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1. Introduction

In the RAN1#46 meeting in Tallinn, the basic initial cell search procedure was determined as hierarchical cell search using a hierarchical synchronization channel (SCH). However, cell search procedure for “active mode” cell search, i.e., neighboring cell search, was not decided. Therefore, this paper proposes a neighboring cell search method without using the SCH.
2. Proposed Neighboring Cell Search Method without SCH
2.1. Motivation
In the neighboring cell search, the purposes of the SCH are timing detection and detection of (a part of) cell-specific information such as the cell ID.
However, unlike W-CDMA, E-UTRA employing an OFDM-based downlink does not require chip-level synchronization of the downlink signal for demodulation. Instead, detecting the FFT timing where most of the multipaths are accommodated within the cyclic prefix (CP) length is sufficient. Therefore, when the inter-cell synchronous operation is assumed, received timing detection using the primary SCH is not required since frame timing synchronization is achieved. Furthermore, even in the inter-cell asynchronous operation, the UE can detect the received OFDM symbol timing (FFT timing) of a neighboring cell without using the primary SCH by broadcasting the average received timing differences among the own cell and neighbouring cells in a manner similar to W-CDMA (note that relative timing difference between the own cell and neighbouring cell is measured at a UE at the handover timing and the information is reported to the original cell site [1]).
Furthermore, the UE can be informed of the cell-specific information of a neighboring cell using the broadcast channel (BCH) [2]. Therefore, to detect (a part of) the cell-specific information such as the cell ID, the SCH is not required to perform a neighboring cell search. 

The above observation is motivation not to use the SCH in the neighboring cell search.

2.2. Proposed Neighboring Cell Search Method without Using SCH

The proposed neighboring cell search method without using the SCH is described hereafter.
· The serving cell provides information regarding the average received timing differences among neighboring cells and the own cell using the BCH, in addition to other cell-specific information such as the carrier frequency, cell ID, system bandwidth, and the number of antennas.
· The average received timing differences among neighboring cells and the own cell is obtained by averaging the reported value of the received timing difference from the UE conducting the handover [1].

· The UE detects the cell ID of the target neighboring cell using the information regarding the set of average received timing differences and cell IDs of the neighboring cell candidates provided through the BCH.

The proposed method can simplify the neighboring cell search since unnecessary SCH timing detection is removed. The proposed neighboring cell search method does not require any SCH. Therefore, for a 20-MHz overall transmission bandwidth, only one SCH at the center of the overall transmission bandwidth is needed for the initial cell search. Thus, two additionally defined SCHs in the 20-MHz overall transmission bandwidth can be removed as shown in Fig. 1.
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Figure 1 – SCH and reference signal structures for cell search in 20-MHz bandwidth

3. Conclusion
This paper proposed a neighboring cell search method that does not require the SCH. The proposed method can simplify the neighboring cell search since unnecessary SCH timing detection is removed. Furthermore, for a 20-MHz overall transmission bandwidth, only one SCH at the center of the overall transmission bandwidth is needed. Thus, two additionally defined SCHs in the 20-MHz overall transmission bandwidth can be removed.
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