFS whether SPS and sSPS can be active at the same time. 
=>   sSPS is supported on PCell.  FFS if sSPS is also supported in SCell.  
=>	The final values can be decided after RAN1 completes the discussions

In this contribution, we discuss the remaining issues of SPS with sTTI.
[bookmark: _Ref178064866]Discussion
SPS interval values
It had been agreed for sTTI SPS intervals to support the minimum value of 1 sTTI. Other values were listed as FFS. Moreover, it had been noted that the final values can be decided after RAN1 completes the discussions (processing times determining the HARQ RTTs). These discussions have now been finalized in RAN1 with the following outcome:
RAN1#90bis agreements
Define two sets of two processing timing assumptions for subslot TTI operation for different maximum TA support. 
- Set 1 is defined with minimum timing n+4 with TA1/n+6 with TA1+4os
- Set 2 is defined with minimum timing n+6 with TA2/n+8 with TA2+4os
- FFS if different/same UEs can indicate support for different sets of processing timing assumptions.
In the following we derive the following requirements on SPS values for 2os sTTI and 7os sTTI, respectively:
· Minimum value of sTTI1 for best latency gains (already agreed)
· For multiplexing of users within a subframe, sTTI2 should be supported for 7os, and additionally sTTI6 for 2os.
· To provide some further multiplexing option among subframes for 7os, also sTTI4 should be supported
· The HARQ RTT with 2os sTTI will be 8 * 2os sTTI or 12 * 2os sTTI. Allowing an SPS configuration with HARQ process only, with SPS intervals aligned with subframes, due to the HARQ RTT, the SPS intervals of sTTI8 and sTTI12 should be supported. See also [2] for some configuration options.
· For VOIP, SPS values of 10ms, 20ms, 40ms are typically used. Therefore, for 7os sTTI, interval values of sTTI20, sTTI40, sTTI80 should be supported. For 2os sTTI, the additional values of sTTI60, sTTI120 and sTTI240 should be supported for VOIP services.
With these values, beside low latency use-cases, also VoIP like use-cases with larger intervals, but operating on sTTI can be supported. For the low latency use-cases, the fine granularity allows furthermore for multiplexing of various numbers of multiple short TTI users on the same frequency resources. The same values should be supported for DL and UL. In summary, we propose:
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sTTI1, sTTI2, sTTI4, sTTI6, sTTI8, sTTI12, sTTI20, sTTI40, sTTI60, sTTI80, sTTI120, sTTI240
For TDD, the SPS interval values for sTTI are listed as FFS in current CR [1]. For legacy SPS operation the following special behavior for some SPS interval values had been specified for LTE (cf. TS 36.331, on e.g. “semiPersistSchedIntervalUL”):
For TDD, when the configured Semi-persistent scheduling interval is greater than or equal to 10 sub-frames, the UE shall round this parameter down to the nearest integer (of 10 sub-frames), e.g. sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames
For sTTI, TDD, i.e. FS2, is supported for slot-based sTTI (7os) only, and no new TDD configurations had been introduced, meaning that a former e.g. UL subframe within the TDD configuration of a frame consists now of two UL slots within the same TDD configuration. Given that no sTTI SPS values that are higher but not multiples of 20 7os sTTI are going to supported, no special consideration for TDD is required. 
Furthermore, details on the asynchronous HARQ operation of sTTI on SPS were provided in [1], therefore the listed FFS on this issue can be considered closed.
SPS and sSPS simultaneously active
In RAN2#99bis an FFS was listed on whether SPS and sSPS can be active at the same time. With the exception of V2X capable UEs, there is only one SPS configuration in LTE, thus only SPS configuration can be active at the same time. This is important since V2X traffic is characterized by traffic patterns of multiple periods. 
Since the UL grants of same TTI-length are based on the same DCI formats for V2X SPS as for regular SPS, a new V-CRNTI was introduced, referring to the SPS configuration specific to V2X. Since sSPS is based on a different DCI format, i.e. sDCI, however, this would not be required. I.e. The UE can discriminate which SPS configuration is activated based on the DCI, and no further CRNTI needs to be specified. Furthermore, prioritization which SPS or sSPS resources would be handled with the same LCP rules as for dynamic grants. Thus, allowing SPS and sSPS at the same time does thus not increase the MAC specification complexity, much. Nevertheless, RRC specifications would need to consider multiple configurations, and UE implementation complexity increases by handling these multiple configurations.
Considering the main use-case of sSPS, which is latency reduction, for which very short periods of e.g. 1 sTTI would be configured, support of multiple simultaneous configurations does not seems to be required at this point in time. We note that also traffic with longer periods can be handled within the sSPS framework, i.e. can be send on resources of a configured low-periods sSPS, or simply longer periods, as proposed in section 2.1, can be configured. Therefore, we propose:
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sSPS on SCells
Furthermore, in RAN2#99bis, it was listed FFS whether sSPS is also supported on SCell. In LTE, legacy SPS is not supported on SCell. Generally, the support of SPS on SCell can be considered an orthogonal discussion to support of sTTI on SPS, since it would be applicable to legacy SPS as well as sSPS. Specifically, to sTTI, we do not see a strong motivation to support sSPS on SCell. Therefore, considering also the required specification complexity and remaining time of this WI, we believe sSPS on SCell should not be supported. 
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Conclusions
Based on the discussion in section 2 we propose the following:
Proposal 1	The following SPS interval values are supported in DL and UL:  sTTI1, sTTI2, sTTI4, sTTI6, sTTI8, sTTI12, sTTI20, sTTI40, sTTI60, sTTI80, sTTI120, sTTI240
Proposal 2	SPS and sSPS are not active at the same time.
Proposal 3	sSPS is not supported on SCells.
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