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1. Introduction

In RAN1#80 meeting, SIB enhancement for Rel-13 MTC was discussed and the summary for SIB evaluations was provided to figure out the number of SIB repetitions for the coverage-enhancement [1]. Also, it was observed that SIB repetition needs to be applied even for LC MTC UE in normal coverage. During the meeting, it was agreed to use “MTC SIB1” which refers to the first SIB that carries configuration information for the low-complexity/coverage-enhancement MTC UE.
In this contribution, we provide our views on design of MTC SIB transmissions.
2. Views on design of MTC SIB transmissions
To acquire SI, UE needs to get the scheduling information first. For time resource assignment, SIB1 uses a fixed schedule with a periodicity of 8 radio frames starting from SFN 0 and repetitions are scheduled in subframe #5 of all other radio frames. The other SIBs use the cycles specified in SIB1. The SIBs are transmitted within periodically occurring time domain windows (referred to as SI-windows) and dynamic scheduling is used to figure out a subframe within a SI-window. The SI-windows of different SIBs do not overlap. DCI format 1A or 1C are used for signalling frequency resource assignment and MCS for dynamic scheduling. For SIB transmissions, MCS only indicates QPSK modulation, and TBS is determined by MCS and the number of PRB pairs.
Number of repetitions:
For MTC SIB transmission, the number of PRB pairs should be fixed to 6 PRBs since SIB repetition needs to be applied even for LC MTC UE in normal coverage, and then the repetition numbers should be discussed further. According to the performance evaluations in the previous meeting, the SIB repetition numbers for normal coverage do not show much difference. So, it would be better to define the numbers depending on TB sizes in the specification to support normal coverage.
On the other hand, the evaluation results for coverage enhancement have big differences which are approximately 100 ~ 500 SIB repetitions depending on TB sizes. Also, not all cells need to use the maximum SIB repetitions to support the maximum coverage enhancement. It would be beneficial that network configures the repetition numbers considering trade-off between SIB acquisition time and spectrum efficiency.
Since MTC SIB1 was agreed to carry configuration information for the low-complexity/coverage-enhancement MTC UE, it is proposed that MTC SIB1 contains the configuration information of the number of SIB repetitions.
Proposal 1: MTC SIB1 contains the configuration information of the number of SIB repetitions.
Proposal 2: For normal coverage, define the number of SIB repetitions in the specification.
Proposal 3: For enhanced coverage, network configures the number of SIB repetitions.
TB sizes:

Depending on TB sizes, a wide range of repetition numbers is required, and reducing maximum TBS will reduce the maximum repetition number for MTC SIB transmission. Furthermore, if DCI will be used for signalling of MTC SIB scheduling, repetition needs to be applied to transmit DCI either. On the other hand, without DCI transmission, blind decoding can be considered for MTC SIB acquisition. Reducing the number of candidate TB sizes will improve spectrum efficiency of DCI transmission or reduce the number of SIB blind decoding trials.
It has been observed that legacy SIB1, SIB2 and SIB14 will be required for MTC. Based on RAN2 agreement in [2], it is preferred to design multiple MTC SIBs since the maximum TBS of 1000 bits is acceptable when the network provides separate SIBs. To reduce the number of candidate TB sizes of MTC SIB1, it would be beneficial to define a fixed number of MTC SIBs since MTC SIB1 could contain signalling information of other MTC SIBs. Furthermore, it is preferred to design MTC SIB1 with a single TBS while preventing a field of optional presence, having the field with a default value or defining the field in other MTC SIBs. 

Observation 1: Considering the maximum TBS of 1000 bits it is preferred to design multiple MTC SIBs.
Proposal 4: It is proposed to ask RAN2 whether it is able to design MTC SIB1 with a single TBS.

Resource allocation:
For time resource allocation, it is preferred that MTC SIB1 uses a fixed schedule with a certain periodicity similar to legacy SIB1 to avoid signalling overhead. For other MTC SIBs, MTC SIB1 could specify the scheduling information of other MTC SIBs. Also, SI-window size should be configured depending on the repetition numbers, so the SI-windows of different MTC SIBs do not overlap either.
For frequency resource allocation, using central 6 PRBs could simplify the MTC SIB1 acquisition while preventing signalling overhead. For other MTC SIBs, MTC SIB1 can contain scheduling information with frequency resource allocation or C-SS on the EPDCCH can be considered.
Observation 2: For MTC SIBs, SI-window size should be configured by the number of SIB repetitions in order not to overlap the SI-windows of different MTC SIBs.
Proposal 5: Use central 6 PRBs to transmit MTC SIB1.
3. Conclusions

In this contribution, we make the following proposals and observations: 
Proposal 1: MTC SIB1 contains the configuration information of the number of SIB repetitions.
Proposal 2: For normal coverage, define the number of SIB repetitions in the specification.
Proposal 3: For enhanced coverage, network configures the number of SIB repetitions.
Proposal 4: It is proposed to ask RAN2 whether it is able to design MTC SIB1 with a single TBS.

Proposal 5: Use central 6 PRBs to transmit MTC SIB1.
Observation 1: Considering the maximum TBS of 1000 bits it is preferred to design multiple MTC SIBs.
Observation 2: For MTC SIBs, SI-window size should be configured by the number of SIB repetitions in order not to overlap the SI-windows of different MTC SIBs.
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