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1. Introduction
In RAN4 #80, it was identified that In Rel-13 eMTC, MIB acquisition delay impacts core and performance requirements – both in CE mode A & mode B [1].
There is an agreed WF [2] as follows:

· MIB Acquisition delay needs to be evaluated when repetition of PBCH (as agreed in Rel-13 eMTC) is enabled
· Coverage level of CE mode A is nominally assumed to be -6dB and CE mode B to be -15dB, hence MIB acquisition delay needs to be evaluated at SNR = -6dB and SNR = -15dB
2. Simulation results
We provide link level simulation results for PBCH based on the agreed simulation assumptions [2]. The key simulation assumptions are captured in Table 1. 
Table 1. Simulation assumptions for PBCH
	Parameter
	Case 1
	Case 2
	Case 3
	Case 4

	Sys BW
	10MHz
	10MHz
	10MHz
	10MHz

	Duplex Mode
	FDD
	FDD
	TDD
	TDD

	Channel
	EPA1
	ETU1
	EPA1
	ETU1

	SNR 
	Mode A:  -6dB

Mode B: -15dB

	Repetition of PBCH
	Enabled

	Antenna Configuration & Correlatiom
	2x1 low

	UE frequency error
	100Hz


A keep trying algorithm is defined in [2] by introducing the keep trying window, such that:
· The “keep trying” decoder is definition is:

· In this solution, there are no standard changes required. The decoder simply “keeps trying” to decode the normally transmitted PBCH frames until the decoder eventually gets lucky and decodes it correctly. With this solution there is a trade-off between coverage gain and decoding time (i.e. the number of decoding attempts). [Refer to R1-132908] 
A further consideration of impairment margins is necessary in order to analyze the MIB acquisition delay.  In general, impairment margins are company-specific.  However, some prior agreements from the Rel-12 LC-MTC work can be useful.  A simulation summary of the LC-MTC demodulation requirements was captured in [3].  From the alignment results for PBCH, the following impairment margins were utilized by the companies that participated in the alignment:

	
	Impairment margins
	
	
	
	

	
	Company
	Huawei, HiSilicon
	Intel
	MediaTek
	Ericsson

	PBCH
	FD/HD-FDD 2x1 EPA5 low
	2.00
	2.00
	1.00
	1.00

	
	TDD 2x1 EPA5 low
	2.00
	
	1.00
	1.00


For the analysis in this paper, a 2 dB impairment margin was assumed for CE mode A.

In [2], MIB acquisition delay is defined as the time that  90% of the number of frames is required to successfully decode the MIB. According to the definition, For CE mode A where SNR= -6dB, we observed that window length = 1 can satisfy the requirement. The result is in Fig.1.
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Figure 1 simulation results for EPA1 and ETU1 with repetition of window length=1

Observation 1: The SNR point for 10% BLER Pm-bch is -9.5dB (-7.5 dB with impairments) for EPA1 channel with repetition. 

Observation 2: The SNR point for 10% BLER Pm-bch is -11.7dB (-9.7 dB with impairments) for ETU1 channel with repetition. 

Observation 3: MIB acquisition delay = 40ms where window length=1 can satisfy the SNR=-6dB threshold in CE mode A EPA1 and ETU1 channel.

Proposal 1: MIB acquisition delay = 40ms where window length=1 can satisfy the SNR=-6dB threshold in CE mode A EPA1 and ETU1 channel.
For CE Mode B where SNR= -15dB, the simulation results are as follows, please note that we didn’t consider the impairment, we will update the result later.
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Observation 4: MIB acquisition delay = 680ms where window length=17 can satisfy the SNR=-15dB threshold in CE mode B EPA1 channel.

Observation 5: MIB acquisition delay = 760ms where window length=19 can satisfy the SNR=-15dB threshold in CE mode B ETU1 channel.

Here, we consider that 40ms timing is acquired. In reality, extra 10 ms maybe required.
Proposal 2: MIB acquisition delay = 690ms where window length=17 can satisfy the SNR=-15dB threshold in CE mode B EPA1 channel.

Proposal 3: MIB acquisition delay = 770ms where window length=19 can satisfy the SNR=-15dB threshold in CE mode B ETU1 channel.

3. Conclusion
In this contribution, we provide simulation results for PBCH with/without repetitions, based on the simulation assumptions. Based on the results, we make the proposal
Proposal 1: MIB acquisition delay = 40ms where window length=1 can satisfy the SNR=-6dB threshold in CE mode A EPA1 and ETU1 channel.
Proposal 2: MIB acquisition delay = 690ms where window length=17 can satisfy the SNR=-15dB threshold in CE mode B EPA1 channel.

Proposal 3: MIB acquisition delay = 770ms where window length=19 can satisfy the SNR=-15dB threshold in CE mode B ETU1 channel.
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