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1. Introduction
This document presents proposal for change PRACH simulation assumptions regarding the target missed detection rate.
2. Proposal
The target missed detection is defined as a conditional probability of detection of the preamble when the signal is present. The erroneous detection consists of several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. For AWGN, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 1.04us. For ETU70, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us. The strongest path for the timing estimation error refers to the strongest path (i.e. average of the delay of all paths having the same highest gain = 310ns for ETU) in the power delay profile.
During RAN4#44bis it was agreed the target missed detection rate should be 0.1% for PRACH performance requirement.  There was no clear justification why such a requirement should be used.
Figure 1 presents timing estimation error for PRACH performance requirement (ETU). The valid timing interval covers all the strong paths but does not include the last one (the second last is just included). If all the paths are faded except the last one, it will be detected but reside outside the valid timing window. From a detection point of view there is no problem but it is counted as an error in the test. Additionally, the implementation of the channel model may cause additional problems. Some small variations due to different kind of implementations, which normally do not affect the performance, may cause an increase of the error floor and thus have major impact on the required SNR at 0.1% probability. Furthermore, also the path at 2.3us may cause problems because it is sharp at the border of the valid interval. It may happen the corresponding sampling instant is a little bit late and this may shift the detected path outside the valid window.
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Figure 1. Timing estimation error for PRACH performance requirement (ETU)
The following changes can be applied in order to solve the above mentioned problem:
- increase the timing estimation error

- introduce the asymmetric timing estimation error
- not include the timing estimation error for 0.1%

- change the missed detection probability from 0.1% to 1%.
Due to no clear justification of 0.1% missed detection probability, it is proposed to change the missed detection probability from 0.1% to 1%.
3. Conclusion

It is proposed to change PRACH target missed detection rate from 0.1% to 1%. The corresponding text proposal to 36.104 and 36.141 would be provided for approval at the next RAN4 meeting (RAN4#46bis).
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