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1 Introduction
PBCH in the coverage enhancement scenario has been discussed in the previous meetings. This contribution discusses the coverage enhancement transmissions for SIB.
2 Discussion
Two aspects are discussed on the SIB transmissions in coverage enhancement (CE) scenario, including:
· Scheduling mechanism

For legacy UEs, SIB1 is broadcasted at fixed opportunities with a period of 80 ms, and is scheduled by PDCCH for the frequency location, the number of PRBs, MCS, etc. Other SIBs, such as SIB2, SIB3, are scheduled to be transmitted one or several times within a SI-window depending on PDCCH scheduling. As a result, UEs have to detect the PDCCH to know where there is a SI transmission in the SI-window.
However, as analyzed in [1], since only a maximum of 16 CCEs are defined for the common search space and more PDCCH resources (e.g., more CCEs) will be needed for MTC UEs in coverage enhancement scenarios. If the common messages are scheduled through PDCCH, the availability of common search space will be limited in coverage enhancement. Hence, the SIB transmission mechanism without PDCCH scheduling could be considered.
UEs in need of coverage enhancement could improve the detection probability by soft combining of multiple transmissions which are transmitted on predefined occasions. In addition, some scheduling parameters of the PDCCH for these SIBs are constant to ensure the ability to combine PDCCH repetitions when PDCCH is used for scheduling, e.g., the MCS for a CE scenario, so a PDCCH-less mechanism for SIB transmissions in the CE scenario along with some pre-defined resources is feasible [1].

Based on the analysis above, a proposal is derived for SIB transmissions in coverage enhancement scenario as following:
Proposal 1: PDCCH-less as well as restricted scheduling (e.g., use of pre-defined resources) for SIB is considered for coverage limited MTC UEs.

· Legacy SIB utilization 
For the legacy SIB utilization, two options can be considered:
· Option 1: Utilizing legacy SIB for CE UEs
· Option 2: Defining new dedicated SIB containing only the essential system information for CE UEs 
For option 2, most of the system information used for legacy UEs would be reused or needed for UEs when working in the coverage enhancement mode, according to the analysis in RAN2 contribution [2]. If new SIB containing only the essential system information for CE UEs is defined, on the one hand, some same information is transmitted twice separately to CE UEs and legacy UEs, which may result in a resource waste. On the other hand, the modification period of the new defined SIB should be the same as the one for legacy UEs, as some system information is common. The modification period is dominated by the one for legacy UEs, which will determine how many resources could be used for repetitions during the modification period. 
Significant specification efforts are envisioned in RAN2 for option 2, including evaluating which system information is essential for UEs operating in coverage enhancement and should be contained in the new dedicated SIB, and how to design the modification period for the new dedicated SIB when some information is shared with legacy UEs without need of coverage enhancement. In addition, RAN1 needs to design how to transmit the new dedicated SIB, including the resources and transmission schemes, etc.
For option 1, the legacy SIB transmissions could contribute to UEs in coverage enhancement to combine the SIB repetitions to improve resources efficiency. SIBs could repeat in the SI-window, and UEs working in the coverage enhancement could combine the repetitions during the SI-window or across the SI-window as analyzed in [2]. There was a concern that legacy UEs would lose the flexible scheduling gain by repeating SIB with fixed scheduling in the SI-window, i.e., fixed number of PRBs, the frequency location, and MCS, etc, however, legacy UEs could still combine the repetitions to improve decoding performance even though the repetitions are of fixed scheduling. If the latency for legacy UEs obtaining SIB is a significant concern due to the possibility of lacking flexible scheduling gains, intermittent restricted scheduling could be considered to minimize the impact on legacy UEs.
Overall, based on the above comparison and considering the specification efforts in R12, it is preferable to utilize the legacy SIBs for the enhanced transmission design, but could leave the new dedicated SIB open, and the necessity for introducing a new dedicated SIB is FFS. The corresponding proposals are as following:
Proposal 2:

· Legacy SIB is utilized for the enhanced transmission design
· The necessity for defining new a SIB containing only the essential system information for CE UEs is FFS.
3 Conclusions
This contribution discusses the scheduling mechanism for the enhanced SIB transmissions and candidates for how to enhance SIB, which leads to the following proposals:

Proposal 1: PDCCH-less as well as restricted scheduling (e.g., use of pre-defined resources) for SIB is considered for coverage limited MTC UEs.

Proposal 2:

· Legacy SIB is utilized for the enhanced transmission design
· The necessity for defining a new SIB containing only the essential system information for CE UEs is FFS.
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