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1. Introduction
D-TxAA has been proposed as a potential MIMO scheme for further evaluation ‎[1], ‎[2]. In this contribution we examine the link performance of D-TxAA for the most favorable scenario with flat fading channels and perfect verification of the used transmit weights.

2. Link level study of D-TxAA
An “SNR/rate-lookup” simulation was used to evaluate the DTxAA scheme against PARC MMSE for a flat, 2x2 MIMO channel.   Essentially, this simulation consisted of:

· generating a 2x2 complex Gaussian channel realization 

· beamforming according to this channel matrix if DTxAA (none is employed for PARC)

· finding the SNR dependent MMSE combining weights

· analytically calculating the output SNR for each stream

· looking up the supportable rate of the output SNR for each stream from an MCS table (shown in ‎Appendix A).

For the results shown here, 10 000 channel realizations were performed.

The DTxAA beamforming vector,
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, for the first stream is chosen from the codebook of four beamforming vectors based on maximizing 
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where 
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is the MIMO channel matrix.  The beamforming vector for the second stream is constructed as the vector orthogonal to the first.
In the case of error in feeding back the beamforming information to the base station (BS), it is assumed that the BS uses one of the three beamforming vectors other than the one that the terminal (UE) intended.  However, in these simulations it is assumed that the UE, through some means of verification, knows which incorrect beamforming vector is used.

‎Figure 1 shows the average overall rate vs. Es/No for the scheme in terms of information bits per channel use.  The case of 1x2 SIMO and 1x1 SISO are included for reference. We can see there is a very slight advantage of DTxAA over PARC MMSE in the middle SNR range. In the case of feedback errors (FBE) in DTxAA, we can see that even at the rate of 10% FBE, there is little impact on the DTxAA performance, provided that the beamforming is perfectly verified by the UE.

‎Figure 2 shows the slight advantage of DTxAA over PARC MMSE in terms of percent increase in rate.  It is noted that these results are not out of line with those presented in ‎[1] and ‎[3].
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Figure 1. Average info bits (rate) per channel use.
[image: image5.png]Juswasoldwl| 8jey 194

40

Es/No [dB]




Figure 2. Percent Rate Improvement of DTxAA with perfect verification over PARC MMSE.
3. Summary and conclusions

We present a link level study of D-TxAA. The result indicate that for the most favorable case, flat fading, and with very optimistic assumptions, perfect verification, there is a small gain for D-TxAA over PARC. The gain is around 4% for the low SNR regime, while the gain disappear for higher SNRs. Since the beamforming gain is largest for flat fading, it is expected that the gain will diminish for more dispersive channels, also non-perfect weight verification will lead to a degradation of D-TxAA compared to PARC.
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The MCS table employed in the simulation is shown below, including the modulation format, and the information rate for the example of 15 codes being employed in a single stream downlink signal. 

	Symbol SNR [dB]
	Info bits per channel use
	Example Info Rate
[Mb/s]
	

	-11.5
	0.06
	0.23
	QPSK

	-10.5
	0.08
	0.27
	QPSK

	-9.5
	0.10
	0.36
	QPSK

	-8.5
	0.13
	0.45
	QPSK

	-7.5
	0.15
	0.55
	QPSK

	-6.5
	0.20
	0.71
	QPSK

	-5.5
	0.25
	0.90
	QPSK

	-4.5
	0.30
	1.09
	QPSK

	-3.5
	0.40
	1.42
	QPSK

	-2.5
	0.50
	1.80
	QPSK

	-1.5
	0.61
	2.18
	QPSK

	-0.5
	0.71
	2.56
	QPSK

	0.5
	0.88
	3.17
	QPSK

	1.5
	1.04
	3.75
	QPSK

	2.5
	1.20
	4.33
	QPSK

	3.5
	1.37
	4.92
	16-QAM

	4.5
	1.53
	5.50
	16-QAM

	5.5
	1.69
	6.08
	16-QAM

	6.5
	1.85
	6.66
	16-QAM

	7.5
	2.01
	7.24
	16-QAM

	8.5
	2.51
	9.05
	16-QAM

	9.5
	2.77
	9.96
	16-QAM

	10.5
	3.02
	10.87
	16-QAM

	11.5
	3.27
	11.77
	16-QAM

	12.5
	3.60
	12.96
	64-QAM

	13.5
	3.84
	13.82
	64-QAM

	14.5
	4.26
	15.34
	64-QAM

	15.5
	4.53
	16.31
	64-QAM

	16.5
	4.86
	17.50
	64-QAM

	17.5
	5.16
	18.58
	64-QAM

	18.5
	5.40
	19.44
	64-QAM

	19.5
	5.64
	20.30
	64-QAM

	20.5
	5.76
	20.74
	64-QAM

	21.5
	5.88
	21.17
	64-QAM

	22.5
	6.00
	21.60
	64-QAM
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