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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 NB-IoT Adhoc#2 [3], the following agreements were achieved regarding the candidate DCI contents. In this contribution, we describe the further details of DCI contents. 
	Agreement:
DCI content: 

· Number of repetitions of NB-PDCCH:

· 2 bits (except for CSS for paging)

· 3 bits for CSS for paging

· Scheduling delay between end of NB-PDCCH transmission and start of data transmission:

· 3 bits for NB-PDSCH (except for CSS for paging)

· 0 bits for paging

· 2 bits for NB-PUSCH

· Values are FFS. 
Agreements:
· 5 bits in UL grant are used to jointly indicate the subcarrier number and starting subcarrier for NB-PUSCH transmission with 15 kHz subcarrier spacing. The total number of valid NB-PUSCH allocations for {12, 6, 3, 1} tone transmission formats and 15 kHz numerology is the sum of

1. One allocation of all 12 tones: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11}

2. Two non-overlapping allocations of 6 tones: {0, 1, 2, 3, 4, 5} and {6, 7, 8, 9, 10, 11}

3. Four non-overlapping allocations of 3 tones: {0, 1, 2}, {3, 4, 5}, {6, 7, 8} and {9, 10, 11}

4. Twelve non-overlapping single-tone allocations: {0}, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}, {9}, {10}, {11} and {12}

· 6 bits in UL grant are used to indicate the subcarrier index for NB-PUSCH transmission with 3.75 kHz subcarrier spacing (48 non-overlapping single-tone allocations).



2. Discussions
For downlink scheduling assignment, the following fields were agreed:

· DL/UL Differentiation Flag: 1 bit

· NB-PDSCH Scheduling Delay: 3 bits
· Resource Assignment: 7 bits

· New Data Indicator: 1 bit

· DCI Repetition Number: 2 bits
The following fields need to be included:

· Repetition Number: 4 bits

· {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}
· ACK/NACK Resource Indication: 4 bits
· Due to the size difference between downlink scheduling assignment and uplink scheduling grant, 4 bits can be used to indicate the time/frequency resources of ACK/NACK transmission, while keeping the total size is similar. More details about indication of the time/frequency resources of ACK/NACK transmission can be found in [4].
For uplink scheduling grant, the following fields need to be included:

· DL/UL Differentiation Flag: 1 bit

· NB-PUSCH Scheduling Delay: 2 bits
· Resource Assignment: 7 bits

· Repetition Number: 4 bits

· New Data Indicator: 1 bit
· Redundancy Version: 1 bit

· DCI Repetition Number: 2 bits
The following fields need to be included:

· Repetition Number: 3 bits
· {1, 2, 4, 8, 16, 32, 64, 128}
· TPC Command: 0 bit
· Considering the infrequent traffic feature and long repeated transmission of a packet in NB-IoT, it is not clear if the closed-loop power control can be accurate enough and hence there is no strong motivation to support it. Therefore, no TPC command is preferred [5].
The following table summarizes the fields of DCI format N0/N1. 

Table 1: Fields in DCI Format N0/N1
	NB-DCI Format N0/N1

	Fields
	N0
	N1

	DL/UL (N0/N1) Flag
	1 bit (UL 15kHz/3.75kHz indicated in RAR)

	Subcarrier Spacing
	UL (15kHz)
	UL (3.75kHz)
	DL (15kHz)

	Scheduling Delay
	2 bits
	3 bits

	Subcarrier Allocation
	5 bits
	6 bits
	0

	NPRB (or NRU)
	3 bits

	ITBS
	4 bits

	New Data Indicator
	1 bit

	RV
	1 bit (RV0 or RV2)
	0

	# NB-PDCCH Repetitions
	2 bits

	Repetition Number
	3 bits
	4 bits

	HARQ-ACK Resource
	0
	4 bits

	Sum Above
	22 bits
	23 bits
	22 bits

	Reserved
	2 bits
	1 bit
	2 bits

	CRC
	16 bits

	Total Size
	40 bits 


Proposal 1: The payload size of DCI format N0/N1 is not more than 40 bits.

Proposal 2: Consider the fields in Table 1 for DCI Formant N0/N1.

3. Conclusions
In this contribution, the remaining details of DCI contents are discussed. In summary, the proposals are as follows:
Proposal 1: The payload size of DCI format N0/N1 is not more than 40 bits.

Proposal 2: Consider the fields in Table 1 for DCI Formant N0/N1.
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