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1   Background
During RAN4#80 Gothenburg, Sweden meeting, updated simulation assumptions for NB-IoT NPRACH demodulation in R4-167115[1] were approved. The simulation assumptions for NPRACH are shown as below:
· The SNR for minimum performance shall be defined to satisfy

· Option 1: Missed detection probability <=1%, including: detecting different preamble than the one that was sent, not detecting a preamble at all, or detecting the correct preamble detection but with the wrong timing estimation. 
· Option 2: Pmd<=1%, and Pte<=1%, where Pmd includes: detecting different preamble than the one that was sent, or not detecting a preamble at all.

· Other options are not excluded

· Timing limit

· Option 1: 2.5us

· Option 2: 5us

· Other options (such as 3.125us) are not excluded

· Repetition number

· Greater or equal to 8

· Cell-ID and signature

· fixed
	Parameter
	Values

	Preamble format
	0

	Number of Repetitions
	8, 32

	Number of subcarriers
	12

	Antenna configuration
	1x2

	Cell-ID 
	0

	NPRACH signature
	0

	Timing offset (us)
	[30] 

	Frequency offset
	0Hz (AWGN); [200Hz] EPA1

	Propagation channels
	AWGN, EPA1

	Detection performance
	Missed detection rate (1%) with false alarm rate (0.1%) 

	Timing estimation
	Timing error probability with limits 2.5us, [5us],[3.125us]


In this contribution, we share our simulation results including impairment for test metric of option 1 as per the above assumptions.

2   Discussion

2.1   Simulation results with impairment for EPA1 with 200Hz frequency offset
We provide our simulation results with impairment for EPA1 with 200Hz frequency offset in below table 2.3-1.

Table 2.3-1: Simulation results with impairment for EPA1 1% missed detection rate with false alarm rate (0.1%)
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 3.125us
	SNR@1%miss, 5us

	32
	-0.8
	-1.4
	-1.4

	8
	4.4
	4.4
	3.5


2.2   Simulation results with impairment for AWGN with 0Hz frequency offset
We provide our simulation results with impairment for AWGN with 0Hz frequency offset in below table 2.4-1.
Table 2.4-1: Simulation results for AWGN 1% missed detection rate with false alarm rate (0.1%)
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 3.125us
	SNR@1%miss, 5us

	32
	-7.46
	-8.5
	-9.38

	8
	-2.28
	-3.8
	-5.1


3   Conclusion
In this contribution, we give our simulation results with impairment for 1% missed detection rate with false alarm rate (0.1%) with different ToA: 2.5us, 3.125us and 5us.
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