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1. Introduction
In this contribution we report results of simulations in which we have investigated the effects of unorthogonality on the Balanced SFBC-FSTD code [1] when a matched filter detector is used. The unorthogonality is caused by the frequency selectivity of the channel and it is expected to be more severe with the balanced code because this code transmits both SFBC blocks over 4 channel uses whereas the original SFBC-FSTD code transmits the individual blocks over 2 channel uses.
2. Simulation Setup
Table 1 describes the simulation setting that was used to evaluate the grouping strategies.
	Channel model
	GSM typical urban

	Mobile speed
	50 km/h

	FFT size
	512

	Antenna configuration
	4 transmit antennas, 2 receive antennas

	Coding
	1/3 and 2/3 rate turbo code

	Modulation
	QPSK, 16-QAM

	Receivers
	LMMSE, matched filter detector 

	Channel estimation
	Ideal channel estimation


Table 1 Parameters for the simulations.
3. Results
Figure 1 shows the results with QPSK and rate 1/3 Turbo code and Figure 2 shows the results with 16-QAM and rate 2/3 Turbo code.
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Figure 1: Coded FER performance with QPSK and 1/3 rate Turbo code.
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Figure 2: Coded FER performance with 16-QAM and rate 2/3 Turbo code.
4. Conclusions

Our simulation results show that the error performance of the balanced code is worse than that of the original SFBC-FSTD code when using high-rate modulation, high-rate FEC and a matched filter decoder.  Differences vanish when the LMMSE receiver is used instead of the matched filter, but the LMMSE receiver requires an inversion of a 4-by-4 matrix whereas the matched filter receiver is a very simple receiver with linear complexity. Moreover, the LMMSE receiver becomes more complex for the balanced SFBC-FSTD code compared to traditional, unbalanced SFBC-FSTD.

Taking these facts into account, the application of the balanced SFBC-FSTD code seems to be not reasonable. We therefore suggest to keep the current working assumption related to 4TX antenna transmit diversity.
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