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1   Background
During RAN4#79 Nanjing meeting, simulation assumptions for NB-IoT NPRACH demodulation in R4-164491 was 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, [24]

	Antenna configuration
	1x2

	Frequency offset
	0Hz (AWGN); [50, 270]Hz ([TU1/EPA1])

	Propagation channels
	AWGN, [TU1,EPA1] 

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

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


Note 1：It is FFS on Frequency offset for TU1, and the timing limits. It should consider UE RF requirements on frequency offset when we specify the NPRACH requirements.
In this contribution, we share our simulation results as per the above assumptions.

2   Discussion

As per the simulation assumption given in section 1, we provide our simulation results for the configuration highlighted with yellow as shown in below.
For the frequency offset 270Hz for TU1/EPA1, considering the radio frequency 1.8GHz, if we assume 50Hz initial frequency offset, then (0.05 ppm+0.1ppm)*1.8G=270, we should not assume 0.1ppm as initial frequency offset, it is the frequency drift during the transmission. If we consider radio frequency 900MHz, it needs to decrease by half, i.e. 900MHz*0.2ppm = 180Hz.
270Hz for LTE includes Doppler shift, it is not applicable to NB-IoT release 13 that does not assume high mobility scenario.

Propose 1: For fading channel under TU1/EPA1, we propose to use 50Hz frequency offset

2.1   Simulation results
Copy the generated simulation figures. One is for ETU1 and one is for EPA1:
Propose 2: Considering the similarity with eMTC, we propose to use AWGN and EPA1 propagation condition for NPRACH demodulation performance.

Propose 3: According to the simulation results shown in section 2, for the SNR satisfying Missed detection rate (1%) with false alarm rate (0.1%) is xxx.
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%) is xxx. 
4   Conclusion / Proposals
In this contribution, as per the simulation results, we have the following observations:

Propose 1: For fading channel under TU1/EPA1, we propose to use 50Hz frequency offset

Propose 2: Considering the similarity with eMTC, we propose to use AWGN and EPA1 propagation condition for NPRACH demodulation performance.

Propose 3: According to the simulation results shown in section 2, for the SNR satisfying Missed detection rate (1%) with false alarm rate (0.1%) is xxx.
5   Reference

[1] R4-164491 “Way forward on NPRACH simulation assumptions ”  Nokia, Ericsson, Huawei















































































































































































































































































































