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1. Introduction
In this contribution we report results of simulations in which we have compared two antenna grouping schemes for the SFBC-FSTD transmit diversity method.  The first one is the traditional one in which the first SFBC block is transmitted from antennas 1 & 2 and the second SFBC block is transmitted from antennas 3 & 4.  The alternative second method transmits the first block from antennas 1 and 3 and the second block from antennas 2 & 4.  The idea behind this mapping [1] is that since the amount of reference signals is smaller for antennas 3 &4 than for antennas 1 & 3, better performance with real channel estimation could possibly be obtained by mapping the SFBC blocks to transmit antennas so that one block includes one antenna from both the groups 1 & 2 and 3 & 4. The contribution is a update of the earlier submission [3], where Sec. 4 on improved channel estimation and its effect on the different mappings has been added. 
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 – 350 km/h

	FFT size
	512

	Antenna configuration
	4 transmit antennas, 2 receive antennas

	Coding
	2/3 rate turbo code

	Modulation
	QPSK, 16-QAM

	Receiver
	LMMSE

	Channel estimation
	2-D Wiener filter using pilots from 1 sub-frame


Table 1 Parameters for the simulations in Sec. 3.
3. Results
Figure 1 shows the results with 16-QAM and mobile speeds between 50 km/h and 250 km/h. Figure 2 shows the results with QPSK and mobile speed equal to 350 km/h.
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Figure 1Coded FER performance with 16-QAM.
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Figure 2 Coded FER performance with QPSK.
The simulation results provided here, show that the alternative antenna grouping for SFBC+FSTD has a slight performance benefit in high speed cases and shows identical performance for in low speed environments in case that the RS within the current subframe are used for detection. 

In the following section, we will have a look what improved channel estimation has on the SFBC+FSTD performance. 
4. Updated high speed results with improved ChEst

After investigating the performance evaluations reported in [2] and receiving feedback related to our results from our Nortel colleagues related to our performance evaluation, we re-run the performance evaluation of the high-speed cases where a small gain of the alternative antenna mapping with a modified channel estimation scheme.

Instead of just using the reference signals in one subframe, as mentioned in Table1, we apply 2D-Wiener filtering of 2 subframes instead of one. The comparison of our original channel estimation of Fig. 2 compared with this new channel estimation procedure is shown in Fig. 3. 
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Figure 3 Coded FER performance with QPSK with different ChEst: 1subframe (sf) RS vs. 2 subframe RS
As can be seen, the improved channel estimator dramatically improves the general detection performance of both antenna mapping schemes by several dBs in the high-speed case of 350km/h. Therefore, the channel estimation using the reference signals of 2 subframes should be used. Moreover, with the improved channel estimator, it is not possible any more to see any performance difference between the two antenna mapping schemes for SFBC+FSTD. 
5. Conclusions

In this contribution we update our provided simulation results earlier submitted in [3] by some results using an improved channel estimator. 

The simulation results provided in this contribution show that the alternative antenna grouping for SFBC+FSTD has a slight performance benefit in high speed cases and shows identical performance for in low speed environments in case that the RS within the current subframe are used for detection. 

But this detection process is rather suboptimal compared to the case of using the RS of 2 neighbouring subframes. In the case of using the RS of two subframes, no performance difference between the two antenna mapping schemes for SFBC+FSTD can be seen even in the high(est) speed cases.
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