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1
Introduction
RAN4#80bis discussed the metric of the PBCH performance requirements because the collected simulation results show the required SNR level for 1% of the probability of miss-detection of the PBCH (pm-bch) is -6 ~ -3.9dB when the PBCH repetition is enabled [1]. Since eMTC assumes to operate under SNR=-12dB, this result means eMTC UE cannot decode MIB if we consider 40ms of the MIB decoding period.
In the way forward [2], RAN4 agreed to investigate the feasible metric for PBCH demodulation requirement in order to secure the PBCH demodulation performance under the enhanced coverage region. 
· 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
Note the original text in option 2 [2] was revised in the chairmans note as follows:
· Option 2: Specify PBCH demodulation requirements with 1% BLER with the assumption PBCH decoding is performed every 40ms in the period of W x 40ms, where W is integer > 1. 

In this contribution, we provide the simulation results of PBCH assuming ‘keep-trying’ method and propose the metric and required SNR values. 
2
Discussion
Table 1 is the simulation parameters the eMTC PBCH demodulation performance [3]. 
Table 1
eMTC PBCH demodulation requirement (FDD).
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	10 MHz
	R.22
	EPA1
	2 x 1 Low
	1
	TBD


2.1
Simulation results
Figure 1 and Figure 2 show the ideal simulation results for PBCH demodulation requirement assuming several TTIs to demodulate PBCH for FDD and TDD, respectively. 
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Figure 1
Ideal simulation results for PBCH demodulation for EPA1 (FDD).
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Figure 2
Ideal simulation results for PBCH demodulation for EPA1 (TDD).

2.2
Discussion

Table 2 summarizes the simulation results. It is observed from the simulation results that assuming W=640ms (16 x 40ms) shows the required SNR is lower than -12dB for 1% PBCH decoding error rate. Although it is RAN4 internal requirement and not verified in RAN5, it would be beneficial to specify the PBCH demodulation requirements based on one TTI and several TTIs because the operators can estimate the MIB acquisition performance. 
Table 2
Ideal simulation results for PBCH demodulation (FDD and TDD). 

	
	
	SNR for 1% pm-bch [dB]

	W
	Decoding time [ms]
	FDD
	TDD

	1
	40
	-5.1
	-5.2

	16
	640
	-12.5
	-12.3

	20
	800
	-13.6
	-13.4


Proposal: Specify the PBCH demodulation requirement for eMTC with 1 TTI (40ms) and 16 TTIs (640ms). 
If RAN4 agree to use the keep-trying method, then we should define the metric of PBCH demodulation requirement with different way such as:
===

The receiver characteristics of the PBCH are determined by the probability of miss-detection of the PBCH (Pm-bch), which is defined as


[image: image3] 
For the performance with a PBCH TTI decoding, where A is the number of correctly decoded MIB PDU within one PBCH TTI and B is the number of transmitted MIB PDU within a PBCH TTI. 

For the performance with several PBCH TTI decodings without soft combing between each PBCH TTI interval, where A is the number of interval of [640] ms continuous PBCH TTIs where there is at least one correctly decoded MIB PDU, and B is the number of interval of transmitted [640] ms continuous PBCH TTIs. 
===

In addition, we provide the results with impairments.

	
	SNR for 1% pm-bch [dB]

	Decoding time [ms]
	FDD
	TDD

	40
	-3.6
	-3.7

	640
	-11.0
	-10.8


3
Conclusion

Proposal: Specify the PBCH demodulation requirement for eMTC with 1 TTI (40ms) and 16 TTIs (640ms). 
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