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In RAN4#80bis, a WF on NPRACH performance requirements was agreed [1], where it states 
Practical NB-IoT PRACH Simulation Results with Implemenration Margin
· The SNR for NPRACH minimum performance
· defined based on 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.
· Timing limit:
· 7*16Ts=3.646us
· Proposals for defining NPRACH performance requirements
· Interested companies are encouraged to 
· provide the ideal simulation results as per the simulation assumptions in the following slide, and distribute the results in RAN4 reflector no later than Oct 28;
· provide the practical simulation results and distribute the results in RAN4 reflector no later than Nov.1;
· NPRACH performance requirements will be determined in RAN4#81 based on submitted practical simulation results
· If there are still large difference in practical simulation results from interested companies, additional margin [x dB] may be added into the averaged practical simulation results. The additional margin [x dB] will be determined in RAN4#81.

In addition, the NPRACH simulation assumptions were updated as follows:

	Parameter
	Values

	NPRACH preamble format 
	0

	Number of Repetitions
	8, 32 

	Number of Subcarriers
	12 

	Antenna configuration
	1 x 2

	Cell-ID 
	0 

	NPRACH signature
	0

	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 the limit of 3.646us

	Timing Offset
	[30]us




In RAN4#80bis, we have provided the ideal simulation results [2] based on [3]. In this paper, we provide the updated ideal simulation results as well as the practical simulation results with the implementation margin based on the WF [1] agreed in RAN4#80bis.
 
Simulation Results
Based on the WF [1], the ideal simulation results are shown in Table 1 and 2. The practical simulation results are shown in Table 3 and 4.

Table 1. Ideal NPRACH simulation results with repetition 8
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1

	1
	2
	AWGN
	0
	-4.27
	-4.27

	
	
	EPA1 Low
	200 Hz
	4.37
	4.37




Table 2 Ideal NPRACH simulation results with repetition 32
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1

	1
	2
	AWGN
	0
	-9.27
	-9.27

	
	
	EPA1 Low
	200 Hz
	-1.54
	-1.54



Table 3 Practical NPRACH simulation results with repetition 8
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1

	1
	2
	AWGN
	0
	-1.27
	-1.27

	
	
	EPA1 Low
	200 Hz
	7.37
	7.37




Table 4 Practical NPRACH simulation results with repetition 32
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1

	1
	2
	AWGN
	0
	-6.27
	-6.27

	
	
	EPA1 Low
	[bookmark: _GoBack]200 Hz
	1.46
	1.46




Summary
In this paper, we provided the updated ideal simulation results as well as the practical simulation results with the implementation margin based on the WF agreed in RAN4#80bis.
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