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Introduction
In 3GPP TSG-RAN WG1 Meeting #94, a new SI on Remote Interference Mitigation was firstly discussed, and the agreements of RS simulation evaluation have been reached in NR_RIM frameworks. In this contribution, we will give our simulation results including two cases: single RS and multiple RS in the AWGN channel.
In the settings, we consider 4 scenarios:
· No RS: no RS and data transmission, and Rx gNB tracks the threshold with 1% false alarm based on received random noise signal.
· Single RS: 1 Tx gNB sends one RS, and 1 Rx gNB detects the RS based on time domain correlation.
· Multi RS with the same sequence: 4 Tx gNB sends 4 the same sequence, and 1 Rx gNB correlates the received signal based on the given sequence.
· Multi RS with different sequence: 4 Tx gNB sends 4 different sequences, and 1 Rx gNB detects the 4 sequences by correlating the received signal with 4 given sequences respectively.
Parameters description
Simulation parameters

	Simulation parameters

	SCS
	30 kHz (mandatory) 

	Simulation bandwidth
	20 MHz

	gNB MIMO configuration
	1T1R (mandatory)

	Frequency offset
	0 Hz

	FFT size
	2048

	Threshold
	4.12

	RS type 
	Gold sequence

	# of RS 
	1 gNB with single RS,
4 gNB with 4 RS

	Detection methods
	Sliding window (sample by sample)

	Detection Window length 
	4 symbols

	RS arrived delay
	The whole sequence uniformly arrives at Detection Window length

	RS length
	1 symbol

	RS pattern 
	no, full allocation with every RS on every RE.

	Power of received RS
	The same value

	Metric 
	False alarm, detection probability



Sliding window 
Setting a 4 symbols detection range, e.g., symbol 9-10-11-12, Rx side detection window is with a symbol length to correlate the received signal in Rx side. The receiver buffers 4 symbol samples, and slips sample by sample. 

[bookmark: p1]Single RS
1 Tx gNB sends single RS in one symbol, and after the long propagation, RS sequence with randomly locates at the range e.g., symbol 9-10-11-12. Note that the symbol index 9-10-11-12 is randomly set, and would not affect the simulation in this setting. 



Multiple RS
Tx gNB sends 4 RS in one symbol, and after the long propagation, the 4 sequence would randomly locates at the range e.g., symbol 9-10-11-12.
[image: ]

False alarm with No RS
No RS transmission, and Rx side makes correlation with received buffer time domain signals based the random noise sequence. And get the maximum correlation peak to compare with the threshold.
· If peak is larger than threshold, RS is detected. If not, RS is not detected.
· False alarm is defined as the probability of no RS transmission but detecting RS.



Detection probability
Detection probability is defined as the probability of no less than RS detected. 


Simulations 
False alarm 
Observation 1: With the target false alarm 1%, the normalized threshold is 4.12.
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Detection probability
[bookmark: _GoBack]Observation 2: With the target false alarm 1%, the SNR for 90% detection probability is -22 dB for single RS case, -24.3 dB for 4 RS case.

4 RS scenario could improve the detection probability compared to single RS scenario.
4 RS with different sequences case is a little better than the 4 RS with same sequence case, but the improvement in low SNR is apparent and in the high SNR is limited.
In the low SNR, the gap of 4 RS between different sequences case and the same sequence case is large, because of the threshold 4.12 with false alarm 1%.
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Conclusions
Observation 1: With the target false alarm 1%, the normalized threshold is 4.12.

Observation 2: With the target false alarm 1%, the SNR for 90% detection probability is -22 dB for single RS case, -24.3 dB for 4 RS case.
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