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1. Introduction

At the RAN1#80bis meeting, the following agreements regarding system information block (SIB) were made.

Agreements:

· Scheduling information for “MTC SIB1” (time, frequency and MCS/TBS) is derived from PCID and/or MIB and/or fixed/predefined in spec
· FFS: Impacts of MBSFN subframes, TDD configuration and PBCH repetition on possible time resources for “MTC SIB1”

· Scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) is derived from “MTC SIB1” and/or fixed/predefined in spec
The numbers of repetitions and bits for SIB were also discussed based on the evaluation results and there are findings that repetitions are required to transmit SIB messages even for normal coverage low complexity (LC)-MTC UEs [1]. For the LC-MTC UEs in the coverage enhancement (CE) mode, much larger number of repetitions is necessary. Due to such a large discrepancy in the required number of repetitions depending on usage cases, support for different level of repetitions for SIB transmissions is highly desired. Thus, how to send the new SIBs with repetitions and how to acquire those SIBs for the LC-MTC UEs need to be further discussed. In this contribution, we present our views on design for the new MTC-SIB transmissions with repetitions considering LC-MTC UEs in both normal coverage and CE modes.
2. SIB Design for Rel-13 Low Complexity MTC 
High level system design for the reduced UE BW in the downlink is first described. Synchronization signal, i.e., PSS/SSS, and system information, i.e., PBCH, are transmitted and received over the central six PRBs of the system BWs. Regarding the PBCH transmission, it was agreed that repetition is to be specified to improve the coverage and minimize a loss due to a single receiver antenna. As observed in [1], repetition also needs to be applied to SIB transmissions even for the LC-MTC UEs in the normal coverage mode. However, for the CE mode, more than hundreds of repetitions are required. Therefore, for the new MTC-SIB transmissions, the number of repetitions and handling of both normal coverage and CE modes should be further discussed.  Observation 1: Depending on the SIB size and coverage target, a wide range of repetition numbers needs to be supported. 
From the above observation, the number of repetitions would be determined by some factors such as deployment scenarios for the LC-MTC UEs, required coverage for the UE, or the contents of SIB messages. For example, larger number of repetitions wouldn’t be required for the cells where coverage is not an issue, i.e., normal coverage mode, while large number of repetitions would be required for LC-MTC UEs in CE mode that suffer great loss, i.e., penetration loss. Therefore, the number of repetitions supported for LC-MTC should be carefully investigated also considering the techniques to reduce the number of repetitions. If transmission occasion for the SIB messages is fixed, support for only a single number of repetitions would be a simpler approach. However, it is difficult to find a single number of repetitions. If the number of repetitions for the new SIBs is targeted for the normal coverage UEs, it would take longer for the UEs in CE mode to detect and acquire the SIB messages correctly. On the other hand, if the new SIBs are repeatedly transmitted considering the LC-MTC UEs that require the maximum CE level, spectrum efficiency would be significantly degraded from system perspective. Therefore, it is highly desired that different levels of repetitions for the SIB transmissions can be set for different cells in order to improve the spectrum efficiency while enhancing coverage. 
Proposal 1: Support multiple levels of repetitions for MTC-SIB transmission.
When multiple levels of repetitions are supported, a UE behaviour to obtain the system information needs to be clearly defined. The straightforward solution is to define the maximum number of repetitions that UE attempts to decode. The LC-MTC UEs simply stop decoding once it can successfully decode MTC-SIB messages. Or, the LC-MTC UE continues decoding the MTC-SIB assuming the maximum number of repetitions unless it can detect MTC-SIB correctly. However, when the actual number of repetitions for MTC-SIB transmissions is smaller than the maximum number of repetitions that LC-MTC UE assumes, the UE continues decoding the SIB message even if no MTC-SIB message is transmitted. This may lead to large battery consumption and large delay to acquire the system information for LC-MTC UEs, and performance degradation due to error propagation when applying soft combing. Hence it would be beneficial for the UE to know these numbers of repetitions for the SIBs. 
In addition, it was also agreed that frequency hopping is applied to MTC-SIBs. In our view, similar to the number of repetitions, such information including frequency hopping pattern (time and frequency resources) and MCS should be variable and signalled to the LC-MTC UEs considering support for various deployment scenarios and future extension of the LC-MTC.
Proposal 2: For the MTC-SIB transmission, parameters such as the number of repetitions, time-and frequency resources, and MCS should be indicated to the LC-MTC UEs.
The potential method to indicate the transmission parameters for the MTC-SIBs is shown below. Here, we consider the MTC-SIB1 to convey the most critical system information for the LC-MTC UEs similar to LTE SIB1. The other system information is sent using MTC-SIB2, 3, …, and X.
· Transmission parameters for MTC-SIB1 such as number of repetitions, MCS, and frequency hopping are included in a few spare bits of the PBCH.
· For subsequent MTC-SIBs, information such as scheduling information, SI-window length, number of repetitions, MCS, and frequency hopping is included in MTC-SIB1.
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Figure 1 –MTC-SIBs transmissions.
3. Conclusion
In this contribution, we presented design for the new MTC-SIB transmissions with repetitions assuming LC-MTC UEs in both normal coverage and CE modes. Regarding the number of repetitions for the SIB, we made the following observations based on the evaluation results.

Observation 1: Depending on the SIB size and coverage target, a wide range of repetition numbers needs to be supported. 
When multiple levels of repetitions are supported for MTC-SIB transmission, it would be beneficial for the LC-MTC UE to acquire these numbers of repetitions for the SIBs in order to ensure correct SIB detection, to avoid unnecessary UE power consumption, and to improve the spectrum efficiency. In summary, we propose the followings.
Proposal 1: Support multiple levels of repetitions for MTC-SIB transmission.

Proposal 2: For the MTC-SIB transmission, parameters such as the number of repetitions, time-and frequency resources, and MCS should be indicated to the LC-MTC UEs.
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