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1. Introduction

This contribution presents our views on the transmit diversity scheme for the synchronization channel (SCH) in the E-UTRA.
2. Transmit Diversity Scheme for SCH
The SCH is the physical channel that the user equipment (UE) acquires at the initial radio link setup. Thus, the SCH must be received without a priori knowledge of the number of transmitter antennas in the cell. The transmit diversity scheme candidates are:
· Time Switched Transmit Diversity (TSTD)
· Frequency Switched Transmit Diversity (FSTD)
· Cyclic Delay Diversity (CDD).
However, in CDD, excessive time resolution degrades the SCH timing detection accuracy, which we showed for the RACH case [1], [2]. 
FSTD is beneficial in achieving the transmit diversity gain within one SCH symbol. However, if FSTD is employed for the SCH in two- or four-transmit antenna cases, the UE should perform coherent averaging of the correlation only for every two or four sub-carriers, respectively, since neighboring sub-carriers are transmitted from different transmit antennas. Since the UE does not know if FSTD is used in the target cell, this restriction regarding coherent averaging is also needed for a cell with a single transmit antenna. Thus, application of FSTD in a multi-antenna cell degrades the cell search performance in a single-antenna cell, especially when the delay spread is large.
Therefore, we prefer a TSTD based approach, which is the same as in W-CDMA. In this case, there is no impact on the cell search procedure or performance in a single-antenna cell, and we can expect an additional transmit diversity gain for a Node B having multiple transmit antennas. As shown in, e.g., [3] and [4], the cell search time performance for multiple antennas is very similar between FSTD and TSTD.
The concern regarding TSTD is that it cannot fully utilize all the power amplifiers at the Node B. To address this problem, fixed precoding vector switching (PVS) in the time domain was proposed in [5]. Figure 1 shows an example of this technique in the time domain. In this example, the SCH symbol is transmitted twice per radio frame and a predetermined precoding vector is multiplied to the SCH. The predetermined precoding vector is different for different SCHs to achieve time diversity. Although the interval of the predetermined precoding vector pattern is set to 10 msec in this example, this interval can be extended to several tens of milliseconds.
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Figure 1 – Predetermined precoding vector pattern for SCH

PVS has the same advantages as TSTD while fully utilizing all the power amplifiers. We believe that the specification for the precoding vector in PVS for the SCH is not necessary. The optimization of the SCH structure can be simply accomplished assuming a single-transmission antenna case, which is different from FSTD.
3. Conclusion
We recommend to employ PVS with TSTD as a special case of a transmit diversity scheme for the SCH in the E-UTRA based on the following reasons.
· PVS does not degrade the cell search performance in a cell having a single transmit antenna, which is different from FSTD.
· PVS does not require any specifications. The optimization of the SCH structure can be simply accomplished assuming a single-transmission antenna case.
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