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1.	Introduction
In LTE, SPS feature is designed to reduce the control channel overhead for a traffic type such as VoIP.  The network sends SPS configurations per serving cell via dedicated signalling and UEs perform transmission using SPS in RRC_CONNECTED. 
In this contribution, we would like to discuss the issues on supporting shared SPS resource allocation. 
2.	Discussion 
Semi-persistent scheduling (SPS) feature is designed to reduce the control channel overhead for a traffic type such as VoIP.  Multiple UL SPS configurations are supported per serving cell while multiple DL SPS configurations per serving cell are not supported.  Both DL and UL SPS configurations can be active simultaneously for different cells.  
SPS is suitable for some IoT data transmissions where the IoT applications require periodic data collection from the IoT devices. Depending on the requirements of IoT applications (or importance of data), dedicated resource allocation is preferred for reliable data transmission or shared resource allocation would be also acceptable if data loss does not matter.  
Observation1. Depending on the types of IoT applications, the requirement of data transmission reliability is different.
On the other hand, data collection coverage is another factor to consider in mMTC. As massive IoT devices will be deployed in a particular area whose size could be either small or large, the data collector may not need to fully collect data from each device in the area. Also, data retransmission in failure cases may not be required because data loss is not critical. 
Observation2. Depending on the types of IoT applications, the requirement of data collection coverage is different in mMTC.
Depending on the types of IoT traffic patterns, the network can allocate shared resources to massive IoT devices deployed in a particular area.  As the eNB can allocate SPS resources only via dedicated signallings, we suggest to introduce shared SPS resource configuration in a system information message. Configuring shared SPS via system information is also beneficial when the UE does not transit its state to RRC_CONNECTED to transmit data or to receive updated resource configurations. 
Proposal1. Shared SPS resource can be allocated via system information.

The pre-configured SPS resource is released or reconfigured when the UE performs handover. So, the UE shall receive new SPS configurations in a target cell again to use pre-configured resources. If the eNB could allocate resources across multiple cells, the UE can keep transmitting data using pre-configured resource without receiving new configurations as long as it moves to pre-configured cells. During the handover, the UE suspends using SPS resources and resumes after completion of handover. Although UEs do not perform handover, the eNB could configure pre-configured resources to multiple cell sections to leave UEs in the IDLE state to reduce power consumption. 
Proposal2. Shared SPS resource can be allocated across multiple cells via system information.

In order to use pre-configured resource across multiple cells, the eNB informs how long this configuration will be valid to the UEs.  If the UE receives new configurations before the validity timer expires, it re-starts the validity timer with a new configured timer value.  The new SPS configuration valid after leaving RRC_CONNECTED could be done via system information or dedicated signaling. The dedicated signaling should override system information as currently specified. 
Proposal3. The eNB configures a validity timer to inform how long the SPS configurations across multiple cells are valid. 
Proposal4. The new SPS configuration valid after leaving RRC_CONNECTED could be done via system information or dedicated signaling. The dedicated signaling should override system information as currently specified. 

Considering the EDT scenario, data transmissions using SPS may also not require state transitions. Therefore, we would like to suggest to adopt SPS in RRC_IDLE. Also, we could consider data transmission in RRC_INACTIVE if RAN2 adopts EDT in RRC_INACTIVE for BL UEs or UEs in CE.    
Proposal5. RAN2 to discuss Idle/Inactive mode SPS. 

In LTE, the UE can use SPS resources when it receives activation from the eNB.  However, we think the SPS resources are already available in the configured schedule when the network sends the configurations. Therefore, the UE can activate SPS resources upon reception of SPS configurations. In DL case, a paging message could be used to inform SPS resource activation. 
Proposal6. UEs activate the UL SPS resources upon reception of SPS configurations and the DL SPS resource upon reception of Paging with SPS activation cause. 

3.	Conclusion
In this contribution, we would like to discuss the issues on supporting SPS resource allocation. 
Observation1. Depending on the types of IoT applications, the requirement of data transmission reliability is different.
Observation2. Depending on the types of IoT applications, the requirement of data collection coverage is different in mMTC.
Proposal1. Shared SPS resource can be allocated via system information.
Proposal2. Shared SPS resource can be allocated across multiple cells via system information.
Proposal3. The eNB configures a validity timer to inform how long the configurations are valid. 
Proposal4. The new SPS configuration valid after leaving RRC_CONNECTED could be done via system information or dedicated signaling. The dedicated signaling should override system information as currently specified. 
Proposal5. RAN2 to discuss Idle/Inactive mode SPS. 
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