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1
Introduction

In this document, we discuss the open-loop Tx diversity with 4 Tx antennas.

2
Discussion

2.1

4 Tx Diversity on CCPCH

We assume that the information transmitted on the P-BCH is required for immediate access to the system or to enable demodulation of DL PHY channels in neighboring cells. The design of P-BCH needs to take into account that the P-BCH has to be received in the whole cell with very high reliability to enable fast system access and detection of neighbor cell critical information. 
The channel estimation impact on CCPCH is non-negligible at -6dB SNR per antenna (i.e. 99% cell coverage). By using the SCH, the channel estimation performance can be greatly improved, as shown in [1]. As agreed in Malta meeting, PVS (i.e., V-TSTD, with TSTD as special case) is used for P-SCH and S-SCH, and thus it is preferable to use PVS also for CCPCH. RS may be used for CCPCH demodulation in addition to SCH, which will involve a virtual transformation of RS.

PVS for CCPCH and virtual transformation of RS might result in reduced coverage in closely spaced antenna array. However, the potential issue could be avoided if the precoding vectors/virtual transformation are designed carefully. 

The channel estimation on CCPCH can also be obtained from SCH only. In this case the virtual transformation of RS is not needed. 

2.2

4 Tx Diversity on Shared L1/L2 Control and Data Channel 
The agreed working assumption made in Malta meeting is as follows:

For DL-SCH and L1/L2 control channels (i.e., excluding BCH) in E-UTRA downlink, 

· adopt SFBC as the open loop transmit diversity mode for 2 Tx.

· adopt SFBC-based open loop transmit diversity techniques for 4 Tx.

With 4 Tx antenna, preferably the diversity scheme should be simple and achieve full PA utilization.

2.3

4 Tx Diversity on Shared L1/L2 Control when Unicast and MBSFN are Multiplexed

In the discussion held in Malta, it as observed that the 4 antenna CDD does not provide gain but rather causes loss when taking into account the RS overhead resulting from 3rd and 4th antenna. After the discussion the conclusion was as follows:

· Continue discussion on whether 4Tx diversity is useful for L1/L2 control channel (and the need for corresponding RS3 and RS4)

With 4 Tx antenna, preferably the diversity scheme should be simple and achieve full PA utilization.
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