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1 Introduction
In RAN #57, a new target for this SID is added:
A 20dB improvement in coverage in comparison to defined LTE cell coverage footprint engineered for “normal LTE UEs” should be targeted for low-cost MTC UEs, using very low rate traffic with relaxed latency (e.g. size of the order of 100 bytes/message in UL and 20 bytes/message in DL, and allowing latency of up to 10 seconds for DL and up to 1 hour in uplink, i.e. not voice). In identifying solutions, any other related work agreed for Release 12 should be taken into account.

Besides, the offline discussion in RAN1 #71 proposed the following coverage improvement techniques for further study [1]:
· Repetition/retransmission/spreading/low rate coding
· Includes TTI bundling, RLC segmentation
· Power boosting
· Includes power spectral density boosting
· Relaxed requirement (e.g., acquisition time, longer averaging time)
· Design new channels or modify channels

· Elimination of channels / Simplification of messages (not RAN1 target)

· …<other to be added later>
It is concluded that if 20 dB coverage extension is required, all channels must be improved. For difference channel, different technique should be used for coverage enhancement. Besides the coverage extension issue, the power consumption, spectral efficiency and specification impacts should also be considered.

In this contribution, we discuss some potential techniques for coverage extension of MIB for low-cost MTC devices. We start the discussion by mainly focus on the daily reports scheduled in a 5min quiet interval.
2 Proposals for MIB detection
The MIB consists of a limited number of most essential parameter for initial access. After successfully detected synchronization channel, UE attempts to decode PBCH to obtain MIB. Same MIB is transmitted in PBCH every 40ms and will be changed due to 8-bits SFN varies. Low code rate, time diversity, and antenna diversity are exploited for better protection of the broadcast of MIB. Legacy UE could blindly detect the number antenna ports (and the possible corresponding SFBC with/without FSTD) and combine up to 4 consecutive PBCH transmissions in 40ms. However, the current protection is not enough for low-cost MTC users in bad locations. The current design of PBCH makes it hard to combine for more than 40ms directly. Therefore, solely relax the acquisition time requirement may not solve this problem. 
Since there may be legacy UEs trying to acquire MIB from PBCH during the quiet interval, the current PBCH should not be changed. One possible solution is introducing a new broadcasting channel to help the acquisition of MIB for low-cost MTC devices in the bad location. For low-cost MTC not in the bad location, the MIB receiving and the daily report are possible without the help of the new broadcasting channel. There will be spec change and system loss due to the introduction of the new broadcast channel. In order to minimize the system loss, the new channel may only be transmitted during the quiet period for scheduled daily report from the low-cost MTC devices.
Proposal #1: Keep the original PBCH unchanged for legacy user. Introduce a new broadcasting channel which may only be transmitted during quiet time for daily reports.
The system information delivered by PBCH consists of system bandwidth, SFN and PHICH configuration. Since the legacy PBCH is transmitted, the new broadcasting channel may only contain part of MIB in order to lower the code rate and allow more than 40ms combining for the new broadcasting channel transmission. 
Proposal #2: The new broadcasting channel contains only part of MIB information and allows low-cost MTC user to combine more than 40ms transmission directly.
The whole MIB information is crucial to the successful operation of the other channels, the low-cost MTC may try to decode the new broadcasting channel first and the legacy PBCH later. Partial information first obtained by the successful receiving of the new broadcasting channel also helps to reduce the decoding complexity and enhance the detection reliability for the later legacy PBCH.
Proposal #3: Low-cost MTC users in bad location may decode the new broadcasting channel first and the legacy PBCH later.
3 Conclusion
In this contribution, we consider the issue of coverage extension of MIB for low-cost MTC devices in the bad locations. We propose:

Proposal #1: Keep the original PBCH unchanged for legacy user. Introduce a new broadcasting channel which may only be transmitted during quiet time for daily reports.
Proposal #2: The new broadcasting channel contains only part of MIB information and allows low-cost MTC user to combine more than 40ms transmission directly.
Proposal #3: Low-cost MTC users in bad location may decode the new broadcasting channel first and the legacy PBCH later.
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