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1. Introduction

So far numerous papers have been presented on the topic of cell search for E-UTRA. All of the presented papers can be categorized into either hierarchical ‎[1]-‎[5]

 REF _Ref143687684 \r \h 
‎[11] or non-hierarchical ‎[7]

 REF _Ref143686983 \r \h 
‎[8]

 REF _Ref143687886 \r \h 
‎[16] schemes. So far most of the argumentation was based on cell search time for initial cell search. However, more important is actually the performance of cell search in mobility scenarios.

2. Discussion

2.1. Performance

Several contributions compared cell search times of hierarchical and non-hierarchical schemes ‎[9]

 REF _Ref143687274 \r \h 
‎[17]. Depending on the exact scheme used as well as on the underlying simulation assumptions some papers reported superior performance for hierarchical schemes ‎[9]-‎[12] and others for non-hierarchical schemes ‎[13]-‎[16]. However, common to most results is the relative trend: At low SNR hierarchical schemes typically outperform non-hierarchical schemes and this performance gaps reduces towards higher SNR values (some contribution show under these conditions even superior performance for non-hierarchical schemes).

Contribution ‎[13] cites an SNR distribution value reported first in ‎[18] showing that for 70 % of the cell users the SNR is actually above 0dB. Based on this statistic ‎[13] emphasis the importance of cell search performance at these rather higher SNR values and concludes therefore in favor of non-hierarchical schemes.

The statistic presented in ‎[18] is valid for initial cell search where users are evenly distributed over the cell. However, in case of mobility cell search this SNR distribution does not apply, users are typically at the cell border in-between multiple cells, the present SNR and SINR values are typically much worse. Since good cell search performance is much more important for the mobility scenario than it is for initial cell search, the scheme chosen for E-UTRA cell search shall perform well in low SNR and SINR environments. As stated above, most contributions conclude in favor of hierarchical cell search in low SNR and SINR environments.

2.2. Complexity

Hierarchical cell search schemes have the reputation to be more complex than non-hierarchical schemes. Albeit this statement is correct for most schemes the more important factum is if hierarchical cell searches are unreasonably complex or not? 

Contribution ‎[17] investigates typical first receiver stages of hierarchical schemes (a matched filter) and of non-hierarchical schemes (a differential correlator). Even though these are not complete complexity analysis of  cell search schemes, they still allow some judgment – especially since the matched filter for a hierarchical cell search detector typically is the most complex part. ‎[17] reports that a matched filter is more complex than a differential correlator and even more complex than the matched filter in WCDMA. However, looking at the complexity difference between a matched filter for LTE and WCDMA and considering furthermore development of silicon manufacturing processes it is concluded that the complexity of the matched filter required for hierarchical cell search in LTE is not unreasonable. 

3. Conclusions

Based on the discussions in Section ‎2.1 it is concluded that cell search performance in low SNR environments is more important than in high SNR scenarios and that hierarchical schemes outperform non-hierarchical schemes under these conditions. It is furthermore discussed in Section ‎2.2 that the higher complexity of hierarchical schemes does not pose an unreasonable burden for an UE considering advances in semiconductor processes. 

This contribution therefore proposes to adopt hierarchical cell search for LTE. 
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