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1. Introduction

In RAN #75 meeting, new Rel-15 work item of NB-IoT enhancement was agreed [1]. NB-IoT UE has to wait for an UL grant or performs RACH for the scheduling request. To reduce the latency and power consumption for the scheduling request, dedicated physical layer scheduling request may be required for NB-IoT. According to the WID, the objective on support for physical layer scheduling request for Rel-15 feNB-IoT is as follows:

	Further latency and power consumption reduction
· Support for physical layer SR [RAN1, RAN2]


In this paper, we discuss the consideration points to support for physical layer scheduling request. 
2. Discussion
In legacy LTE system, physical layer scheduling request could be used which can reduce the latency compare to the higher layer scheduling request. For the physical layer scheduling request for NB-IoT, scheduling request of legacy LTE could be considered as a baseline. Additionally, it is desired to consider NB-IoT specific property for this work item, such as low power consumption, extended coverage, and long DRX cycle.
Legacy LTE UEs use PUCCH Format 1 for the scheduling request. Although physical uplink control channel is not defined for NB-IoT, similar approach can be considered by using NPUSCH Format 2 as a dedicated scheduling request resource for NB-IoT UEs. To support NPUSCH Format 2 based scheduling request, resource allocation strategy for the scheduling request should be considered carefully. For the scheduling request with legacy framework, dedicated uplink resource should be guaranteed. However, allocating resource for the dedicated scheduling request could be a burden in case of NB-IoT due to the dense UE deployment scenario. Thus resource management method for the scheduling request should be considered carefully for NB-IoT. 

On the other hand, it should be guaranteed to have reliable uplink synchronization when UE performs scheduling request with dedicated physical channel. However, NB-IoT UEs are mostly in CDRX or RRC IDLE state in many use cases. In these cases, uplink synchronization may not be guaranteed. In this point of view, dedicated NPRACH resource could be considered for the scheduling request for NB-IoT. As we mentioned before, uplink synchronization should be guaranteed when UE performs the scheduling request. Without additional procedure for synchronization, eNB may be able to detect dedicated NPRACH resource for the scheduling request. Especially, this characteristic can reduce latency and power consumption when UE in CDRX state request UL scheduling for BSR.

Additionally, further optimization can be considered for the UEs which do not have dedicated scheduling request resource. Specifically, UE may require uplink grant for the scheduling request in the middle of DL process even if they do not have any semi-statically dedicated resource for the scheduling request. To support the scheduling request for the UE without semi-statically dedicated scheduling request resource, multiple resource indices of ACK/NACK transmission of the UE could be used for the scheduling request.
Proposal 1: The scheduling request method for Rel-15 feNB-IoT should be discussed carefully base on the use cases.

· Legacy scheduling request framework and existing physical channel format in NB-IoT can be used.
· Dedicated NPUSCH format 2 resource and dedicated NPRACH resource can be considered for the scheduling request for feNB-IoT.

3. Conclusion
In this contribution, we discuss the consideration points to support for physical layer scheduling request. The proposal in this contribution is as follow.
Proposal 1: The scheduling request method for Rel-15 feNB-IoT should be discussed carefully base on the use cases.

· Legacy scheduling request framework and existing physical channel format in NB-IoT can be used.

· Dedicated NPUSCH format 2 resource and dedicated NPRACH resource can be considered for the scheduling request for feNB-IoT.
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