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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 [1]. In this contribution, we discuss aspects of system information contents for NB-IoT.
2. Impacts on System Information
The introduction of NB-IoT alongside existing cellular systems and the ensuing physical layer design have impacts on upper layer aspects, which is the subject of this contribution:

NB-IoT system considers in-band mode as a major mode of operation, which utilises resource blocks within a normal LTE carrier [1]. 
Configured within LTE resource blocks are a few signals such as positioning reference signal (PRS) and MBSFN related signals, used by LTE. Any NB-IoT devices in in-band mode would need to know their configuration information (location, offset …) to avoid collisions with the signals on these resources. This is especially useful as downlink resource scheduling for NB-IoT UEs need to accommodate long repetition of signals (from the base station) for communication in extended coverage: knowing the LTE sub-frame configuration in advance enables NB-IoT UEs to avoid those locations used by LTE UEs while receiving downlink information.

Observation 1.
For in-band operation, UEs may need to know LTE downlink sub-frame resource configuration (e.g. MBSFN, PRS …)
A natural way of enabling NB-IoT UEs to have such information in advance would be to provide it through system information from the base station. While relevant fields exist in legacy SIB, NB-IoT is currently considering adapting legacy system information blocks that contains information that are essential to only NB-IoT UEs [2]. 

Observation 2.
Update frequency of LTE related downlink resource information may be different from that of the SIBs used by NB-IoT UEs.

Proposal 1.
A new SIB containing the LTE sub-frame resource configuration should be considered.

For example, in the case of MBSFN, the MCCH repetition period (32, 64, 128, 256 frames), MCCH offset (0~10) should be indicated in the SIB. For the case of PRS: bandwidth, PRS configuration index, and number of consecutive downlink sub-frames should be indicated.

In addition, as the information on LTE resource configuration should be made known to NB-IoT UEs, any changes to the configuration (time/frequency location) should also be indicated to NB-IoT UEs. Considering the agreement made in RAN2#91bis that SIB changes would be indicated in MIB with value tag, and considering the observation above, the SI on LTE DL configuration could take a similar approach.
Proposal 2.
A separate value tag can be used to indicate changes to the LTE configuration related information, with different validity timer value.
3. Conclusions
In this contribution, the following observations and proposals have been made:
Observation 1.
For in-band operation, UEs may need to know LTE downlink sub-frame resource configuration (e.g. MBSFN, PRS …)

Observation 2.
Update frequency of LTE related downlink resource information may be different from that of the SIBs used by NB-IoT UEs.

Proposal 1.
A new SIB containing the LTE sub-frame resource configuration should be considered.

Proposal 2.
A separate value tag can be used to indicate changes to the LTE configuration related information, with different validity timer value.
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