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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 design options and the consideration points to support for physical layer scheduling request. 
2. Discussion
2.1. Scheduling Request with HARQ ACK/NACK feedback
As discussed in the last meeting, informing SR using cover code on HARQ-ACK transmission is adopted as a working assumption. According to the working assumption, HARQ-ACK transmission can be done identically as legacy HARQ-ACK transmission in case of no intention of SR. Meanwhile, cover code is used on ACK/NACK data symbols for informing SR.
Although sending SR with HARQ ACK/NACK can save the UL resource by sharing same physical channel, it may degrade the HARQ ACK/NACK reliability. To keep the HARQ ACK/NACK reliability as much as possible, transmit power adjustment could be considered. Currently, transmit power of NPUSCH transmission with repetition one could be lower than PCMAX,c value. Simply, allowing larger transmit power until PCMAX,c can be applied to the UEs which transmit HARQ ACK/NACK without repetition. Also, for the UE which already uses power of PCMAX,c value, allowing transmit power larger than PCMAX,c value could be considered for HARQ ACK/NACK reliability. However allowing transmit power over PCMAX,c could cause a problem such as interference to other cell. So it should be discussed carefully about the impact of power over PCMAX,c.
Also, HARQ ACK/NACK reliability can be enhanced by limiting the chance for SR transmission on HARQ ACK/NACK channel. For example, more than one DL grant can be scheduled to UE sequentially. In this case, sending SR on every HARQ ACK/NACK channel may not be required. Especially for 2-HARQ process, there are two possible HARQ ACK/NACK channels and they are very close to each other on a time domain. In these cases, limiting the chance of SR transmission may not cause significant impact on the latency performance. However, it should be considered concurrently that larger number of SR transmission can increase the reliability of the SR. 
Proposal 1: When SR can be transmitted on HARQ ACK/NACK channel, following methods could be considered to secure the HARQ ACK/NACK reliability:

· Allowing bigger transmit power than one of the current specification
· Limiting the chance of SR transmission within the HARQ ACK/NACK channels
2.2. Dedicated Scheduling Request
In the last meeting, it was agreed that SR is not transmitted if dedicated SR resource collide with NPDSCH. In this case UE can use SR with HARQ-ACK/NACK after NPDSCH reception instead of dedicated SR. This behaviour may help to enhance the UE power consumption and scheduling efficiency. After decoding NPDCCH with DL grant, UE can expect NPDSCH transmission and ACK/NACK resources which can be used for SR. Thus, pending SR until the starting subframe of the scheduled HARQ-ACK/NACK resources after achieving DL grant could be efficient more. Also it is obvious that UE does not need to transmit SR if it obtain UL grant from NPDCCH decoding. 
Proposal 2: If the working assumption is confirmed, if UE is configured with both dedicated SR and SR with HARQ-ACK, UE prioritizes SR transmission on HARQ-ACK resource over dedicated SR resource when the UE has detected NPDCCH scheduling NPDSCH which requires HARQ-ACK feedback.
3. Conclusion
In this contribution, we discuss the possible methods for SR with HARQ ACK/NACK feedback and consideration points for dedicated SR. Proposals of this contribution is as follows.
Proposal 1: When SR can be transmitted on HARQ ACK/NACK channel, following methods could be considered to secure the HARQ ACK/NACK reliability:

· Allowing bigger transmit power than one of the current specification
· Limiting the chance of SR transmission within the HARQ ACK/NACK channels
Proposal 2: If the working assumption is confirmed, if UE is configured with both dedicated SR and SR with HARQ-ACK, UE prioritizes SR transmission on HARQ-ACK resource over dedicated SR resource when the UE has detected NPDCCH scheduling NPDSCH which requires HARQ-ACK feedback.
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