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1.	Introduction
In RAN#76 meeting, work items for Rel-15 NB-IoT are approved to enhance further latency and power consumption reduction. One of them is to support UL/DL semi-persistent scheduling (SPS). In this contribution, we discuss on SPS for Rel-15 NB-IoT and propose a new SPS release mechanism to reduce power consumption and increase flexibility of resource scheduling.

2.	Discussion
SPS has been mainly used for an application which generates similar sized data regularly, e.g., VoIP, because SPS can reduce the number of required signaling to receive/transmit a data. If a UE is configured with the SPS resource for DL or UL, the UE does not need to receive a DL assignment or a UL grant from a network for data reception or transmission on the configured SPS resource. It is very beneficial to reduce signaling overhead and power consumption.
Observation.	When a UE uses an application which generates similar sized data regularly, e.g., VoIP, SPS is very useful to reduce signaling overhead and power consumption.

In NB-IoT, an application, which generates similar sized data regularly, can also exist even if it is not VoIP. For example, applications for inspecting or monitoring state of a UE or a target object may need to send a similar sized data regularly. Given that the NB-IoT UE performs repetition transmission or reception, reducing signaling overhead and power consumption by SPS would be useful. Therefore, we think that introducing SPS for NB-IoT should be considered to reduce signaling overhead and power consumption. 
Proposal 1.	For Rel-15 NB-IoT UE, SPS should be introduced to reduce signaling overhead and power consumption.

In LTE, skipUplinkTxSPS is introduced to avoid unnecessary transmission with very short SPS interval. However, the gain from skipUplinkTxSPS is not limited to a short SPS interval and could be also helpful for NB-IoT in terms of power saving because NB-IoT UE can skip repeated uplink transmission with skipUplinkTxSPS. 
Proposal 2.	For Rel-15 NB-IoT SPS, skipping uplink transmission should be used to save power consumption.

In SPS operation, SPS is released by explicit SPS release command or implicit SPS release mechanism. With explicit SPS release command, a network can retrieve the SPS resource from the UE if the network wants. However this would require UE power consumption for monitoring and processing the SPS release command. If repetition transmission is used, the power consumption would increase. 
With implicit SPS release mechanism, the UE still consumes unnecessary power for transmitting implicitReleaseAfter number of consecutive new MAC PDUs, which contain zero MAC SDU. In addition, if skipUplinkTxSPS is used, implicit release mechanism doesn’t work because the UE doesn’t generate a MAC PDU including zero MAC SDU.
Therefore, if SPS is introduced for NB-IoT possibly together with skipUplinkTxSPS, it would be good to discuss how to reduce power consumption in SPS operation and avoid unnecessary/excessive transmissions of SPS release command. One possible solution would be to provide the NB-IoT UE with a predetermined time duration or number of SPS resources. By providing the predetermined time duration or number of SPS resources, the NB-IoT UE uses the SPS resource only for a limited time or limited number, and deactivates the configured SPS resource after using the last SPS resource without explicit SPS release command. This would be beneficial from the network flexibility point of view because the network can retrieve the SPS resource when the network wants while reducing the UE power consumption in low level by saving SPS release command. 
Proposal 3.	For NB-IoT SPS, RAN2 is asked to enhance SPS release mechanism for power saving and scheduling flexibility. For example, the NB-IoT UE can be configured with the predetermined time duration or number of SPS resource.

3.	Conclusion
In this document, we discussed to support SPS for NB-IoT and propose the predetermined SPS release to reduce power consumption and signalling overhead as follows: 
Observation.	When a UE uses an application which generates similar sized data regularly, e.g., VoIP, SPS is very useful to reduce signaling overhead and power consumption.
Proposal 1.	For Rel-15 NB-IoT UE, SPS should be introduced to reduce signaling overhead and power consumption.
Proposal 2.	For Rel-15 NB-IoT SPS, skipping uplink transmission should be used to save power consumption.
Proposal 3.	For NB-IoT SPS, RAN2 is asked to enhance SPS release mechanism for power saving and scheduling flexibility. For example, the NB-IoT UE can be configured with the predetermined time duration or number of SPS resource.
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