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Introduction
In GERAN #62, a feasibility study item on meeting the needs of cellular internet of things (IoT) was approved [1] (named Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things, WI code: FS_IoT_LC). Several candidate solutions have been suggested, including both a legacy-based evolution of GSM/EDGE and a clean-slate solution. 
Based on the study item, a new WI named Narrowband IOT (NB-IOT) (RAN#69) aims to specify a new radio access for cellular IoT that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra-low device cost, low device power consumption and (optimised) network architecture [2].
In this contribution, we discuss what needs to be considered for system information (SI) design for NB-IOT.

Considerations for System Information Design
NB-IOT work item [2] specifies that MAC, RLC, PDCP and RRC procedures will be based on existing LTE procedures and protocols, and that relevant optimisations will be made to support the selected physical layer design. System information is one aspect that needs such optimisation: NB-IOT will support operation over UE RF bandwidth of 180 kHz in downlink and uplink, corresponding to the size of one physical resource block (PRB) in LTE systems. The bandwidth is much smaller compared to that of LTE and Rel-13 eMTC (1.4 MHz), which may lead to reduction in SI transport block size (TBS) for NB-IOT.

LTE system information design needs to be optimised for narrowband operation of NB-IOT system.

Other aspects need to be considered in the design for SI include:
· Contents of each SI type, and their importance/priority 
· Scheduling for system information block (SIB) types
· Frequency of SI update
· Number of repetitions required for SI signal to reach UEs extreme coverage class

As in legacy systems, parameters needed for initial access to a cell will be carried in master information block (MIB) on PBCH, and will be most frequently transmitted. Table 1 presents an overview of different options for MIB contents.

	SI Type
	LTE
	Rel-13 eMTC
	NB-IOT (1) [3,4]
	NB-IOT (2) [1]

	MIB
	· DL system bandwidth 
(6 ~ 100 PRB)
· System frame number (SFN)
· PHICH Configuration:
duration,
PHICH resource 
· Reserved bits
	· Support for Rel-13 MTC UEs
· Support for coverage enhancements 
SIB1bis TBS
· periodicity of SIB1bis transmission
· repetition number within the periodicity of SIB1bis transmission 
	· SFN
· SIB1 scheduling info
· SI change indication
· CRS information
· Mode indication
· Reserved bits
	· SFN
· System information sequence no.
· Paging indication 
· [bookmark: _GoBack]SI change information




Table 1. Examples of MIB contents
(Note that for Rel-13 eMTC, the information above would be added to the legacy MIB. In eMTC, UEs will read the MIB to obtain information on SIB1bis, a newly created SIB1 for eMTC UEs.)
Design issues that involved new MIB design needs to be discussed in parallel with RAN1, since the amount of information (number of bits) that can be carried in MIB will be affected by PBCH design. 
Given the limited bandwidth of NB-IOT system, the contents of MIB need to be chosen carefully such that it contains only the most essential parameters for NB-IOT UEs: for example, SFN and information on other SIs are being commonly considered in different options presented in Table 1. NB-IOT UEs may detect changes in SI (with value tag or dedicated SI change indication bits) by reading MIB – otherwise, SI change/update can be indicated in SIB1 as in legacy.

NB-IOT physical layer design and application characteristics may affect the design of MIB contents.

RAN2 discuss contents of MIB considering legacy LTE system and designs captured in TR 45.820.

Other system information for UEs are carried as LTE SI messages (RRC messages mapped onto BCCH and DL-SCH), and can be dynamically scheduled on PDSCH. They are grouped according to their contents and importance. Similarly to eMTC, scheduling information for SIB1 can be included in MIB. It is in SIB1 where UEs can obtain scheduling information for other SIBs.
An example SI grouping for NB-IOT can be based on the legacy system (summarised in the list below). However, further discussion is needed on whether legacy grouping is best from power consumption perspective and which information elements are relevant to NB-IOT and which ones are not.

SIB 1: cell identification and access restriction related information
· Cell ID
· TAC
· ACB
· PLMN ID
· Scheduling information for other SIBs
SIB 2: Uplink cell access related information (e.g. random access configuration, bandwidth, power, …)
SIB 3: Cell reselection related information (e.g. intra-frequency, inter-frequency, and/or inter-RAT)
SIB 4 – 8: neighbour-cell related information (on the same and different carriers, as well as on non-LTE cells)
SIB 9: Name of home-eNB
SIB 10 – 12: Public emergency warnings
For example, NB-IOT systems may need cell ID and cell barring related functionalities of SIB1-2. However, certain information e.g. inter-RAT related information may not be needed as NB-IOT is not required to support inter-RAT mobility.

Some SIB contents may not be relevant for cellular IoT applications.

RAN2 needs to discuss which SIB information elements from legacy LTE system are relevant for NB-IOT system.

Conclusion
In section 2 we made the following observations:

1. LTE system information design needs to be optimised for narrowband operation of NB-IOT system.
NB-IOT physical layer design and application characteristics may affect the design of MIB contents.
Some SIB contents may not be relevant for cellular IoT applications.

Based on the discussion in section 2 we propose the following:

1. RAN2 discuss contents of MIB considering legacy LTE system and designs captured in TR 45.820.
1. RAN2 needs to discuss which SIB information elements from legacy LTE system are relevant for NB-IOT system.
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