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Fig. 4. Ergodic capacity for the proposed 4 x 1 MISO system, Vmb
3m/s, ETSI/BRAN channel model C, Trms = 150ns.

nels, we adopt an ETSI/BRAN indoor fading model from
[13]. Note that in [13], the indoor mobile speed is set at
3 m/s. Furthermore, in order to accurately model the indoor
Doppler shift, we adopt a fourth order autoregressive moving
average (ARMA4) model from [14] to generate the time-
varying channels taps hl,t, 0 < I < L.

Based on above fading models, the BER-SNR curves
for the different algorithms are depicted in Fig. 3 for
ETSI/BRAN channel model B. As seen from these curves,
the proposed algorithms perform very well in the indoor
wireless environment. In particular, they both outperform
the FFGBF scheme which requires 192 feedback bits per
frame. In Fig. 4, we also present the ergodic capacity of
the proposed OFDM system assuming ETSI/BRAN channel
model C. Obviously, the TDRSBF and FDRSBF algorithms
outperform all the other finite rate beamformers and come

within 0.5dB from the ideal beamforming. Overall, the two
proposed SBF algorithms have shown significant advantages
in the indoor fading environment. It is also worth mentioning
that, we have experimented with a wide range of Doppler
speeds and channel delay spread. Generally, we observed that
the TDRSBF algorithm is sensitive to mobile Doppler shift
and it performs well at slow fading scenarios. The FDRSBF
algorithm, on the other hand, is more severely affected by
channel delay spread rather than mobile Doppler shift. Hence
it performs better than the TDRSBF algorithms at fast fading
or small delay spread environments. In [15], we provide a
detailed comparison on the different SBF algorithms.

In summary, we have investigated the beamforming prob-
lem for the MISO-OFDM systems. To exploit the mutual
correlations in the channel fading, we have developed two
beamforming algorithms based on the recent SBF technique.
These new algorithms use the knowledge from the previous
frame or neighboring subcarrier to aid the codebook design
for the current subcarrier. Through numerical simulations, we
demonstrate that the proposed OFDM beamformers require a
small amount of feedback, yet they outperform other existing
OFDM beamformers.
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