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1
Introduction
RAN4#83 discussed the issue on the PRACH demodulation requirements [1] and agreed with the way forward on PRACH requirements for eMTC. 
· Interested companies are encouraged to evaluate the PRACH performance with frequency hopping for all system BWs from 3MHz to 20MHz based on TS36.104 Table 8.4.2.1-4. RAN4 will down-select the solution on how to update the performance requirements from the following options
· Option 1: Define separate requirements for each system BW
· Option 2: Relax the current requirement by [X]dB and apply this requirement to system BW from 5MHz to 20MHz. Apply the requirement without frequency hopping for 3MHz.
In this contribution, we provide our simulation results and discuss the way forward on PRACH demodulation requirements for eMTC. 
2
Simulation results
Table 1 is the re-evaluation result based on [2]. This table shows the relative SNR values to achieve 99% preamble detection probability compared with SNR values for 20MHz channel bandwidth scenario. Positive value means higher SNR values are needed to achieve 99% detection rate. 
It is observed that our simulation results are similar to observations presented in [1], that is, 
The performance loss of 3MHz channel BW results towards 20MHz BW results are significant, e.g. more than 4dB for repetition numbers 4 or 8. It is also observed that the performance loss of 5MHz channel BW is up to 1.0dB compared with 20MHz channel BW. 

Table 1
Relative SNR values to 20MHz system bandwidth results.
	System BW (MHz)
	Repetition number
	BF0
	BF1
	BF2
	BF3

	3
	4
	
	
	4.1
	4.0

	
	8
	4.6
	4.4
	
	

	
	16
	
	
	4.0
	3.6

	
	32
	2.8
	2.7
	
	

	5
	4
	
	
	0.1
	-0.3

	
	8
	0.3
	1.0
	
	

	
	16
	
	
	0.2
	0.0

	
	32
	0.3
	1.0
	
	

	10
	4
	
	
	0.1
	0.2

	
	8
	0.1
	0.6
	
	

	
	16
	
	
	0.2
	-0.1

	
	32
	0.5
	0.9
	
	

	15
	4
	
	
	-0.7
	-0.4

	
	8
	-0.7
	0.2
	
	

	
	16
	
	
	-0.1
	-0.4

	
	32
	0.1
	0.4
	
	


Table 2 is the PRACH detection performance gain with frequency hopping compared to the PRACH detection without frequency hopping, calculated from the existing TS36.104 Tables 8.4.2.1-3 and 8.4.2.1-4. It is observed that the gain is very close to the relative SNR values for 3MHz in Table 1. This means the performance gain with frequency hopping with 3MHz channel BW is very limited compared with no frequency hopping scenario. 

From our observation, we prefer the option 2 as the way forward on PRACH demodulation requirements. 

Table 2
PRACH performance difference [dB] between the case with frequency hopping and without frequency hopping (derived from TS36.104 Tables 8.4.2.1-3 and 8.4.2.1-4).   
	Repetition number
	BF0
	BF1
	BF2
	BF3

	4
	
	
	3.9
	4.1

	8
	3.7
	4.0
	
	

	16
	
	
	3.4
	3.5

	32
	2.8
	3.0
	
	


3
Conclusion

Proposal: Relax the current requirement by 1.0 dB and apply this requirement to 5MHz/10MHz/15MHz/20MHz system bandwidth. Apply the requirement without frequency hopping for the 3MHz system bandwidth scenario. 
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