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1. Introduction

This contribution is a text proposal based on the cell search discussion that took place on the RAN1 E-mail reflector between April 23 and May 6, 2006.

2. Text Proposal

---------------------------------  Start of Text Proposal  -----------------------------------------------------
7.1.2.4  Cell search

7.1.2.4.6 Cell search procedure

The basic cell search procedure is illustrated in Fig. 1.
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Figure. 1 – Basic cell search procedure.
(1) SCH symbol timing detection

According to the SCH signal structure described in Section 7.1.2.4.5, there are three different options for the SCH timing detection methods: cross-correlation based detection (SCH replica-based detection), auto-correlation based detection, and a hybrid of the two methods.

· Cross-correlation based detection
Cross-correlation based detection is applicable to the hierarchical SCH. The SCH received timing of the target cell is detected by taking the correlation between the received signal and the cell-common SCH replica or a small set of distinct SCHs in the time domain.

· Auto-correlation based detection
Auto-correlation based detection is applicable to both the hierarchical SCH and non-hierarchical SCH. In this case, N exactly or approximately symmetric (centrally symmetric or periodic in their magnitude shape) waveforms appear within the duration of one or multiple OFDM symbols. Thus, the SCH symbol timing is detected by taking the auto-correlation of N-1 periodic waveforms of the SCH in the time domain without information pertaining to the cell-specific SCH waveform.

· Hybrid of cross-correlation based detection and auto-correlation based detection
A hybrid method is applicable to the hierarchical SCH.

(2) Radio frame timing detection

In the next step of the SCH-symbol timing detection, the radio frame timing must be detected when this is not directly given by the SCH timing, i.e., if the SCH is transmitted more than once every radio frame.

There are three different options for radio frame timing detection: SCH based detection, BCH based detection, and reference signal-based detection.

· SCH based detection
The SCH based detection is applicable to both the hierarchical SCH and non-hierarchical SCH. With SCH based detection, the radio frame timing can be estimated by detecting the cell-specific SCH sequence in the frequency domain employing the SCH symbol timing detected in the previous step. When the primary SCH and secondary SCH are used in the hierarchical SCH, coherent detection of the cell-specific secondary SCH can be performed using the primary SCH as a reference signal.

· BCH based detection
The BCH based detection is applicable to both the hierarchical SCH and non-hierarchical SCH. For BCH-based frame-timing detection, the frame-timing is detected by decoding the BCH. This may include hypothesis testing if the BCH is transmitted less frequently than the SCH. This method requires BCH reception both for the initial cell search and neighboring cell search.
· Reference signal based detection
The reference signal based detection is primarily considered for the hierarchical SCH. The frame timing information is detected by the reference signal waveform (modulation pattern). In this case, the repetition interval of the reference signal waveform should be equal to the radio frame period, 10 msec.

(3) Cell ID detection

Following the detection of the SCH-symbol of the target cell, the cell ID must also be detected. Baseline assumption on the number of cell IDs for evaluation is 512, which is the same as in the current W-CDMA. However, further study is needed on the number of cell IDs from the viewpoints of flexible cell-specific sequence assignment and performance. In the cell ID detection step, the following two issues should be decided: what physical channel(s) should be used and the necessity of cell ID grouping.

· Physical channel used for cell ID detection

Two options are considered for cell ID detection: the SCH or reference symbols. The SCH can be used for cell ID detection. Here, the SCH sequence directly indicates the cell ID. SCH based cell ID detection is applicable to both the hierarchical SCH and non-hierarchical SCH. Alternatively, if the reference signals are modulated with a cell-specific sequence and/or cell-specific hopping pattern that corresponds to the cell ID, the cell ID can be detected by taking the maximum correlation peak between the received reference symbols and reference symbol-replica. Reference symbol based cell ID detection is also applicable to both the hierarchical SCH and non-hierarchical SCH. 

· Necessity of grouping of cell IDs

The grouping of cell-specific sequences (cell IDs) similar to that in W-CDMA can be applied to cell search in OFDM based radio access in order to reduce the number of correlation detections. For example, in the reference symbol based detection of cell IDs, the SCH sequence indicates the cell ID group. Then, after detecting the cell ID group through SCH sequence detection, only the cell-specific sequences belonging to the detected group are searched using reference symbols. A similar approach of grouping (and detecting) cell IDs can be considered for the pure SCH based detection of cell IDs.

Note that other information to be detected in the cell search described in Section 7.1.2.4.1 is detected after the SCH timing detection step.

---------------------------------  End of Text Proposal  -----------------------------------------------------

- 3/3 -

