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1
Introduction
In the last RAN4 meetings, simulation assumptions for PRACH demodulation performance were discussed and agreed [1]. This contribution presents simulation results based on the agreed assumptions. 
2 Simulation assumptions
Simulation parameters are listed in Table 1, which are based on [1]. 
Table 1 Simulation parameters
	Parameters
	Values

	Channel model
	AWGN, ETU70

	Frame structure
	Type 1

	Burst format
	0
	1
	2
	3

	Nzc
	839
	839
	839
	839

	Ncs
	13
	209
	839
	839

	u
	1
	1
	1
	1

	
	32
	2
	0
	0

	Frequency offset
	0 Hz, 625 Hz, 1340 Hz (AWGN) 
450 Hz (ETU70)

	Target quality of False Alarm
	0.1% (The sum of all errors from all detectors)


3 Missed detection performance without Timing error
With the detection threshold, which was derived from 0.1% false alarm probability without any safety margin, we simulated Missed Detection for AWGN and ETU70. The results are presented in Figure 1, 2, 3, and 4 for Burst format 0, 1, 2, and 3. The required Es/N0 for 0.1% Missed Detection probability is summarized in Table 1. The timing errors are not included in the missed detection probability.
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Figure 1 Burst format 0
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Figure 2 Burst format 1
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Figure 3 Burst format 2
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Figure 4 Burst format 3 
Table 2 Required Es/N0 for 0.1% Missed Detection probability

	
	Path models

	
	AWGN (0 Hz)
	AWGN (625 Hz)
	AWGN (1340 Hz)
	ETU70 (450 Hz)

	Burst format 0
	-15.0 dB
	-8.6 dB
	-14.4 dB
	-14.9 dB

	Burst format 1
	-15.1 dB
	-8.7 dB
	-14.7 dB
	-15.2 dB

	Burst format 2
	-16.9 dB
	-10.8 dB
	-16.7 dB
	-16.9 dB

	Burst format 3
	-16.9 dB
	-10.7 dB
	-16.8 dB
	-16.9 dB


4. Missed detection performance with Timing error
Missed Detection performance including timing error is presented in Figure 5, 6, 7, and 8 for Burst format 0, 1, 2, and 3, respectively. The reference timing is derived from estimating the strongest path in noise-free received signals.
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Figure 5 Burst format 0
[image: image6.emf]Burst format 1, including Timing Error
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Figure 6 Burst format 1

[image: image7.emf]Burst format 2, including Timing Error
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Figure 7 Burst format 2

[image: image8.emf]Burst format 3, including Timing Error
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Figure 8 Burst format 3
4. Effects of Safety margin

In R4-071591, we proposed four-step approach for PRACH performance requirements below:

1. Define the target requirements for False Alarm and Missed Detection

2. Derive the threshold value for False Alarm [0.1%], although the absolute values would be dependent on implementation

3. Add the safety margin [T. B. D. dB]

4. Derive the PRACH Es/N0 for Missed Detection [1%], using the threshold including the safety margin

This section evaluates effects of the safety margin in the bullet 3. Figure 9 and 10 present simulation results on Missed Detection performance when the safety margin for False Alarm is varied. The required Es/N0 increases as the safety margin increases. 
If there were no consensus on this safety margin, it would be very difficult to achieve good alignment in the Missed Detection performance. Therefore, it is proposed that 2 dB safety margin would be used in order to derive the final performance requirements for Missed Detection performance. 
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Figure 9 AWGN, 0 Hz
[image: image10.emf]ETU70, 270 Hz
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Figure 10 ETU70, 270 Hz
5. Conclusions

We presented simulation results on PRACH based on the agreed simulation assumptions [1]. Effects of the safety margin for False Alarm were also discussed. It is proposed that 2 dB safety margin would be used in order to derive the final performance requirements for Missed Detection performance.
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