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1	Introduction
Addressing the issue on the huge TDD NPRACH performance gap among companies, RAN4 agreed with the way forward [1], asking the interested companies to provide the simulation results in RAN4#92 to identify the reason of performance gap. Based on the simulation results, RAN4#92bis reached the following agreement. 
	Agreement: Companies are encouraged to provide the simulation results for alignment and with impairment according to the agreed simulation assumptions in the next meeting to target at concluding this topic.
· Companies should provide the information about the simulation length in terms of number of detections.



RAN4#93 further reached the following agreement:
	Agreement
Add the STD from ideal results to companies’ averaged values with impairments as the final FeNB-IoT NPRACH TDD format0 and format1 performance requirements.



This contribution provides our simulation results. 
2	Discussion
2.1	Simulation parameters
Table 1 and Table 2 show the simulation parameters specified in TS36.104. 
[bookmark: _Ref14797782]Table 1	Test parameters for TDD NPRACH. 
	Parameter
	Value

	Narrowband physical layer cell identity
	0

	Initial subcarrier index
	0

	Uplink-downlink configuration for TDD
	1

	Special subframe configuration for TDD
	7



[bookmark: _Ref19692881]Table 2	Simulation parameters for TDD NPRCH demodulation requirements.
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	Preamble format 0
	Preamble format 1
	Preamble format 0-a
	Preamble format 1-a

	1
	2
	8
	AWGN
	0
	
	
	
	

	
	
	
	EPA1 Low
	200 Hz
	
	
	
	

	
	
	32
	AWGN
	0
	
	
	
	

	
	
	
	EPA1 Low
	200 Hz
	
	
	
	



2.2	Simulation results
Table 3 shows our alignment simulation result, where we show the SNR of the probability of preamble detection success rate of 99% or more with the false alarm probability < 0.1% and timing estimation error of the strongest path is within 3.6546us.
[bookmark: _Ref21078504]Table 3	Alignment simulation results of NPRACH for TDD formats. 
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	Preamble format 0
	Preamble format 1
	Preamble format 0-a
	Preamble format 1-a

	1
	2
	8
	AWGN
	0
	1.9
	-1.3
	-1.0
	-4.1

	
	
	
	EPA1 Low
	200 Hz
	11.2
	7.3
	8.7
	5.4

	
	
	32
	AWGN
	0
	-2.7
	-6.2
	-5.1
	-9.3

	
	
	
	EPA1 Low
	200 Hz
	6.9
	2.5
	4.1
	-0.1


Note we ran 1000 NPRACH preamble transmissions to derive SNR values above.
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