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1
Introduction
In RAN4#80, it was discussed the metric of the PBCH performance requirements because the simulation results show the required SNR level for 1% of the probability of miss-detection of the PBCH (pm-bch) is -5 ~ -3dB when the repetition is enabled. Since eMTC assumes to operate under SNR=-15dB, this result means eMTC UE cannot decode MIB if we consider 40ms MIB decoding period.
In the way forward [2], RAN4 agreed to investigate the feasible metric for PBCH demodulation requirement in order to show UE can decode MIB under SNR=-15dB. One possible way is to assume ‘keep-trying’ method where it extends the MIB acquisition window size to 40ms x W (W=1,2,3,…). In this contribution we provide the simulation results considering the keep-trying method. 
2
Discussion
Table 1 lists the simulation parameters used for the investigation of PBCH demodulation performance [2]. 
Table 1
Simulation parameters for PBCH metric investigation.
	Parameters
	Case 1
	Case 2
	Case 3
	Case 4

	System bandwidth
	10MHz
	10MHz
	10MHz
	10MHz

	Propagation condition
	EPA1
	EPA1
	ETU1
	ETU1

	Antenna configuration and correlation matrix
	2x1 low
	2x1 low
	2x1 low
	2x1 low

	Repetition of PBCH
	Disabled
	Enabled
	Disabled
	Enabled

	W (NOTE 1) [ms]
	{40, 640}
	{40, 160}
	{40, 640}
	{40, 160}

	UE Frequency error [Hz]
	100
	100
	100
	100

	Target SNR (dB)
	-12
	-12
	-12
	-12


2.1
Simulation results
Figure 1 shows the simulation results for EPA1. Considering the target SNR=-12dB, W=640ms can achieve 1% PBCH decoding error rate with -12.7dB in the case of PBCH repetition. 

Figure 2 shows the simulation results for ETU1. Considering the target SNR=-12dB, W=480ms or 640ms can achieve 1% of PBCH decoding error rate with -13.1dB and -13.6dB. 
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Figure 1
Simulation results for PBCH demodulation for EPA1.
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Figure 2
Simulation results for PBCH demodulation for ETU1.

2.2
Discussion

From the simulation results, it is observed that assuming W=640ms shows the required SNR is smaller than -12dB for 1% PBCH decoding error rate. Because it is RAN4 internal test and not verified in RAN5, we are open whether to specify the PBCH demodulation requirements based on MIB acquisition windows size such as 640ms. If RAN4 agree to use the keep-trying method, then we should define the metric of PBCH demodulation requirement with different way such as:

===

The receiver characteristics of the PBCH are determined by the probability of miss-detection of the PBCH (Pm-bch), which is defined as


[image: image5] 
Where A is the number of correctly decoded MIB PDUs for each MIB PDU decoding window (W [ms]) and B is the number of MIB PDU decoding windows.

===

Table 2 shows the simulation results for FDD and TDD to be used for the alignment to decide the requirements, where we set W=640ms. 

Table 2
Simulation results for PBCH demodulation (FDD and TDD). 

	
	W [ms]
	SNR for 1% pm-bch [dB]

	EPA1 FDD
	40
	-5.1

	EPA1 FDD
	640
	-12.7

	EPA1 TDD
	40
	-5.2

	EPA1 TDD
	640
	-12.5
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