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1. Introduction
In RAN4 #80, it was identified that in Rel-13 eMTC, MIB acquisition has impact on core requirements like RRC re-establishment delay, handover, etc [1]. Way forward [2] was approved to study the MIB acquisition delay in CE mode A and CE mode B. In this contribution we provide simulation results for MIB acquisition delay.
2. Simulation Results
2.1. Simulation setup 

The key simulation assumptions to obtain the MIB acquisition delay are listed in Table 1.
Table 1. Simulation assumptions 

	Parameter
	Value

	Sys BW
	10MHz

	Duplex Mode
	FDD

	Channel
	EPA 5Hz, EPA 1Hz, ETU 5Hz, ETU 1Hz

	Correlation
	Low

	Antenna configuration
	2x1

	Repetition of PBCH
	Enabled

	Frequency error
	100Hz

	Algorithm
	“Keep Trying” [2]


2.2. Discussion of Results 
2.2.1. Enhanced Coverage & CE mode B 

In Figure 1, we show the CDF of the number of TTIs required to decode MIB when average SNR = -15dB (worst case SNR of enhanced coverage and CE mode B). Note that, among the channels simulated, CDF of acquiring MIB is worst in ETU 1Hz. Since the contents of MIB change across the MIB TTI of 40ms, the only way UE will be able to decode MIB is if the SNR across the TTI is good enough for decoding. Otherwise, UE is in outage with respect to decoding MIB. Since the variation in channel is much slower in 1Hz compared to 5Hz, the number of TTIs, before which there is instance of good enough SNR, happens much later in 1Hz channel compared to 5Hz channel. Since the target decoding error probability of Pm-bch is 1%, the core requirement for MIB acquisition delay should be accordingly set with 99-ile CDF. In Table 2, the 99, 95 and 90-ile number of TTIs required to acquire MIB at average SNR = -15dB is listed. Based on the results in Table 2, 44 TTIs are required to acquire MIB at an average SNR = -15dB. Allowing for some margin, 50 TTIs should be reasonable for acquiring MIB. 50 TTIs translate to 2 seconds in the acquiring MIB. Hence we propose MIB acquisition delay of 2 seconds in enhanced coverage and CE mode B.
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Figure 1. Number of TTIs to acquire MIB when average SNR = -15dB SNR and repetition of PBCH is enabled 
Table 2. Number of TTIs required to acquire MIB at average SNR = -15dB when repetition is enabled

	Percentile
	Worst case number of TTIs across

ETU 1Hz, EPA 1Hz, ETU 5Hz, ETU 5Hz

	99-ile
	44

	95-ile
	28

	90-ile
	15


Proposal 1: In Rel-13 eMTC, MIB acquisition delay of 2 seconds should be allowed in enhanced coverage.
2.2.2. Normal Coverage & CE mode A

At average SNR = -6dB, most of the channel realizations have close to good enough SNR for acquiring MIB (worst case SNR of normal coverage). Hence in Figure 2, we show the CDF of the number of frames required to decode MIB when average SNR = -6dB. 
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Table 2. Number of TTIs required to acquire MIB at average SNR = -6dB when repetition is enabled

	Percentile
	Worst case number of TTIs across

ETU 1Hz, EPA 1Hz, ETU 5Hz, ETU 5Hz

	99-ile
	12

	95-ile
	4

	90-ile
	3


Based on the results listed in Table 2, the worst case number of frames required for acquiring MIB with 99-ile certainity is 12. The worst case number happens for EPA1 Hz channel.  Allowing for some additional margin, delay of 15 frames should be sufficient for acquiring MIB. 
Proposal 2: In Rel-13 eMTC, MIB acquisition delay of 150ms should be allowed in normal coverage. 

3. Conclusion 

In this contribution, we have provided simulation results for MIB acquisition delay. Based on the simulation results, we have the following proposals
Proposal 1: In Rel-13 eMTC, MIB acquisition delay of 2 seconds should be allowed in enhanced coverage.

Proposal 2: In Rel-13 eMTC, MIB acquisition delay of 150ms should be allowed in normal coverage. 
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