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ABSTRACT

In this contribution, we provide simulation results of RACH preamble detection for the 850 MHz band.

1. Introduction

This document presents simulation results of RACH preamble detection for 850 MHz carrier frequency.

2. Simulation result
Simulation was performed under following simulation conditions:

· Number of signatures: 1

· Number of receive antennas: 2

· Propagation condition: Case 3 fading with velocity 120 kmph

· Frequency offset: None

· Search window size: 32 chips

· False alarm probability: 10-3 over the entire search window

Figure 1 shows probability of miss (Pm=1-Pd) for preamble detection in Case 3 fading channel. Energy per chip to noise ratio (Ec/N0) is varied from –23 dB to –17 dB. Coherent accumulation over the entire preamble length was chosen for simulation. However, further optimization of parameter is necessary to achieve robust performance over a wide range of mobile velocities and frequency offset. We suggest that implementation margin should be set large enough to allow a robust detection algorithm. We propose to reuse the 4 dB implementation margin that is currently applied for this case in section 8.7.1 of TS 25.104 for RACH performance requirements.
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Figure 1: Probability of miss performance as a function of Ec/N0 for Case 3 fading channel. Two-antenna diversity combining is used.

3. Conclusion
This document presented simulation results for RACH preamble detection. The result is summarized in Table 1 (without implementation margin) and Table 2 (with 4dB implementation margin).

Table 1. RACH preamble detection in Case 3 propagation condition. Required Ec/No [dB] (without implementation margin) for Pd = 0.99 and 0.999.

	
	Pd = 0.99
	Pd = 0.999

	Pfa = 10-3, Nsig = 1
	-19.5 dB
	- 17.3 dB


Table 2. RACH preamble detection in Case 3 propagation condition. Required Ec/No [dB] (with 4dB implementation margin) for Pd = 0.99 and 0.999.

	
	Pd = 0.99
	Pd = 0.999

	Pfa = 10-3, Nsig = 1
	-15.5 dB
	- 13.3 dB
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