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1 Introduction

In RAN1 #83 meeting, it agreed broadcast system information was supported for NB-IoT [1]. In this contribution, the transmission and scheduling of NB-IoT system information are discussed.

Agreement:

· Master information broadcast and system information broadcast are supported for NB-IoT
· Master information broadcast is carried by a first physical channel 
· The first physical channel has no accompanying control channel
· System information broadcast is carried by a second physical channel 
· FFS how the UE determines the time/frequency resources for the second physical channel carrying the system information broadcast 
2 Transmission of NB-IoT system information
In eMTC, for MTC SIBx transmission, dynamic scheduling via physical downlink control channel is not supported. MIB provides certain scheduling information (TBS and repetition number) for MTC SIB1 transmission, and MTC SIB1 conveys the scheduling information for other SIB (or SI) transmission.
For NB-IoT, the main difference for SIB transmission is the number of maximum RB limited from 6 RB to one RB. However, in view the transport block size of SIB message is usually not changed frequently, the SIB of NB-IoT can also be transmitted without dynamic scheduling, which is beneficial to save systematic resource overhead and reduce UE’s acquisition time.
Proposal 1: NB-IoT SIB is transmitted without dynamic scheduling. 

3 One SIB or multiple SIBs
Obviously, at least one SIB should be needed for NB-IoT, which can be named as NB-IoT SIB1 (for the purposes of discussion). The NB-IoT MIB should contain the most critical system information, and NB-IoT SIB1 should convey second most critical system information (e.g., system information related to PLMN selection and cell selection). To reduce UE’s acquisition time and save UE’s power consumption, the NB-IoT SIB1 should not include all system information (except that carried in MIB). In other words, multiple SIBs should be supported for NB-IoT. For example, NB-SIB2 should be supported to provide radio resource configuration. The details of supportable SIBs for NB-IoT should be discussed in RAN2.
Proposal 2: RAN1 assumes multiple SIBs are supported for NB-IoT. 

4 Frequency for SIB transmission

In Rel-13, it can be assumed one RB only is used for all NB-IoT UEs in one cell. Thus, the RB (i.e., frequency location) of NB-IoT SIB transmission is the same as that PSS and SSS transmission. That is, no RB indication is needed for NB-IoT SIB transmission if one RB is assumed for NB-IoT in one cell. Moreover, to ensure the latency performance of NB-IoT SIB transmission and to make DL resources available as much as possible for unicast NB-PDSCH, the RB should be fully occupied on the time occasion of NB-IoT SIB transmission.
In one cell, if multiple RBs can be used for NB-IoT (in a later release), similar to determining narrowband location of SIB transmission in eMTC, the RB location of NB-IoT SIB transmission can be determined according to predefined frequency pattern (assuming frequency hopping is supported for NB-IoT SIB). 
Proposal 3: No RB and sub-carrier indication are needed for NB-IoT SIB transmission if one RB is assumed for NB-IoT in one cell.
5 Time for SIB transmission

For NB-IoT SIB1 transmission, the available radio frames and subframes could be indicated in NB-IoT MIB. The specific set of available radio frames and subframes for NB-IoT SIB1 transmission could be determined after the subframes for PSS, SSS and PBCH is determined.
For NB-IoT other SIB (i.e., SIBx) transmission, the available radio frames and subframes could be indicated in NB-IoT SIB1. The available subframes for NB-IoT SIBx could be indicated in bitmap manner (e.g., 10bits). The concept of SI window can also be applied for the NB-IoT SIB transmission, which is configured by NB-IoT SIB1.
Proposal 4: NB-IoT MIB indicates the available radio frame and subframe of NB-IoT SIB1 transmission; NB-IoT SIB1 indicates the available radio frame and subframe of other NB-IoT SI transmission.
6 TBS for SIB transmission

The TBS of SIB transmission can be determined by UE’s blind detection. However, it will increase UE’s detection complexity, and will also increase UE’s power consumption correspondingly.

In eMTC, the TBS for SIB1 is indicated in MIB, and the TBS for other SIB is indicated in SIB1. NB-IoT can reuse this methodology.
Proposal 5: NB-IoT MIB indicates the TBS of NB-IoT SIB1 transmission; NB-IoT SIB1 indicates the TBS of other NB-IoT SI transmission.

7 Conclusions
In this contribution, the transmission and scheduling of NB-IoT system information are discussed, and the following proposals are given.
Proposal 1: NB-IoT SIB is transmitted without dynamic scheduling.
Proposal 2: RAN1 assumes multiple SIBs are supported for NB-IoT.
Proposal 3: No RB and sub-carrier indication are needed for NB-IoT SIB transmission if one RB is assumed for NB-IoT in one cell.
Proposal 4: NB-IoT MIB indicates the available radio frame and subframe of NB-IoT SIB1 transmission; NB-IoT SIB1 indicates the available radio frame and subframe of other NB-IoT SI transmission.
Proposal 5: NB-IoT MIB indicates the TBS of NB-IoT SIB1 transmission; NB-IoT SIB1 indicates the TBS of other NB-IoT SI transmission.
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