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1 Introduction
The WI of further enhanced NB-IOT has been approved in RAN#76. According to the WID [1], one of the objectives includes specification of Semi-Persistent-Scheduling but with little explanation of the scope. This document attempts to outline some possibilities. 
2 Discussion
2.1 Use Cases and objectives
Three potential use cases for SPS: 

· Support for Media applications with time-regular transmissions, such as voice. 
· Support for large file transfers. 
· Support for M2M time-regular transmissions. 
We note that the SPS function itself, and support functionality in order to use and configure SPS, can be different for different cases. 

Proposal 1: RAN2 shall agree to use case and related requirements or expectations in order to specify SPS support for NB-IoT.
Media Applications with time-regular transmissions
The objective for SPS in this case is to avoid PDCCH overhead, and potentially scheduling request overhead. 

The use case and solution could be similar to LTE SPS from Rel-8.

It could be discussed to what extent NB-IoT should be optimized for this type of applications, and how SPS can be configured. 

For IMS applications, SPS can be used, but is rarely used today (for LTE). However, IMS applications generally assume better QoS and service continuity than is provided by NB-IoT. 
For other media applications, e.g. security and surveillance systems, NB-IoT characteristics could be ok, e.g. feeds of regular still pictures, very low resolution video, audio etc. For such cases, the SPS functionality could be similar to LTE Rel-8. For such case, there would probably need to be some support for configuration and initiation. We can call this non-real-time-media applications.
Large file transfers
The objective for SPS in this case is to avoid PDCCH overhead for individual scheduling of file segments / fragments.

This use case may have some similarity with the SC-PTM use case, except that the target may be a single UE for which HARQ is possible. 
To what extent SPS for this use case would be helpful or not would depend on assumptions on TBS, File size, and how often such transmissions take place. 
M2M time-regular transmissions

The objective for SPS in this case is to avoid the overhead of scheduling request by RACH and PDCCH overhead. 
M2M regular transmissions could be meter reports that can be time scheduled, i.e. this is clearly in the use case scope of NB-IoT. 
The opportunity to avoid the RACH procedure need some discussions: 

· If only stationary UEs are considered, such UEs could remember its Timing advance and could do a PUSCH transmission without RACH. Meters are often stationary so such restriction may be ok. 
· If the UE is mobile, then a L1 change would be needed to make use of a SPS resource with UL-non-time-aligned transmission.

The complexity also need some discussions:

· For Meter M2M time regular applications, the time between reports can potentially be very long, e.g. 10min – 12h. 
· Meters often use PSM mode to avoid overhead of receiving paging. 

· So, in order to make a difference, a SPS configuration would likely need to be applicable across transitions to IDLE and PSM sleep. 

· Thus it seems clear that such SPS functionality would be different to the current LTE SPS, either of the following should be supported:  
· a dedicated configuration that applies across IDLE/PSM transitions, or 
· a common configuration with a transmission mechanism that can handle contention. 
· In case a dedicated mechanism is considered it need to be taken into account that some synchronization between the application and the modem is likely needed to determine the time of SPS transmissions. 
Discussion

If to support a SPS feature, we think it is important to make it useful for NB-IoT. Despite some complexity we thus propose to focus on the use case that we think is most obviously applicable to NB-IoT: Stationary Meters with time-regular transmissions. 
Proposal 2: NB-IoT SPS shall support Stationary Devices with time-regular transmissions, supporting time interval between transmissions up to 12h, where the device may be in Idle or PSM mode between transmissions. 

3 Conclusion

Proposal 1: RAN2 shall agree to use case and related requirements or expectations in order to specify SPS support for NB-IoT.
Proposal 2: NB-IoT SPS shall support Stationary Devices with time-regular transmissions, supporting time interval between transmissions up to 12h, where the device may be in Idle or PSM mode between transmissions. 
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