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Discussion and Decision
1
Introduction
In [1], a new work item for enhancement NB-IoT was approved. The WID aims to provide further enhancements in order to respond quickly IoT market grows and diversifies. These enhancements include positioning, multicast, mobility and service continuity, and non-anchor PRB enhancements. In this contribution, we consider introducing the ability to multiplex scheduling request on ACK/NACK in NB-IoT.
2
Scheduling Request
In Rel-13, scheduling request was not supported for NB-IoT. Without support for scheduling request, the UE will have to use the NPRACH to request UL grant to the eNB if there is pending data in UL buffer. To use the NPRACH for this purpose will need at least Msg1-Msg4 transmissions, all of which require extensive resources. In addition, this can increase the load on the random access channel, leading to collisions and reduced capacity. Alternately, PRACH resources must be increased to account for potential SRs, resulting in additional overhead. This, however, depends on the expected traffic for NB-IoT. With the traffic model from [2] (i.e. periodic reporting from UE), there is no strong need for periodic SR configuration. Other machine-type traffic models and use cases, however, may have different traffic profiles. They include, for example,

· Positioning services utilizing OTDOA. Here, a UE will be requested to perform measurements and send reports to the eNB.
· On demand or triggered-based sensors. In this case, UE will transmit report based on inquiry from the eNB. In some cases, strict delay budget might be required.
· Voice services such as push-to-talk or VoLTE. In this case, there would be both downlink and uplink traffic. Furthermore, uplink traffic may occur periodically.

· Higher-layer acknowledgment (e.g. TCP/IP ACK) in response to downlink data transmission. This might be most appropriate in case of long downlink data transmission such as firmware or configuration update.
For these types of services, it would be costly to use the NPRACH to notify the eNB of pending uplink data. The eNB could assign resources periodically to such UEs. However, this may be even less efficient than relying on the NPRACH. Thus, having a dedicated scheduling request would be beneficial. A dedicated scheduling request can be supported using the NPUSCH similar to ACK/NACK. However, this can introduce some complexity into the system with the eNB having to manage scheduling request configuration and potential conflicts. 
Alternately, it may be possible for the eNB to pre-allocate UL resource when it knows that a response is needed from the UE. This is implementation specific. However, unless the eNB can accurately determine when a response will be ready at the UE, the UL grant may be wasted (i.e. UE has to send empty BSR if there is no UL data in buffer yet).
Therefore, it is proposed to consider allowing UE to send scheduling request together with ACK/NACK. This allows for efficient support of new use cases without having to introduce full scheduling request functionality. 
Proposal: Consider allowing UE to send scheduling request together with ACK/NACK.
3
Conclusion
In this contribution, we consider new use cases for NB-IoT that would benefit from scheduling request and make the following proposal –

Proposal: Consider allowing UE to send scheduling request together with ACK/NACK.
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