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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 meeting [3], it was agreed to have a common NB-PBCH design for all operation modes. In addition, the following agreement was achieved regarding the candidate NB-MIB contents. In this contribution, we describe the further details of NB-MIB contents.
	Agreement:
· From RAN1 point of views, NB-MIB can be 34-bit payload and has a 16-bit CRC

· NB-MIB includes at least

· SFN
· FFS: Detailed information
· FFS on LTE CRS information
· FFS on NB-RS information
· SIB1 scheduling information

· Operation mode
· FFS: Details at least including explicit or implicit signaling
· FFS on CFI

· FFS on system BW

· FFS on FDD/TDD indication


2. Discussion
SFN: To support in-band operation, it is necessary to align the timing between LTE and NB-IoT. The LTE frame timing has a periodicity of 10240 ms. After cell search and NB-PBCH decoding, NB-IoT UE has found 640 ms timing. Additional 4 bits are needed to help UE obtain the remaining timing information. When considering extended DRX, the NB-IoT frame cycle can be further extend, e.g., by using 6 bits.
LTE CRS Information: This information is needed for in-band operation mode to enable NB-IoT UEs obtain the information of LTE CRS. 
· Antenna port information: There is possibility that the number of antenna ports used for LTE and NB-IoT is not the same. For example, 4 antenna ports are used in LTE, while only 2 antenna ports are used for NB-IoT. There is a need to signal the actual number of legacy LTE antenna ports to NB-IoT UEs, since this may affect the resource mapping process. One bit can be used to indicate if the number of legacy LTE antenna ports is 4. If the number of legacy LTE antenna ports is not 4 (i.e., 1 or 2), the UE may assume that the number of antenna ports used for LTE and NB-IoT is the same.
· LTE PRB Index: This is needed for in-band deployment to enable NB-IoT re-uses LTE CRS [4]. After cell search, the CRS position information can be known if the same cell ID is used for LTE and NB-IoT, but the sequence value of the CRS is still not available. To obtain the CRS sequence value, the PRB index can be indicated. Since a common NB-RS is supported in all downlink channels among all operation modes, this may be not mandatory.
NB-RS Information: There is no need to indicate any NB-RS information at NB-MIB.

SIB1 Scheduling Information: In Rel-13 eMTC, SIB1 is scheduled without (E)PDCCH and the scheduling parameters are indicated in MIB.  Similar approach could be considered for NB-SIB1 in NB-IoT. 
Operation Mode Indication: It is observed that at least the in-band operation needs to be differentiated from the guard-band/standalone operations, because the available resources are different, and the conflict with legacy LTE signals needs to be handled. One bit can be used to indicate if the current operation mode is in-band or not.
CFI: Not mandatory. 
System BW: Not mandatory. 
FDD/TDD Indication: Not mandatory. 
	Fields
	Number of Bits

	System Frame Number
	6

	LTE CRS Information 
	1

	SIB1 Scheduling Information
	10

	Mode Indication
	1

	SI Value Tag
	5

	Reserved
	

	Total
	34


Proposal 1: The NB-MIB includes at least

· SFN
· At least 6 bits
· LTE CRS information
· At least antenna port information (1 bit)
· SIB1 scheduling information

· Operation mode
· 1 bit indication (in-band or not)
3. Conclusions
This contribution discussed the NB-MIB contents. In summary, the proposals are as follows:

Proposal 1: The NB-MIB includes at least
· SFN
· At least 6 bits
· LTE CRS information
· At least antenna port information (1 bit)
· SIB1 scheduling information

· Operation mode
· 1 bit indication (in-band or not)
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