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1   Introduction
During eMTC discussion in RAN4#80bis meeting, the agreement captured in approved WF [1] is copied as following,

· Interesting companies are encouraged to provide the proposal how to specify the PBCH demodulation requirements together with the results with impairments. 

· Option 1: Specify PBCH demodulation requirements with 1% BLER with the assumption PBCH decoding is performed every 40ms. 

· Same definition as the existing LTE PBCH demodulation requirements.

· Option 2: Specify PBCH demodulation requirements with 1% BLER with the assumption PBCH decoding is performed every W x 40ms. W is integer > 1. 

· Option 3: Other options are not precluded

And the agreements captured in chairman notes are listed as following,

· Agreement: correct Option 2:
· Even with keep-trying, UE shoud decode PBCH evey 40ms in the time period of Wx40ms, where W is integer >1.

· Follow the same approach as NB-IOT to specify the PBCH demodulation performance requirements for eMTC.
· Companies are encouraged to provide the PBCH simulation results based on the following parameters in order to set the performance requirement for PBCH at the same CE Mode B test point as MPDCCH

In this contribution, we further discuss PBCH test and resubmit simulation results for PBCH.
2   Discussion 

As listed in the section 1, the agreement for PBCH test is following the same approach as NB-IOT. However, how to follow the approach still needs further discussion. In the following, we give our view on PBCH test. 
As agreed in last meeting, option 2 does not match the eMTC PBCH behavior. Even with keep-trying, UE should decode PBCH every 40ms which is the common UE behavior; otherwise the option 2 for PBCH requirement needs enhancement in UE side. From this view point, there is no difference for eMTC PBCH decoding period. Reusing the existing test metric is fine, i.e. PBCH requirements in 40ms.
It is common behavior for UE to re-decode PBCH until decode rightly during the configured time period in RRM. If UE PBCH performance is ensured in 40ms, it is obviously that the UE PBCH performance can be ensured in the time period of more than 40 ms. PBCH performance in time period of more than 40 ms can be derived from the performance in 40ms. From this viewpoint, PBCH performance requirements in 40ms are enough. 
Base on the discussion above, we propose

Proposal: Define PBCH requirements in 40ms.

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. 
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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


2.2   Window>40ms
In this section, we give our PBCH simulation results for window>40ms. 
In Figure 3, we give the simulation results with window=160ms/400ms/560ms.
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Figure 3 PBCH simulation results in EPA1 
3   Conclusion 
In this contribution, we further discuss the PBCH test and resubmit the simulation results of PBCH for window=40ms and window>40ms. The conclusion is
Proposal: Define PBCH requirements in 40ms.
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