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1
Introduction
2 In the last RAN4 meetings, simulation assumptions for PRACH demodulation performance were discussed and agreed [1]. This contribution presents initial simulation results based on the agreed assumptions. 
3 Simulation assumptions
Simulation parameters are listed in Table 1, which are based on [1]. Performance evaluation was held only for normal burst type due to time constraint.
Table 1 Simulation parameters
	Parameters
	Values

	Channel model
	AWGN, ETU70

	Frame structure
	Type 1

	Burst type
	Normal

	Nzc
	839

	Ncs
	13

	U
	1

	
	32

	Cell Size (km)
	0.8

	Time offset (fraction of cyclic shift)
	75%

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


4 Simulation Results
First, we simulated the probability of False Alarm at different detection threshold values. The results are presented in Figure 1. 

· In RAN1 discussions, the target requirement of False Alarm is assumed to be 0.1%, but the exact definition would not be clear. Two interpretations of this requirement exist in the following:

· False Alarm probability should be less than 0.1% for 1 preamble (Definition A)

· False Alarm probability should be less than 0.1% for 64 preambles, i.e. for all possible preambles (Definition B)

Our understanding is that Definition B would be more appropriate one, because the target requirement is based on false RACH response probability. Therefore, the threshold value derived from Definition B was used below, i.e. we took the threshold value to be 9.8 dB. It is noted that we didn’t add any safety margin to the threshold value in this contribution. This safety margin would be FFS.  


Figure 1 Probability of False Alarm

With the detection threshold, we simulated Missed Detection for AWGN and ETU70. The results are presented in Figure 2. For ETU70, the results of both 0 Hz and 450 Hz frequency offset are presented. The required Es/N0 for 1% Missed Detection probability is summarized in Table 1.
 

Figure 2 Probability of Missed Detection

Table 2 Required Es/N0 for 1% Missed Detection probability

	
	Path models

	
	AWGN
	ETU70 (0 Hz)
	ETU70 (450 Hz)

	Required Es/N0
	-16.6 dB
	-10.3 dB
	-9.3 dB


3. Discussions
The performance of False Alarm and Missed Detection is strongly correlated to each other, and is determined by the detection threshold. Therefore, we propose four-step approach for PRACH performance requirements as follows:
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
4. Conclusions

We presented simulation results on PRACH based on the agreed simulation assumptions [1]. It is felt that the target requirements for False Alarm and Missed Detection should be clarified. 
[1] References

[2] R4-071484, “PRACH simulation assumptions for eNodeB demodulation performance”, Ericsson, LGE, Motorola







































































































































