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1 Introduction

According to TR25.814 [1], downlink reference signal(s) can be used at least:

· Downlink-channel-quality measurements

· Downlink channel estimation for coherent demodulation/detection at the UE

· Cell search and initial acquisition

In the previous RAN WG1 meetings, numerous contributions on downlink reference signals structure have been presented. However, most of the downlink reference signals structure proposed based on channel estimation performance. Only a few contributions give the considerations on the aspects of cell search and synchronization [2, 3, and 4]. In this contribution, we addressed the application of downlink reference signals in cell search and give some proposal to reduce the overhead and complexity of cell search..

2 Downlink Reference Signals in Cell Search and Synchronization

As proposed in contributions [2,3], common pilots can be reused as synchronization channel if pilot sequence are BS/cell specific among the whole bandwidth or part of  bandwidth. We agree to this idea that it is allowed to reduce the overhead and complexity of E-UTRA cell search compared to that of W-CDMA cell search. In addition, it is possible to identify the cell rapidly when the pilots are arranged properly.

According to TR25.814 [1], reference symbols (a.k.a”First reference symbols”) are located in the first or second OFDM symbol of a sub-frame. To detect the pilot sequences, an accurate OFDM symbol timing usually has to be performed firstly. Yet the variation in CP length may additionally increase the overhead and complexity to acquire the start timing of FFT window .This is especially true during cell search. 
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Fig.1 illustrates the sub-frame structure with different cyclic prefix length. From Fig.1, we can find that the start timing of FFT window for OFDM symbols with are asynchronous other than the last OFDM symbol of sub-frames. For the last OFDM symbol of sub-frames, the useful symbol can be obtained without considering length of CP if the sub-frame timing is achieved. Compared to acquire the start timing of the FFT window for each symbol, sub-frame timing is easily achieved because the duration of sub-frame is a fixed value (0.5ms). So, if we define reference symbols (a.k.a”First reference symbols”) located in the last OFDM symbol of a sub-frame, the overhead and complexity of E-UTRA cell search can be reduced.

3 Conclusions

In this proposal, we addressed the application of downlink reference signals in cell search and propose reference symbols (a.k.a”First reference symbols”) to be located in the last OFDM symbol of a sub-frame for benefit on cell search. 
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