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1 Introduction

From the last NB-IoT ad-hoc RAN1 meeting, it was agreed that,

Agreements:

· Transmission of ACK and/or NACK corresponding to NB-PDSCH is supported

· Both 3.75 and 15 kHz subcarrier spacing are supported in transmission of ACK and/or NACK

In this contribution, we discuss some considerations on HARQ ACK/NACK feedback for NB-PDSCH.

2 Discussion

In legacy LTE, UCI for DL HARQ ACK/NACK feedback is transmitted via PUCCH which occupies a whole PRB pair. However, reusing the legacy PUCCH structure for DL HARQ ACK/NACK feedback may not be feasible to support some NB-IoT UEs which have only single-tone based UL transmission capability. Therefore, a new UL physical channel structure for DL HARQ ACK/NACK feedback needs to be defined for NB-IoT considering single-tone based UL transmission properties.

Observation: a new UL physical channel structure for DL HARQ ACK/NACK feedback needs to be defined for NB-IoT considering single-tone based UL transmission.
Considering lack of remaining time for the WI, design of a new physical uplink control channel, i.e. NB-PUCCH is not desirable, instead using NB-PUSCH structure for DL HARQ ACK/NACK can be a good compromise. In addition, it can be a simple solution to utilize single-tone based NB-PUSCH structure for DL HARQ ACK/NACK feedback for NB-IoT because it can be supported by both single-tone capable and multi-tone capable NB-IoT UEs.
Proposal 1: DL HARQ ACK/NACK feedback for NB-IoT is transmitted on single-tone based NB-PUSCH.

In terms of resource allocation for NB-PUSCH carrying the DL HARQ ACK/NACK feedback, it can be dynamically scheduled via NB-PDCCH which contains DL assignment DCI for the corresponding NB-PDSCH. Although this method can give scheduling flexibility on the multiplexing of UL data and control among different NB-IoT UEs, impact on control channel overhead and DCI size alignment between DL and UL should be carefully investigated. As an alternative, candidate NB-PUSCH resources for DL HARQ ACK/NACK feedback can be predetermined and DL assignment DCI can contain only 1 or 2 bits additional indication field for NB-PUSCH resource selection among the predetermined candidate resources. 

Proposal 2: NB-PUSCH resource for HARQ ACK/NACK feedback can be scheduled via DL assignment DCI.

3 Conclusion
In this contribution we discussed DL HARQ AKC/NACK feedback for NB-IoT and we propose that, 

Proposal 1: DL HARQ ACK/NACK feedback for NB-IoT is transmitted on single-tone based NB-PUSCH.

Proposal 2: NB-PUSCH resource for HARQ ACK/NACK feedback can be scheduled via DL assignment DCI.

