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1 Introduction

After the RAN1#48bis meeting, it was concluded [1] to 

· Adopt SFBC as the open loop transmit diversity mode for 2 TX NodeB.
· Adopt SFBC-based scheme as the open loop transmit diversity technique for 4 TX NodeB

Taking this decision into account and according to [2] the transmit diversity scheme for 4 TX antenna NodeB would be selected among 

A. SFBC+PSD

B. SFBC+FSTD 
These schemes have been evaluated in a numerous of contributions over the last year. For instance, in [3], the two schemes were compared for PDCCH in the PA30 and TU30 channels. There ideal channel estimation but realistic intercell-interference estimation was assumed and IRC and MRC receivers were compared. The SFBC+PSD scheme gave a 0.5 – 0.7 dB gain over SFBC+FSTD using the IRC receiver. With the MRC receiver, the performances of the two schemes were about the same.   

In [4], additional results were obtained without intercell-interference but also results in correlated channels (SCM-C). The schemes perform about the same except in the high code rate (4/5) case where SFBC+PSD has a clear advantage (0.2-0.3 dB) over SFBC+FSTD.  In [4] were also throughputs compared using H-ARQ and SFBC+PSD has a small advantage.
This contribution consists of further results comparing these schemes using realistic channel estimation to support the decision in RAN1. 
2 Link level results
Here follows link simulation results with ideal and realistic channel estimation in a TU 30 km/h channel, see Figure 1 and 2 respectively. It can be seen that the performances are closely similar although SFBC+PSD has a small (0.1-0.4 dB) advantage over SFBC+FSTD. 

At high code rates, the benefits of SFBC+PSD over SFBC+FSTD is most pronounced, this can be explained by the fact that when one of the antenna channels is in a deep fade, the antenna hopping operation due to FSTD becomes equivalent to code puncturing. This is not a drawback of the CDD method since all subcarriers (and therefore also all symbols) use all four  antennas. 
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Figure 1 BLER performances comparison of SFBC+PSD and SFBC+FSTD with ideal channel estimation in TU 30km/h channel.
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Figure 2 BLER performances comparison of SFBC+PSD and SFBC+FSTD with realistic channel estimation in TU 30km/h channel.
3 Conclusion
The SFBC+FSTD and SFBC+PSD has extensively been evaluated during past meetings. Results have been shown on a link level and on a system level, with MRC receivers and with intercell interference suppression algorithms and with and without H-ARQ.  In this contribution we add to the list of results, performances with realistic channel estimation. The conclusions from earlier contributions persists; it is clear that for best performance, especially at high code rates, this scheme shall be selected for the shared data channel transmit diversity scheme in E-UTRA:
· 4 TX Node B: SFBC+PSD

This scheme also have the benefit that it gives a slowly changing characteristic in the frequency domain of the intercell interference, as opposed to SFBC+FSTD which create an intercell interference statistic that is more complex to estimate (for IRC receivers).  
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Appendix
Here follows the simulator assumptions

Table 1 Simulator assumptions

	Carrier frequency
	2.0 GHz

	System Bandwidth
	5 MHz,

	FFT Size 
	512

	Channel Coding
	QPSK r=1/2, 16QAM r=4/5, 64QAM r=1/2

	Channel Coding Block
	6 RB x 14 symbol

	Modulation
	QPSK, QAM-16, QAM-64

	Channel Model
	Uncorrelated:  TU

	Antenna Configuration
	4x2

	Mobility
	30 km/hr

	Channel Estimation
	Ideal and realistic

	PSD step size
	2 subcarriers

	PSD delay in SFBC+PSD
	{0, (N/5(, (2N/5(, (3N/5(}

	Receiver
	MRC
















































































