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Discussion

1. Introduction

In RAN1 #76 meeting, we provided the initial considerations on PRACH for filtered UMTS [1]. This contribution provides the evaluation results of PRACH for the filtered solution.
2. Simulation results
Figure 1 shows the PRACH Preamble detection performance for normal UMTS and filtered UMTS. The simulation is performed in multi-path fading case 3 as specified in TS 25.101. The performance is measured by the required Ec/N0 at probability of detection, Pd of 0.99 and 0.999. Pd is defined as conditional probability of detection of the preamble when the signal is present. The signal generator sends a preamble and the receiver tries to detect the preamble. Preamble detection should be made only on those access slots a preamble has been sent in and Pd is the ratio of captured number and total detected number.
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Figure 1 PRACH Preamble detection performance for normal UMTS and filtered UMTS

From the simulation result, we observe that it requires about additional 3dB Ec/N0 supporting the same probability of detection of preamble for pure filtered UMTS. Since the symbol SNR of filtered UMTS is 3dB worse than normal UMTS because of bandwidth reduction factor N=2, the result is as expected, i.e. additional 3dB Ec/N0 is needed to compensate the loss. Given the number of available PRACH signatures in filtered UMTS with chip zeroing would be reduce to 1/N of that in normal UMTS, which will increase the collision probability of random access assuming support of the same number of UE, it is preferred that pure filtered solution is for PRACH.
3. Conclusion
In this contribution, we provide PRACH Preamble detection performance for filtered UMTS. Simulation results show that additional 3dB Ec/N0 supporting the same probability of detection of preamble for pure filtered UMTS over normal UMTS, which is as expected due to the loss of bandwidth reduction. Considering the additional loss of OVSF codes that filtered UMTS with chip-zeroing brings, it is proposed:
Proposal: Pure filtered solution should be applied for PRACH.
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