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1. Introduction

In TSG RAN WG1 #45 hierarchical vs. non-hierarchical cell search was discussed and it was claimed in [1] that while hierarchical cell search performed better at low SNR, non-hierarchical cell search performs better at high SNR based on the simulation of one non-hierarchical scheme and two hierarchical schemes on of which was the scheme proposed by Nokia. In this contribution we show the performance for the Nokia scheme in the same conditions as in [1]. This paper is a resubmission of [4].
2. Nokia cell search scheme performance 
The Nokia cell search concept was described in [2]. In this contribution we provide the simulation results for the 90th percentile of the cell search time for the TU channel. A cell is defined as  found the correct timing and cell ID has been detected. The simulations have been performed assuming the current structure for reference signals as described in TR 25.814. The 1.25 MHz SCH is repeated 4 times per frame. No averaging has been done over multiple SCH occurrences while the reference symbol correlation is averaged over 10 sub-frames. One correlator is used for SCH while the reference symbols are correlated using two parallel correlators so that all OFDM symbols containing reference symbols are used for finding the cell. This means that for every occurrence of the SCH, one time position is identified and the reference symbols are averaged over the next 5 ms. With two correlators used for the reference symbols, one timing and Cell ID candidate is produced every 2.5 ms with a minimum search time of 7.5 ms. One antenna reception at the UE is assumed. 
The simulation results are shown in Figure 1.  In addition to the no frequency error results already presented in [3], results with 200 Hz residual frequency error, similar to [1], has been included. Due the frequency error being very small, it has no influence on the results and the lines with frequency error fall on top of the lines with no frequency error. 
The simulation results show that in a slow fading channel like the TU3 channel, the 90th percentile cell search time is less than 50 ms at an SNR as low as -6 dB. For less difficult channel conditions, the 50 ms search time can be achieved at SNRs close to -10 dB.  Additionally, at high SNR the cell search time is the minimum time it takes to go through one search for timing and cell ID, that is 7.5 ms.
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Figure 2 90th percentile search time for Nokia cell search proposal. 
3. Conclusion

In this contribution we showed the performance of the Nokia cell search proposal. The simulation results show that the performance of this hierarchical cell search scheme is superior to the performance claimed for non-hierarchical schemes both in low and high SNR conditions.  A hierarchical cell search scheme should therefore be chosen.
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