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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]. The DCI was partially discussed in the previous meetings [3, 4]. In this contribution, we discuss the details of DCI design.

	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. 




2. Discussions
For downlink scheduling grant, the following fields need to be included:

· DL/UL Differentiation Flag: 1 bit

· MCS: 3 bits
· NB-PDSCH Scheduling Offset: 5 bits
· Indicate the offset of NB-PDSCH in terms of number of subframes 
· Resource Assignment: 5 bits

· Subcarrier Assignment (0 bit)

· Subframe Assignment: 6 bits
· It is proposed to consider a subframe indication in a scheduling period to indicate the assigned subframes for a NB-PDSCH, as described in [5]. A scheduling period with 10 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.

· Repetition Number: 4 bits

· New Data Indicator: 1 bit

· HARQ-ACK Resource Indication: 3 bits

· DCI Repetition Number: 2 bits
The following table summarizes the fields of DL grant. 

Table 1: Fields in DL Scheduling Grant

	Fields
	Size

	DL/UL Differentiation Flag
	1 bit

	MCS
	3 bits

	NB-PDSCH Scheduling Offset
	5 bits

	Subframe Assignment
	6 bits

	Repetition Number
	4 bits

	NDI
	1 bit

	HARQ-ACK Resource Indication
	3 bits

	DCI Repetition Number
	2 bits

	CRC (with RNTI masking)
	16 bits

	Total Payload (with CRC): 
	41 bits


For uplink scheduling grant, the following fields need to be included:
· DL/UL Differentiation Flag: 1 bit

· MCS: 3 bits
· NB-PUSCH Scheduling Offset: 4 bits
· Indicate the offset of NB-PUSCH in terms of number of subframes 

· Resource Assignment: 12 bits

· Subcarrier Assignment: 6 bits
· For 3.75 kHz subcarrier spacing, 48 single-tone allocation cases are available, which requires 6 bits.
· For 15 kHz subcarrier spacing, the following cases can be supported by 6 bits:
· Single-tone allocation: 12 cases
· 3-tone allocation: 10 cases
· 6-tone allocation: 7 cases
· 12-tone allocation: 1 case
· TPSK 2-tone allocation: 11 cases
· TPSK 4-tone allocation: 9 cases

· Resource Unit Assignment: 6 bits
· Similar as DL case, it is proposed to consider a resource unit indication in a scheduling period to indicate the assigned resource units for NB-PUSCH. This can be similar as the legacy LTE downlink resource allocation type 2.

· Repetition Number: 4 bits

· New Data Indicator: 1 bit

· DCI Repetition Number: 2 bits
The following table summarizes the fields of UL scheduling grant. 

Table 2: Fields in UL Scheduling Grant

	Fields
	Size

	DL/UL Differentiation Flag
	1 bit

	MCS
	3 bits

	NB-PUSCH Scheduling Offset
	4 bits

	Subcarrier Assignment
	6 bits

	Resource Unit Assignment
	6 bits

	Repetition Number
	4 bits

	New Data Indicator
	1 bit

	DCI Repetition Number
	2 bits

	CRC (with RNTI masking)
	16 bits

	Total Payload (with CRC): 
	43 bits


Proposal 1: Consider the fields in Table 1 and 2 respectively for DL and UL scheduling grant.
3. Conclusions
In this contribution, the DCI contents are discussed. The proposals are as follows:
Proposal 1: Consider the fields in Table 1 and 2 respectively for DL and UL scheduling grant.
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