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1. Introduction

RAN1 left the following issues to RAN2 decisions. 
· Subframe offset to indicate the starting subframe (relative to the start of the SI window)

· Possible values are up to RAN2 
· Number of repetitions within SI window

· Possible values are up to RAN2 
· Time interval between repetitions

· Possible values are up to RAN2 
This paper will discuss the solutions on SI scheduling.
2. Discussion
RAN1/RAN2 agreements regarding SI scheduling can be listed up as follows:
· From RAN2 point of view the “SIB1” for LC/EC UEs could contain scheduling information (time, frequency and MCS/TBS) allowing acquiring subsequent SIBs without reading PDCCH
· Range of si-WindowLength extended for Rel-13 LC/CE UEs is {20, 40, 60, 80, 120, 160, 200} ms

· Range for the si-Periodicity is not extended, e.g. with {8, 16, 32, 64, 128, 256, 512} radio frames

· si-Periodicity cannot be configured to be less than the SIB1bis periodicity

· Narrowband region (4bit), f-hopping (1bit), and TBS for SI messages are indicated in schedulingInfoList

It would be quite heavy burden to read M-PDCCH scheduling the SI messages because M-PDCCH has to be also repeated if UE is on the coverage extension (CE) mode. Accordingly, if SIB1bis provides full SI scheduling information, it can be excluded to read M-PDCCH, and then UE can reduce the SI acquisition time and save consequent UE power consumption. According to the baseline agreed in RAN2, it is preferable to schedule SI messages without MPDCCH, i.e. SIB1bis provides full scheduling information of SI messages. To do this, SIB1bis has to broadcast the additional information on SI scheduling, which is the subframe offset to indicate the starting subframe, the number of repetitions within SI window and the time interval between repetitions.

Our basic suggestion is to follow the legacy SI-window concept since RAN2 already agrees to still keep SI-window concept and extended the value range of that. The suggested information to be added is as follows:
(1) The subframe offset to indicate the starting subframe
The starting subframe carrying the concerned SI message is interpreted as the starting point of the SI-window for the SI message, which can be designed almost same in legacy. For example, 
· for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in SIB1bis
· determine the integer value x = (n – 1)*w, where w is the si-WindowLength
· the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN (or H-SFN) mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message. FFS on whether H-SFN is applied when H-SFN is configured via SIB1bis. For simplicity, SFN can be only applied
(2) The number of repetitions within SI window and the time interval between repetitions
· Option 1: Within SI-window, the repetitions of SI message are transmitted every subframe
During the SI window length, the number of repetitions of SI message depends on the number of valid subframes signaled by the IE fdd-DownlinkOrTddSubframeBitmapLC. Typically, the time interval between repetitions is zero because the repetitions of SI message are transmitted every subframe. In the case that the SI transmission and the unicast transmission are overlapped at a same subframe, the SI transmission would be prioritized over unicast.
The option 1 is simplest, and there is no critical drawback. The network can still control the number of repetitions within SI window by setting the length of SI-window. Also, in UE aspect, it is beneficial to receive the repetitions of SI messages as quickly as it can.
· Option 2: A bitmap indicating subframes actually carrying SI message is introduced in SIB1bis 
At least, the bitmap would be a subset of the bitmap configured by the IE fdd-DownlinkOrTddSubframeBitmapLC. To reduce the signalling overhead, the bitmap can be applied with a specific periodicity. If the subframe indicated by the bitmap is not located in one of the subframes signaled by the IE fdd-DownlinkOrTddSubframeBitmapLC, the repetition at the subframe is dropped. In the case that the SI transmission and the unicast transmission are overlapped at a same subframe indicated by the bitmap, the SI transmission would be prioritized over unicast.
· Option 3: SIB1bis signals two IEs indicating the number of repetitions of SI messages and time interval between the repetitions
If a repetition derived by the number of repetitions and the time interval is not located in one of the subframes signaled by the IE fdd-DownlinkOrTddSubframeBitmapLC, the repetition at the subframe is dropped. In the case that the SI transmission and the unicast transmission are overlapped at a same subframe indicated by the bitmap, the SI transmission would be prioritized over unicast.
(3)  Narrowband region (4bit), f-hopping (1bit), and TBS for each SI message according to the RAN2 agreement
For simplicity, we currently have one preference with the option 1. Fig.1 is one example to show the SI transmission. In the SI transmission, M-PDCCH is excluded.
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Fig. 1 SI transmission
Proposal 1: SI messages are scheduled without MPDCCH, i.e. SIB1bis provides full scheduling information of SI messages.
Proposal 2: Starting point of the SI-window for the concerned SI message follows legacy formula.
Proposal 3: Within SI-window, the repetitions of SI message are transmitted every valid subframe.
3. Conclusion
It is proposed that
Proposal 1: SI messages are scheduled without MPDCCH, i.e. SIB1bis provides full scheduling information of SI messages.

Proposal 2: Starting point of the SI-window for the concerned SI message follows legacy formula.

Proposal 3: Within SI-window, the repetitions of SI message are transmitted every valid subframe
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