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1.
Introduction
In this contribution, we propose our proposal on the SCH symbol design and cell search procedure for E-UTRA downlink.
2.
Hierarchical SCH structure

In our proposed, we support hierarchical SCH structure. Four SCH symbols with a 1.25-MHz transmission bandwidth are multiplexed to the last OFDM symbol at the 1st, 6th, 11th and 16th sub-frames within one radio frame. As shown in Figure 1, the SCH is mapped on one OFDM symbol and periodically appear each 2.5ms. 
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Figure 1: The SCH structure in time domain.
The SCH consists of the primary SCH (P-SCH) and the secondary SCH (S-SCH), as shown in Figure 2. The P-SCH and S-SCH are multiplexed by FDM and the S-SCH is divided by 1st S-SCH and 2nd S-SCH to increase the cell specific information. Timing acquisition (OFDM symbol timing) and frequency offset estimation are performed by using the P-SCH. 
The P-SCH is one of the eight possible binary random codes with length 38 as shown in Table. Since the P-SCH and S-SCH are multiplexed by FDM, the S-SCH detection is based on the channel estimation by P-SCH. If the cell-common P-SCH is used, the estimated channel by P-SCH will not be the same as channel in S-SCH. Thus, we do not support cell common P-SCH. The time domain SCH sequence is the superposition of P-SCH and S-SCH. The bias in the frequency-offset estimation may be large due to the presence of S-SCH. The P-SCH sequence should be searched with criterion of minimum bias in frequency-offset estimation.
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Figure 2: The hierarchical SCH in frequency domain.

The length of 1st S-SCH sequence and 2nd S-SCH sequence are 19 and 18, respectively. First S-SCH sequence are the GCL codes with length 19, and the second S-SCH sequences are also the length 19 GCL codes with truncating the last symbol. There are four SCH sequences in a frame. The first SCH and second SCH sequence are the same sequence, so do third SCH and forth SCH sequence. We use 1st S-SCH sequence and 2nd S-SCH in one SCH, and two group of SCH in a frame to generate 256 combinations of S-SCH sequence.
These combinations can be mapped to some cell-specific information including 16 cell ID groups at least. Based on the sequences, we can detect the frame timing and cell ID group. 
In our proposal, we also use reference signals to detect the cell ID after cell ID group detection. The reference signals are generated by the PRBS as shown in Figure 3. 
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Figure 3: PRBS for scrambler
Each OFDM symbol in a downlink sub-frame will be randomized by the PRBS.
3.
Cell-search procedure
Based on aforementioned SCH structure, the procedure of the cell-search is shown in Figure 4.
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Figure 4: Cell-search procedure
3.1
Detect the OFDM symbol timing and CFO based on P-SCH in time domain
The first step of cell-search performs replica-based correlation detection by using the P-SCH in time domain which can be defined as [3] to detect the OFDM symbol timing. For the replica-based detection, in order to reduce the impact of frequency offset, the total correlation length Ns can be divided Ln non-coherent segments (the best choose of Ln is two). 
After the timing is acquired the frequency offset estimation is performed by decorrelating the P-SCH signal. Frequency offset compensation will open at this stage.
3.2
Detect the first S-SCH and second S-SCH sequence in frequency domain
Once the OFDM symbol timing is detected, S-SCH detection can be processed in frequency domain. Based on the results of channel estimation of P-SCH sequence, the coherent detection of the S-SCH can be performed. 
After detect the index of GCL codes of first and second S-SCH sequence, radio frame-timing and Cell-ID group can be detected. 
3.3
Detect the Cell-ID based on the reference signals
The index of cell IDs in a group can be detected by correlation of the reference signals in frequency domain. 
4.
Conclusion

In this contribution we propose hierarchical SCH sequence design and cell search procedure for E-UTRA downlink. 
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