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1.	Introduction
As discussed in Email discussion [99#42][NB-IoT] on SPS options, data transmissions using SPS in IDLE mode would be beneficial for long-time regular traffic type where the data size is small and UEs are stationary. 
In this contribution, we would like to discuss the issues on data transmission in the IDLE mode. 
2.	Discussion 
Semi-persistent scheduling (SPS) feature is designed for data transmission in preconfigured resources in CONNECTED mode.  As IoT traffic has very similar traffic patterns with that of VoIP, SPS could be a possible solution to deliver IoT data while reducing the overhead of control signalling for dynamic scheduling.  However, it is not feasible to use pre-configured resources for a long time in CONNECTED mode mainly because of the power consumption. IoT applications may usually require long time interval between data reporting. Therefore, we suggest to introduce SPS in IDLE mode for massive IoT data transmission. 
Proposal1. Introduce IDLE mode SPS for IoT data transmission. 

If SPS is supported in IDLE mode, one main issue to be considered is timing alignment because it is not expected that transmissions using SPS configurations could work for long time periods without synchronization. Also, it is possible that some obstacles block any time the transmission paths causing misalignment of timing. For this, RAN1 or RAN2 could solve the timing alignment issue on SPS in IDLE mode. We first suggest to study RAN2 solutions such as TA only Msg2 or Paging indication, and then, inform RAN1 of RAN2 discussion results. 
Proposal2. RAN2 to discuss timing alignment issues on IDLE mode SPS.

To enable SPS configuration in IDLE mode, the eNB could inform other relevant parameters for data transmission as well as SPS configurations via system information: SPS-I-RNTI (SPS RNTI for IDLE), maximum data rate, PRB index, validity timer for the configurations, etc.  Upon expiry of validity timer, (1) the UE may have data to transmit, or (2) the UE does not have data.  In the first case, the UE triggers EDT if pre-conditions for EDT are met. Otherwise, it triggers RRC connection setup or resume request.  In the second case, the UE waits for the network operations because the network also knows the timer expires. The network may re-configure SPS via system information or dedicated RRC signalling.
Proposal3. Upon expiry of SPS validity timer, the UE initiates EDT if user data exists and preconditions for EDT are met. 

As legacy data transmission is performed in CONNECTED mode, the UE first performs access control and transmits data if connection is successfully established. However, the network cannot control data transmission is IDLE mode. Therefore, we suggest to discuss whether access control would be necessary for IDLE mode data transmission.  
[bookmark: _GoBack]Proposal4. RAN2 to discuss whether access control would be beneficial in IDLE mode data transmission.
 
As discussed in Email discussion [99#42][NB-IoT], many companies agreed with the benefits of UL SPS in IDLE mode. However, there were some doubts for DL SPS cases. We think DL cases also have benefits using SPS in IDLE mode and do not see the reason to restrict DL cases; for example, the application center may want to send back Acknowledgement for data report via higher layer signalling.   
Proposal4. RAN2 to discuss whether IDLE mode SPS is supported in DL cases.

3.	Conclusion
In this contribution, we would like to discuss the issues on data transmission in IDLE mode. 
Proposal1. Introduce IDLE mode SPS for IoT data transmission. 
Proposal2. RAN2 to discuss timing alignment issues on IDLE mode SPS.
Proposal3. Upon expiry of SPS validity timer, the UE initiates EDT if user data exists and preconditions for EDT are met. 
Proposal4. RAN2 to discuss whether access control would be beneficial in IDLE mode data transmission.
Proposal5. RAN2 to discuss whether IDLE mode SPS is supported in DL cases.
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