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1   Introduction
During eMTC discussion in RAN4#80 meeting, one observation captured in [1] is listed as following,

· Observation

· RAN4 has discussed the demodulation performance of PBCH and observed a gap between the required SNR for 1% PBCH decoding error rate and the target SNR (-15dB) of MPDCCH demodulation performance requirements. 

· It is not possible to increase the repetition of PBCH beyond the MIB TTI of 40ms.

And the conclusion [1] achieved in last meeting is as following,

· PBCH simulation parameters are updated to quantify the performance of the “keep trying” algorithm in the PBCH demodulation test 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] 

· The keep trying window length, W, is defined in integer steps of 40 ms (40 ms, 80 ms, …)

· The pm-bch for Cat-M1 UE is defined for each PBCH decoding attempt within W 

In this contribution, we resubmit our simulation results for Window=40ms and provide simulation results for window>40ms and give our view about PBCH requirements.
2   Simulation results
2.1   Window=40ms

Base on the agreed simulation assumption in [2] and detailed parameters in CR [3], we provide simulation results for both with repetition and without repetition test cases.
The Pm-bch simulation results for FDD and TDD are depicted in the Figure 1 and Figure 2 respectively. 
[image: image1.png]10

10

Pm-bch(%)

10

Pr-bch for FDD

—+— uith repetition
—e— without repetition





Figure 1 Pm-bch performance for FDD (window=40ms)
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Figure 2 Pm-bch performance for TDD (window=40ms)
In Table 1 and Table 2, we give a summary for ideal simulation results and impairment results respectively.
Table 1 simulation results for Pm-bch (ideal)
	Test number
	Duplex

mode
	Bandwidth 
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	FDD
	10 MHz
	R.22
	EPA1
	2 x 1 Low
	1
	-3.9

	2
	TDD
	10 MHz
	R.22
	EPA1
	2 x 1 Low
	1
	-4.4


Table 2 simulation results for Pm-bch (impairment)

	Test number
	Duplex

mode
	Bandwidth 
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	FDD
	10 MHz
	R.22
	EPA1
	2 x 1 Low
	1
	-2.1

	2
	TDD
	10 MHz
	R.22
	EPA1
	2 x 1 Low
	1
	-2.6
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Figure 3 Pm-bch performance comparison between FDD and TDD (window=40ms)

From RAN1 conclusion, the PBCH repetition pattern for FDD is located in subframe #0 of current frame and subframe #9 of last frame, and that for TDD is located in subframe #0 and #5 of current frame. So the diversity gain for TDD is a little stronger than that for FDD. So the PBCH performance for TDD is slightly better than that for FDD as depicted in Figure 3.
2.2   Window>40ms
In this section, we give our PBCH simulation results for window>40ms. The simulation assumptions are given in table 3.
Table 3 simulation assumption for window>40ms 
	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 

	NOTE 1: Companies are encouraged to select other values for W in order to meet the target SNR 


In figure 4, we give the case 2 simulation results with window=160ms/400ms/560ms.
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Figure 4 PBCH simulation results in EPA1 
In figure 5, we give the case 4 simulation results with window=400ms/560ms/800ms.
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Figure 5 PBCH simulation results in ETU1 

From the figure 4, we observed that in order to set the performance requirement for PBCH at about target SNR -12dB, UEs need try to decode about 14 times for the Case 2 and Case 4. 
In fact, in the actual network, UE also try many times until decoding PBCH rightly if related time parameter in RRM is long enough. So the requirements based on window>40ms is not needed. RAN4 could only define requirements based on 40ms to ensure UE demodulation performance. 
As there is a little difference between different 40ms, one method to improve the PBCH performance is combing MIBs in different 40ms. However, this method needs addition enhancement in UE side, so it will further improve the cost of eMTC which violates the original intention of designing eMTC.
Base on the discussion above, we propose
Proposal: Define PBCH requirements based on 40ms.
3   Conclusion 
In this contribution, we resubmit the simulation results of PBCH for window=40ms and provide PBCH simulation results for window>40ms. The proposal is 
Proposal: Define PBCH requirements based on 40ms.
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