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1 Introduction
In last Seoul meeting, several cell search approaches were summarized in [1]. And in this paper, downlink reference signal aspect is elaborated particularly for alternative TDD frame structure for approach 1.
2 Cell search
2.1 P-SCH
The frame structure of approach 1 for E-UTRA TDD is given in section 6.2 of 3GPP TR 25.814 and the insertion position of Downlink SCH is shown in Fig. 1. DwPTS is the downlink initial synchronization timeslot and is mapped with the P-SCH, S-SCH on the ninth OFDM symbol of TS0.
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Fig.1 The frame structure of approach 1 for E-UTRA TDD and downlink SCH
· SCH is mapped with the common PN codes across the network
• To enable the fast system access, acquisition of frame timing, OFDM symbol timing, as well as the determination of coarse frequency offset between the oscillators of the UE and Node B
• Transmitted one time every 5ms sub-frame
• Time domain repetition structure can enable fast coarse frame synchronization
• Common for all the cells
Time domain repetition structure can be achieved by mapping SCH sequence over the even sub-carriers and zeros over the odd sub-carriers of SCH symbol.
2.2 Downlink reference signal 

According to Section 7.1.1.2.2 of 3GPP TR 25.814, the downlink reference signal(s) can be used for cell search and initial acquisition, channel estimation and downlink-channel-quality measurements. Reference signal consists of known reference symbols, “First reference symbols” are located in the first OFDM symbol and “Second reference symbols” in the seventh OFDM symbol of a sub-frame. We propose that the reference symbols in TS0 are used for cell identification. The structure of the reference symbols of TS0 is illustrated in Fig. 1. 

· The cell specific sequences assigned to each cell is mapped on the first reference symbol and repeated on the second reference symbol or split into two parts and mapped on the two reference symbols respectively.
• To determine the Cell ID with the cell specific sequence

• To realize Downlink channel estimation and Downlink-channel-quality measurements
• Transmitted one time every 5ms sub-frame 
• Occupied sub-carrier may be divided into 3 sets to reduce neighbour cell interference 
• To further adjust the frequency offset between the BS and the UE

The assignment of SCH and the reference symbols (ab. FRS) for cells is illustrated in Fig. 2, in which the reference symbol(n,k) denotes the reference symbol associated with the sector k of the cell n. The sub-carrier assignment design of SCH OFDM symbol and the reference symbol (1,k) is given to clarify the depiction.
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Fig.2 The assignment of reference symbols in TS0
3 Conclusions

In this contribution, it is shown that the alternative TDD frame structure, where the P-SCH (DwPTS) is sent twice every 10ms. The advantage of FDM in the downlink reference symbols in TS0 had already been shown in [3].
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