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1 Introduction
In RAN1 #73, TR 36.888 is updated including the following agreement for MTC PBCH coverage improvement [1]:
1. A combination of repetition of the current PBCH in subframe #0 of a radio frame onto every subframe of that radio frame  (i.e., a new PBCH structure) and PSD boosting (e.g., 4 dB) within 40 ms (for FDD systems)
· The repetition alone cannot meet the coverage target for the current PBCH where MIB changes every 40ms due to SFN update (e.g., as many as 36~95 repetitions of the current PBCH in a radio frame are needed).
2. A new PBCH design (for TDD and FDD systems)
· A new design can consider techniques such as: a longer period, reduced legacy MIB content, intermittent transmission. Repetitions and/or PSD boosting may be helpful for new design in order to meet the coverage target.
· Also other system information that is required to be broadcasted to enhanced coverage MTC UEs beside MIB contents can be considered in the new PBCH design.
· Other low rate coding schemes or spreading can be considered for new design.
3. A complementary PBCH decoding technique (e.g., correlation decoder or reduced search space decoder).
  In this contribution, we propose some possible techniques for MTC PBCH coverage improvement.
2 PBCH coverage extension for MTC devices
The content of MIB block is summarized in Table 1 below.
Table 1: MIB Content Transmitted in PBCH
	MIB Content
	No. of bits
	Frequency of Change

	DL-bandwidth
	3
	Infrequently

	PHICH-config
	3
	Infrequently

	System Frame Number (SFN)
	8
	Change every 40 ms

	Spare bits
	10
	set to zero by the current RRC spec (see section 8.4 of [2])


Some MIB content may be known prior to PBCH decoding. For example, the 10 spare bits of the 24 PBCH bits are set to zero per current RRC spec [2]. Besides, reducing legacy MIB content is also identified as a potential technique to meet the coverage target.
In this contribution, we investigate the performance gain of reducing MIB content with the reduced search space decoding technique [3], which is also identified as one complementary technique for PBCH coverage extension. To be specific, we assume that the MIB content is reduced to U bits. The other (24- U) bits are set to 0. The whole 24-bit block are channel coded and modulated with the legacy procedure. In the receiver side, the reduced search space decoding technique targets to search for the optimal result among those 2U candidates.

In Table 2, we show how much performance gain could be provided by the reduced search space decoder for U-bit reduced MIB content. For example, if the MIB content is reduced to 8 or 6 bits, as much as 6.9 or 7.8 dB gain can be observed under perfect channel estimation. 
With realistic channel estimation, the accuracy of channel estimation did affect the performance gain. However, we still observe about 5.6 and 6.1 dB gain for 8-bit and 6-bit reduced MIB content under realistic channel estimation. Notably, the reduction of the MIB content also significantly reduces the decoding complexity of the reduced search space decoding.
Table 2: Performance Gain of Reduced Search Space Decoder for Reduced MIB Content (Perfect Channel Estimation)
	Reduced MIB Content 

U (bits)
	14
	12
	10
	8
	6

	Performance Gain Compared with Legacy PBCH Receiver (dB)
	4.6
	5.4
	6.3
	6.9
	7.8


Observation #1: Some of the MIB content may not be required for MTC devices. Reducing MIB content provides significant performance gain and complexity reduction for reduced search space decoding technique.

3 Conclusion
In this contribution, we investigate the performance gain of reducing MIB content with the reduced search space decoding technique and have the following observation:

Observation #1: Some of the MIB content may not be required for MTC devices. Reducing MIB content provides significant performance gain and complexity reduction for reduced search space decoding technique.
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Annex

Table A.1: Simulation Assumption

	Parameter
	Value

	System Bandwidth
	1.4 MHz

	Carrier frequency
	2.0 GHz

	Antenna configuration
	2x2, low correlation for FDD

	Channel model
	EPA

	Modulation Mode
	QPSK

	Channel Estimation
	Perfect channel estimation

	Performance target
	1% miss probability


