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1   Background
During RAN4#79AH HongKong meeting, simulation assumptions for NB-IoT NPRACH demodulation in R4-79AH-0278 were approved. The simulation assumptions for NPRACH are shown as below:

	Parameter
	Values

	Preamble format
	0

	Number of Repetitions
	2, 8, 32

	Number of subcarriers
	12

	Antenna configuration
	1x2

	Cell-ID 
	0 or random cell-ID 

	NPRACH signature
	0 or random 

	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]


In this contribution, we share our simulation results as per the above assumptions.

2   Discussion

2.1   Simulation results for EPA1 with 200Hz frequency offset
2.1.1   Cell-ID 0 and NPRACH signature 0
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Figure 1: NPRACH simulation results under EPA1 with 200Hz frequency offset with Cell-ID=0 and NPRACH signature = 0
As per the above simulation results, we can get the corresponding performance to satisfy the 1% missed detection rate with false alarm rate (0.1%) at the given ToA 2.5us and 5us under EPA1 with 200Hz frequency offset with Cell-ID=0 and NPRACH signature = 0:
Table 2.1.1-1: Simulation results for EPA1 1% missed detection rate with false alarm rate (0.1%) at the given ToA for different repetition levels with Cell-ID=0 and NPRACH signature = 0
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 5us

	32
	-2.3
	-2.9

	8
	2.9
	2

	2
	15.7
	8.1


2.1.2   Random Cell-ID and random NPRACH signature
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Figure 2: NPRACH simulation results under EPA1 with 200Hz frequency offset for false alarm with random Cell-ID and random NPRACH signature

As per the above simulation results, we can get the corresponding performance to satisfy the 1% missed detection rate with false alarm rate (0.1%) at the given ToA under EPA1 with 200Hz frequency offset with random Cell-ID and random NPRACH signature:
Table 2.1.2-1: Simulation results for EPA1 1% missed detection rate with false alarm rate (0.1%) at the given ToA for different repetition levels with random Cell-ID and random NPRACH signature
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 5us

	32
	-2.3
	-2.9

	8
	2.9
	2.1

	2
	10.6
	6.9


If we compare the simulation results for EPA1 with 200Hz frequency offset in Tables 2.1.1-1 and Table 2.1.2-1, we can have the following observation 1:
Observation 1: There is big performance difference for repetition 2, but almost the same performance for repetition 8 and 32,between Cell-ID = 0 & NPRACH signature = 0 and random Cell-ID and random NPRACH signature for EPA1.
2.2   Simulation results for AWGN
2.2.1   Cell-ID 0 and NPRACH signature 0
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Figure 3: NPRACH simulation results under AWGN with Cell-ID=0 and NPRACH signature = 0
As per the above simulation results, we can get the corresponding performance to satisfy the 1% missed detection rate with false alarm rate (0.1%) at the given ToA under AWGN with 0Hz frequency offset with Cell-ID=0 and NPRACH signature = 0:
Table 2.2.1-1: Simulation results for AWGN 1% missed detection rate with false alarm rate (0.1%) at the given ToA for different repetition levels with Cell-ID=0 and NPRACH signature = 0
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 5us

	32
	-8.96
	-10.88

	8
	-3.78
	-6.6

	2
	1.75
	-1.68


2.2.2   Random Cell-ID and random NPRACH signature
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Figure 4: NPRACH simulation results under AWGN with random Cell-ID and random NPRACH signature

As per the above simulation results, we can get the corresponding performance to satisfy the 1% missed detection rate with false alarm rate (0.1%) at the given ToA under AWGN with 0Hz frequency offset with random Cell-ID and random NPRACH:
Table 2.2.2-1 Simulation results for AWGN 1% missed detection rate with false alarm rate (0.1%) at the given ToA for different repetition levels with random Cell-ID and random NPRACH
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 5us

	32
	-8.7
	-10.7

	8
	-3.7
	-6.5

	2
	1.7
	-1.6


If we compare the simulation results for AWGN in Tables 2.2.1-1 and Table 2.2.2-1, we can have the following observation 2:
Observation 2: The results for AWGN are almost same between Cell-ID = 0 & NPRACH signature = 0 and random Cell-ID and random NPRACH signature setting.
3   Summary
According to the simulation results shown in section 2, for the SNR satisfying Missed detection rate (1%) with false alarm rate (0.1%) within the given ToA are shown as following:. 
Table 3-1 Simulation results for EPA1 with 200Hz frequency offset for different repetition levels 2, 8 and 32 with Cell-ID=0 and NPRACH signature = 0
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 5us

	32
	-2.3
	-2.9

	8
	2.9
	2

	2
	15.7
	8.1


Table 3-2 Simulation results for EPA1 with 200Hz frequency offset for different repetition levels 2, 8 and 32 with random Cell-ID and random NPRACH signature
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 5us

	32
	-2.3
	-2.9

	8
	2.9
	2.1

	2
	10.6
	6.9


Table 3-3 Simulation results for AWGN with 0Hz frequency offset for different repetition levels 2, 8 and 32 with Cell-ID=0 and NPRACH signature = 0
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 5us

	32
	-8.96
	-10.88

	8
	-3.78
	-6.6

	2
	1.75
	-1.68


Table 3-4 Simulation results for AWGN with 0Hz frequency offset for different repetition levels 2, 8 and 32 with random Cell-ID and random NPRACH signature
	Repetition
	SNR@1%miss, 2.5us
	SNR@1%miss, 5us

	32
	-8.7
	-10.7

	8
	-3.7
	-6.5

	2
	1.7
	-1.6


4   Conclusion
In this contribution, as per the simulation results shown in section 2 and summary in section 3, we have the following observations:

Observation 1: There is big performance difference for repetition 2, but almost the same performance for repetition 8 and 32,between Cell-ID = 0 & NPRACH signature = 0 and random Cell-ID and random NPRACH signature for EPA1.
Observation 2: The results for AWGN are almost same between Cell-ID = 0 & NPRACH signature = 0 and random Cell-ID and random NPRACH signature setting.
5   Reference
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