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1. Introduction
At RAN #69, a new work item named Narrowband Internet of Things (NB-IoT) was approved to specify a radio access solution for cellular internet of things, which addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra-low device cost, low device power consumption and (optimized) network architecture [1]. The revised NB-IoT work item was further approved at RAN#70 [2]. At RAN1#84 [3], the following agreements were achieved regarding the downlink resource allocation. In this contribution, we discuss the details of downlink scheduling.

	Agreement: 

· DL and UL scheduling delays are indicated in DCI

· number of delay values that can be signalled for the UL scheduling delay is less than the number of values for the DL 

· FFS the number of values and the sets of values. 
Agreement:
· Sub-PRB allocations of the NB-PDSCH are not supported


2. Discussions
To avoid resource blocking by one long PDSCH transmission, it is natural to consider FDM/TDM based multiplexing among different NB-PDSCHs. For the subcarrier assignment in the frequency domain, it was agreed that sub-PRB allocations of NB-PDSCH are not supported, i.e., the PDSCH always occupies the whole 12 subcarriers. Thus, efficient multiplexing of NB-PDSCH in the time domain should be considered.
For the subframe assignment in the time domain, it is proposed to consider a subframe indication in a pre-defined scheduling period to indicate the assigned subframes for a NB-PDSCH. For example, a scheduling period with a size of M available subframes can be defined, and a Resource Indication Values (RIV) can be used to indicate the subframe assignment in the scheduling period. This can be similar as the legacy LTE downlink resource allocation type 2, which assign a number of continuous subframes among the total number of subframes in a scheduling period. All the indicated subframes in the indicated number of scheduling period are assigned to the corresponding NB-PDSCH.

As in LTE resource allocation type 2, the RIV corresponds to a starting subframe N_start and the number of subframes N_sf. With M subframes in a scheduling period, the RIV is defined as follows:
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The required number of bits for resource allocation is 
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Considering the scheduling flexibility and signaling overhead, the following parameters can be considered:

· 10 subframes per scheduling period
· 6 bits indication in DCI.
In Fig. 1, an illustrative example is shown how the downlink scheduling works based on the above approach. The allocated subframes in a scheduling period are repeatedly assigned in the subsequent scheduling periods. By assigning different subrames to different NB-PDSCHs, the NB-PDSCH transmissions can be efficiently multiplexed in the time domain.
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Fig. 1: Example of NB-PDSCH scheduling

Proposal 1: For downlink scheduling, define a scheduling period with a size of 10 continuous available subframes.

Proposal 2: The subframe assignment in a scheduling period can re-use the indication method of LTE downlink resource allocation type 2.
3. Conclusions
In this contribution, the downlink scheduling is discussed. The proposals are as follows:
Proposal 1: For downlink scheduling, define a scheduling period with a size of 10 continuous available subframes.

Proposal 2: The subframe assignment in a scheduling period can re-use the indication method of LTE downlink resource allocation type 2.
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