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1. Introduction
In RAN4 #84bis meeting, RAN4 discussed potential MIB acquisition performance enhancement and agreed on the WF [1]. 

· Companies are encouraged to investigate MIB acquisition time performance with enhanced MIB decoding
· Simulation assumption: R4-1708687, “WF on Reduced MIB Acquisition Time for efeMTC”, Ericsson, Qualcomm.
· Example of enhanced MIB decoding: R1-152190, “PBCH repetition for MTC”, Ericsson.
· Combining of MIB across consecutive MIB TTIs
RAN4 agreed on simulation assumption for MIB acquisition time improvement in [2]. In this contribution, we provide simulation results for MIB acquisition time with PBCH combining between two adjacent MIB TTI. 
2. Discussion
2.1. MIB acquisition performance enhancement by inter-TTI combining
To evaluate PBCH demodulation performance enhancement due to inter-TTI combining in PBCH demodulation compared to per-TTI demodulation, simulation was run with simulation set-up in [2]. Figure 1 shows PBCH BLER performance with and without inter-TTI combining in different propagation channel. Note that PBCH BLER is checked every TTI for per-TTI demodulation and PBCH BLER is checked once in 2 TTI (80 ms) for inter-TTI combining. We can observe that PBCH demodulation performance is improved by 1.8dB~2.0dB at link level. 
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Figure 1. PBCH BLER performance with and without inter-TTI combining
Observation 1. At link level, inter-TTI combining can provide 1.8~2.0dB performance gain relative to per-TTI PBCH demodulation. 

2.2. MIB acquisition time enhancement by inter-TTI combining

We generated CDF for MIB acquisition time based on link level simulation results. Figure 2 shows CDFs in EPA1 and ETU1 channel at -12dB and -15dB SNR. Table 1 summarizes MIB acquisition time at 90, 95 and 99%-tile. We can observe that 
· 90%-tile MIB acquisition time is reduced by 23~37%
· 95%-tile MIB acquisition time is reduced by 20~37%

· 99%-tile MIB acquisition time is reduced by 10~33%

Though there are around 1.8dB gain in PBCH demodulation performance, reduction in MIB acquisition time is not that big due to slow fading channel. With 1Hz Doppler frequency, UE cannot decode PBCH once channel enter deep fading. 
Observation 2. With inter-TTI combining, MIB acquisition time is reduced by 10~37%. 
Table 1. MIB acquisition time with and without TTI combining

	
	EPA1 -12dB
	EPA1 -15dB
	ETU1 -12dB
	ETU1 -15dB

	Without inter-TTI combining
	90%-tile
	680 ms
	1420 ms
	660 ms
	1520 ms

	
	95%-tile
	880 ms
	1760 ms
	860 ms
	1800 ms

	
	99%-tile
	1500 ms
	1960 ms
	1080 ms
	1980 ms

	With inter-TTI combining
	90%-tile
	440 ms
	1100 ms
	420 ms
	1110 ms

	
	95%-tile
	620 ms
	1420 ms
	540 ms
	1360 ms

	
	99%-tile
	1120 ms
	1760 ms
	720 ms
	1760 ms
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Figure 2. CDF of MIB acquisition time with and without inter-TTI combining
3. Conclusion

In this contribution, we provided simulation results for MIB acquisition time with inter-TTI combining. Our observations are
Observation 1. At link level, inter-TTI combining can provide 1.8~2.0dB performance gain relative to per-TTI PBCH demodulation. 

Observation 2. With inter-TTI combining, MIB acquisition time is reduced by 10~37%. 
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