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1 Introduction

In RAN1 NB-IoT Ad-Hoc meeting, it was agreed that SIB1 scheduling information is indicated via NB-MIB [1]. 
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

In this contribution, further considerations on NB-IoT system information transmission are provided.

2 Details for NB-SIB1
Since only one PRB in frequency domain can be occupied for NB-IoT, reusing SIB1bis transmission mechanism in eMTC to NB-IoT, i.e., transmitting NB-SIB1 within one subframe, would highly restrict the transmission performance. Therefore, it is necessary to support NB-SIB1 transmission across multiple subframes. It is noted that the available subframes for NB-SIB1 within one radio frame is restricted owing to the transmission of PSS/SSS and NB-PBCH, and legacy MBSFN subframes should also be avoided for NB-SIB1 transmission at least for in-band operation. Thus, the multiple subframes for NB-SIB1 transmission may be placed in different frames, and it is shown in Figure 1.
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Figure 1. Illustration of NB-SIB1transmission across multiple frames

Proposal 1: NB-SIB1 is transmitted across continuous 8 radio frames, and within each frame one subframe is used for NB-SIB1 transmission.

It has been agreed in RAN2 #92 meeting that the periodicity of SIB1 can be fixed while periodicity of the SIBs can be indicated in SIB1. If the periodicity of NB-SIB1 is not fixed, it may be indicated in NB-MIB, resulting in the increase of NB-MIB payload. To avoid such overhead, fixed period can be defined, i.e., TNB-SIB1 radio frames, for NB-SIB1 transmission, where one NB-SIB1 block can be repeated a number of times within the period. In particular, TNB-SIB1 can be 128, and the number of repetitions within 128 frames can be configured, which can be indicated in NB-MIB. For a specific number of repetitions, to avoid extra control overhead, it is preferable that the time location for NB-SIB1 transmission is predefined or determined according to PCID rather than indicated in NB-MIB. An example is show in Figure 2.
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Figure 2. Illustration of time allocation for NB-SIB1

Proposal 2: NB-SIB1 is transmitted periodically with a period of 128 radio frames. 
Proposal 3: Support {4, 8, 16} times of repetitions for NB-SIB1 transmission within the period and the specific repetition number is indicated in NB-MIB.
Proposal 4: The time allocation for NB-SIB1 within a period is determined according to PCID.

For a NB-IoT UE, to obtain the TBS of NB-IoT SIB, both indication and blind detection are feasible. Obviously, detecting the corresponding TBS blindly at UE would not only increase the computational complexity but also cause large power consumption. Thus, directly indicating the TBS is preferable. In eMTC, the TBS for SIB1bis is indicated in MIB, and this mechanism can be reused for NB-IoT. In addition, it seems that 4 different values of TBS are sufficient to provide good granularity. The exact TBS values can be left to RAN2 to choose and code directly into the ASN.1 after RAN1 has decided the NB-PDSCH TBS table.
Proposal 5: NB-MIB indicates the TBS of NB-SIB1, and 4 different values of TBS are supported for NB-SIB1 transmission.
3 For other SI transmission

In order to obtain a more flexible design, it is preferable that the scheduling information including transmission periodicity, time location and TBS for other SI transmission are indicated in NB-SIB1. Particularly for the time location for SI transmission, the concept of SI window can also be applied similar to eMTC. Thus, the time location information indicated in NB-SIB1 should include SI window length, repetition number within SI window, time interval between repetitions, and available subframe(s). In addition, if the acquisition of SI messages within one SI window cannot fulfill the requirement for 164 dB MCL, acquisition of SI messages across multiple SI windows may be supported to improve the performance.
Proposal 6: NB-SIB1 indicates the scheduling information for other NB-IoT SI transmission including transmission periodicity, time location and TBS.
Proposal 7: The concept of SI window is defined for NB-IoT, and acquisition of NB-IoT SI messages across multiple SI windows may be supported if needed.
4 Conclusions
In this contribution, further considerations on system information transmission of NB-IoT are discussed, and the following proposals are given.
Proposal 1: NB-SIB1 is transmitted across continuous 8 radio frames, and within each frame one subframe is used for NB-SIB1 transmission.

Proposal 2: NB-SIB1 is transmitted periodically with a period of 128 radio frames. 

Proposal 3: Support {4, 8, 16} times of repetitions for NB-SIB1 transmission within the period and the specific repetition number is indicated in NB-MIB.

Proposal 4: The time allocation for NB-SIB1 within a period is determined according to PCID.

Proposal 5: NB-MIB indicates the TBS of NB-SIB1, and 4 different values of TBS are supported for NB-SIB1 transmission.

Proposal 6: NB-SIB1 indicates the scheduling information for other NB-IoT SI transmission including transmission periodicity, time location and TBS.

Proposal 7: The concept of SI window is defined for NB-IoT, and acquisition of NB-IoT SI messages across multiple SI windows may be supported if needed.
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