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Introduction
SPS is a key UP function in LTE. For NR, SPS was also agreed to be supported in RAN2#97:

Agreements
1	NR supports an SPS scheme similar to LTE 
2	NR supports skipping UL grant scheme similar to LTE

 This contribution discusses further aspects of NR SPS.
Discussion
Single or multiple sets of SPS
In LTE, only one set of SPS is supported in Uu interface except for Uu V2X.  Uu V2X can support at most eight parallel sets of SPS.
In NR, assuming Uu V2X is not considered, it is still possible to introduce multiple sets of SPS. Because one NR UE may support eMBB (e.g., VOIP) and URLLC (e.g., low latency traffic with smaller SPS period requirement) simultaneously, and normally, these two kinds of traffic will be mapped onto different numerologies/TTI durations. Hence in our understanding, at least multiple sets of SPS on different numerologies/TTI durations should be supported in NR. But if assuming Uu V2X is considered, supporting multiple sets of SPS on the same numerology/TTI duration should also be considered, following legacy design.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: At most one SPS should be considered per numerology/TTI duration when Uu V2X is not considered. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
Based on Proposal 2, if UE needs to support multiple sets of SPS within one MAC entity, it should classify each SPS configuration and corresponding commands (including the SPS activation/deactivation command and SPS confirmation command). There are three possible solutions:
· Option 1: Restrict the SPS related RRC configuration, SPS activation/deactivation command and SPS confirmation command can only be sent on the numerology/TTI duration which the corresponding SPS takes effect.
· Option 2: The SPS related RRC configuration can be sent on any numerology but it should carry the numerology/TTI duration indication. And the corresponding SPS activation/deactivation command and SPS confirmation command can only be sent on the indicated numerology/TTI.
· Option 3: Introduce an index for each set of SPS configuration. There is no transmission restriction for the SPS related RRC configuration, SPS activation/deactivation command and SPS confirmation command. But all of them should carry the SPS index indication.

If multiple sets of SPS are restricted to different numerologies/TTI durations, compared with the above three solutions, Option 1 is preferred for it is the simplest with the least specification effort.
Proposal 2: If multiple sets of SPS are restricted to different numerologies/TTI durations, the SPS related RRC configuration/SPS activation and deactivation command/ SPS confirmation command should all be sent the corresponding numerology/TTI duration.
Impacts of flexible duplexing and TTI length
In NR, flexible duplexing and TTI length were introduced. Hence their impacts on SPS should be considered. Two main issues need to be considered are listed below:
· Issue 1:  Whether smaller SPS period less than 1ms should be considered?
· Issue 2:  What is the requirement on the SPS occasion?
For issue 1, considering the URLLC latency requirement that the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL, if SPS can be used for URLLC, smaller SPS period other than 1ms can be considered.
Proposal 3: Smaller SPS period below 1ms can be considered in NR.
For issue 2, since the introduction of flexible duplexing and TTI length, in order to keep the SPS can works, it must ensure the transmission direction and TTI length of the SPS occasion kept unchanged.
Proposal 4: The transmission direction and TTI length of the SPS occasion should be kept unchanged.
Conclusion
Based on the analysis in section 2, it is proposed:
Proposal 1: At most one SPS should be considered per numerology/TTI duration when Uu V2X is not considered. 
Proposal 2: If multiple sets of SPS are restricted to different numerologies/TTI durations, the SPS related RRC configuration/SPS activation and deactivation command/ SPS confirmation command should all be sent the corresponding numerology/TTI duration.
Proposal 3: Smaller SPS period below 1ms can be considered in NR.
Proposal 4: The transmission direction and TTI length of the SPS occasion should be kept unchanged.
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