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1.	Introduction
In the RAN2#101 meeting, the following agreements were made for SPS in NB-IoT. 
	=> Will not support Connected mode SPS for Rel-15, except for UL SPS for SR/BSR if RAN1 requests this (as earlier indicated in LS). 
=> Will not support Idle mode SPS for Rel-15.



As per the agreements above, UL SPS for BSR and SPS for SC-PTM are only remained options for NB-IoT SPS. In this contribution, we discuss UL SPS for BSR and SPS for SC-PTM.

2.	Discussion
As shown in below box, Work Item Description clearly said that “Study and, if found beneficial, support UL/DL semi-persistent scheduling for Rel-15 NB-IoT.” 
	A-1. Further latency and power consumption reduction
· Power consumption reduction for physical channels
· Study and, if found beneficial, specify for idle mode paging and/or connected mode DRX, physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH. [RAN1,  RAN2,  RAN4]
· Study and, if found beneficial, support UL/DL semi-persistent scheduling [RAN2, RAN1, RAN4]



For this, RAN2 has discussed SPS for NB-IoT since RAN2#99 meeting and narrowed down the scope of this item in the RAN2#101 meeting because progress on this item was very slow and would not finish this on time. However, in the last meeting, SPS for NB-IoT was deprioritized again and nothing had been discussed. Finally, RAN2 didn’t make any progress on SPS for NB-IoT. This RAN2#102 meeting is the last meeting to complete this work item. Thus, RAN2 should discuss and make huge progress and final conclusion on SPS for NB-IoT in this meeting. 
Proposal 1.	RAN2 should discuss and make huge progress to finish work item of SPS for NB-IoT. 

As per the above agreements made in RAN2#101 meeting, SPS for BSR is the only remained option for the connected mode UL SPS. In SPS for BSR, the SPS resources are only used to transmit a BSR in order to avoid Random Access in connected mode as explained in [1]. Of course, the SPS is used in RRC_CONNECTED state and the dedicated SPS resource is assigned to a UE. However, considering that the massive number of NB-IoT UEs is stayed in a cell, it may not be realistic to allocate the dedicated SPS resource to each UE in a cell because lots of SPS resources may be requested to assign to a lot of UEs simultaneously. Therefore, from the resource point of view, the SPS resource would be a shared SPS resource. 
Observation 1. To support UL SPS for BSR, SPS resource can be shared by multiple NB-IoT UEs.

It would be also helpful that only a specific type of data or event can use shared SPS for BSR. For example, the network may want to allocate shared SPS for BSR with less or no collision for the data reported in emergency case because if any type of data can use SPS for BSR, it may be congested and increase collisions. Thus, it would be necessary to allocate shared SPS for BSR which is restricted to be used only by specific types of data, event, or logical channels.
Observation 2. 	To support UL SPS for BSR, shared SPS resource would be restricted to be used only by specific type of data, event, or logical channel.

Proposal 2.	UL SPS for BSR is characterized by
· The UE activates SPS upon receiving SPS configuration, i.e., without SPS activation command.
· UL SPS resource is shared resource without collision resolution mechanism.
· UL SPS resources would be restricted to be used only by specific type of data, event, or logical channel.

Another remaining SPS option is SPS for SC-PTM. This is targeted to support large file transfer in [2-3], e.g., software/firmware update. In the last meeting, RAN2 agreed that idle mode SPS for Rel-15 is not supported. However, SC-PTM is operated on RRC_IDLE state. We think that if idle mode SPS is considered for SPS for SC-PTM, this contradicts the agreement which is not support Idle mode SPS for Rel-15 and if connected mode SPS is considered for SC-PTM, the UE may need to use SC-PTM in RRC_CONNECTED state. From power saving point of view, SPS for SC-PTM in RRC_CONNECTED would not be useful. Furthermore, when legacy SC-PTM is designed, the firmware update is already considered. This means that legacy SC-PTM would be used for firmware update. Thus, we do not think that SPS for SC-PTM is really needed for firmware update. 
Proposal 3. SPS for SC-PTM should not be considered for firmware update.  

3.	Conclusion
In this contribution, we discussed UL SPS for BSR and SPS for SC-PTM and propose the followings: 
Observation 1. To support UL SPS for BSR, SPS resource can be shared by multiple NB-IoT UEs.
Observation 2. 	To support UL SPS for BSR, shared SPS resource would be restricted to be used only by specific type of data, event, or logical channel.
Proposal 1.	RAN2 should discuss and make huge progress to finish work item of SPS for NB-IoT. 
Proposal 2.	UL SPS for BSR is characterized by
· The UE activates SPS upon receiving SPS configuration, i.e., without SPS activation command.
· UL SPS resource is shared resource without collision resolution mechanism.
· UL SPS resources would be restricted to be used only by specific type of data, event, or logical channel.
Proposal 3. SPS for SC-PTM should not be considered for firmware update.
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