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1. Introduction 

This document presents link performance results for LTE PRACH detection. The PRACH simulation assumption is outlined in [1]. 

2. Simulation Assumptions
The total channel bandwidth is 10MHz and the PRACH channel occupies the center 6RBs.
The simulation assumes only one PUCCH ACK user and therefore the detection performance does not reflect the impact of multi-user interference. The RACH signal (in the time domain) is given by
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The test RACH signal has the parameters: NZC=839, NCS=13, u=1, v=32. The receiver search space consists of total 64 preamble hypotheses. Except the test preamble, the rest of the preambles corresponds to 63 Chu sequences of different Chu index.
	Frame Structure
	FDD type 1

	Burst Type
	Normal

	Diversity Scheme
	1-Tx and 2-Rx

	Channel Model
	ETU 70Hz,  0Hz and 450Hz frequency offset


3. Simulation Results

Figures 1-2 show the missed detection error given a certain level of false alarm probability. The error event consists of detecting a wrong preamble other than the test preamble, not detecting a preamble at all, and correct preamble but with the wrong timing. The timing tolerance is defined to be within 1.04us of the timing of the strongest path.
If a large frequency offset is present, the timing detection may exhibit a substantial bias. The bias also depends on the Chu index of the test preamble. It is worth noting that the chosen test preamble (u=1) is most subject to frequency offset. Such a timing bias is due to the time-frequency duality of the Chu signal waveform, and hence it should be taken into account for performance evaluation. In the simulation, we widen the timing detection window to 2us in the case of 450Hz frequency offset. 
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Figure 1: ETU-70Hz, no frequency offset
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Figure 2: ETU-70Hz, 450Hz frequency offset
4. Conclusion
In this document, we have presented link performance results for PRACH detection. 
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