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Introduction

The simulation assumptions for PRACH it is stated that for testing PRACH the timing offset should be 0 and that it is the strongest path that provides the timing reference [1].
In this contribution we discuss some effects of this definition and some points that may need clarification when tests are made for the ETU channel.
Realisation vs delay profile

In this section we discuss what is meant with strongest peak. Is it the strongest peak in the average sense or in the sense of the strongest peak in the actual realization.

The channel models used specify a delay profile for each channel. When looking at the delay profile for ETU, there are actually 3 peaks (200, 230 and 500 ns) with the same power level (0 dB) that can be considered to be strongest. Thus using the strongest peak in the average sense introduces some ambiguities.
However when actually using the model a realization of the channel response is made and in this realization each peak has a specific amplitude and phase. In figure 1 we show one example realization of the ETU 70 channel. In this realization it is very unlikely that two peaks end up at the amplitude level and what is meant with strongest peak is in this case quite clear. However we can see that the strongest instantaneous peak is not at the same place as the strongest peak in the power delay profile.
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Figure 1 One example realization of ETU70

To use the realization for timing reference does however impose some problems of setting up a practical test. Usually the fading generators used for test does not provide the exact timing of the strongest path at every instance. This is a problem that may be difficult to solve. From an test implementation perspective it would be better to use the first peak to obtain a stable reference.

Sampling grid alignment

In general the correlation peaks of the Zadoff-Chu sequence can be located anywhere in the time domain. However the sampling grid does have distinct points in time. It is easy to realize for the cases where the correlation peaks does not align exactly with the sampling grid the level of the detected correlation peak will be lower.

In a practical system the exact time when the PRACH preamble is received will of course vary and depending on the time offset the detection performance will vary. 
However, when with the current suggestion for testing the PRACH performance the timing offset is always exactly the same. Thus the measured performance will have a dependence on the design of the receiver. So in the extreme case it is possible that receiver A performs better in the test than receiver B, but in practice when the PRACH timing is random receiver B will perform better than receiver A.

Thus we would like to see some variation of the timing be introduced in the test so that the sampling grid artifacts are averaged out.
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