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1. Introduction

In Tdoc 0894 (Nokia), simulation results for RACH preamble detection and message reception were presented in static and fading channel conditions.

Simulation results for RACH preamble detection are presented. The results for static channels agree with those in Tdoc 0894. However, the results for fading channels differ significantly from those in Tdoc 0894. Motorola has verified the fading results using multiple independent analysis/simulations. 

2. Simulation results

2.1 Simulation Conditions

The simulation conditions were selected to match those of Tdoc 0894. These are:

· detection threshold: set to give the False Alarm probability of 10-3 over the entire window length

· search window size: 32 chips

· number of signatures: 1

· number of antennas: 2

· propagation conditions: static and case 3 fading

2.2 Simulation Results

Figures 1 and 2 show a simulation of probability of missed detection (1-Pd) as a function of Ec/No. 
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Figure 1. Probability of missed detection as a function of Ec/No, static channel. 
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Figure 2. Probability of missed detection as a function of Ec/No, fading channel. 

A comparison of these results with those contained in Tdoc 0894 is summarised in tables 1 and 2:
Table 1. Preamble detection in case 3 fading propagation condition. Required Ec /N0 [dB] for Pd  = 0.99 and 0.999.

	
	Pd = 0.99
	Pd = 0.999

	Pfa = 10-3; Nsig = 1
	-24.0 dB
	-24.9 dB

	(Tdoc 0894 results)
	-24.0 dB
	-24.8 dB


Table 2. Preamble detection in case 3 fading propagation condition. Required Ec /N0 [dB] for Pd  = 0.99 and 0.999.

	
	Pd = 0.99
	Pd = 0.999

	Pfa = 10-3; Nsig = 1
	-19.5
	-17.3

	(Tdoc 0894 results)
	-21.6 dB
	-19.5 dB


3. Implementation Margin

On the implementation margin, it should be noted that there are differences between preamble detection and DCH channel in terms of how frequency offset is (or is not) handled. Preamble detection algorithms could be optimised to give reasonable performance over a range of frequency offsets rather than optimised for the particular case of 0 frequency offset (which is assumed in the simulations presented here). This might result in some degradation at 0 Hz offset but improved performance in practice with non-zero frequency offsets. Therefore we suggest a somewhat higher margin for preamble detection than for DCH. The suggested value is 3.5 dB.

4. Detection Threshold and Window Size

The conformance test definition should specify that for the purposes of the test the threshold should be set to give 0.1% false alarm rate for the overall search window. However it should be noted that this value does not necessarily represent the value used in the field which will may optimised differently. Also, we recommend that to be a realistic test, the conformance test should take a search window size of 1000 chips rather than 32 as assumed in simulations to date.

5. Conclusion

This document presented simulation results of probability of preamble detection in static conditions and case 3 fading.  Static results were consistent with those contained in Tdoc 0894. However, the results for fading channels differ significantly from those in Tdoc 0894. An implementation margin of 3.5 dB is recommended.







