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The first study investigated the allocation of transmission power and bits for a
point-to-point orthogonal frequency-division multiplexing channel assuming perfect
channel information at the receiver, but imperfect channel information at the
transmitter. Channel information was quantized at the receiver and was sent back to
the transmitter via a finite-rate feedback channel. Based on limited feedback from
the receiver, the corresponding transmitter adapted the power level and/or
modulation across subcarriers. To reduce the amount of feedback, subcarriers were
partitioned into different clusters and an on/off threshold-based power allocation
was applied to subcarrier clusters. In addition, two options were proposed to
interpolate a channel frequency response from a set of quantized channel gains and
apply the optimal water-filling allocation or a greedy bit allocation based on channel
interpolation. Proposed schemes with finite feedback rates were shown to perform
close to the optimal allocation without a feedback-rate constraint. In the numerical
example, channel capacity decreased about 6% from the optimum when one bit of
feedback per subcarrier was used

In the second study, we propose two feedback methods for transmit
beamforming in a point-to-point MISO-OFDM channel with finite-rate feedback. For
the first method, a receiver with perfect channel information, quantizes and feeds
back the optimal transmit beamforming vectors of a few selected subcarriers, which
are equally spaced. Based on those quantized vectors, the transmitter applies either
constant or linear interpolation with the remaining beamforming vectors. With
constant interpolation, we derive an approximate capacity upper bound and the
optimal cluster size that maximize the sum capacity. For linear interpolation, we
derive a closed-form expression for the phase rotation by utilizing the correlation
between OFDM subcarriers. For the second proposed method, a channel impulse
response is quantized with a uniform scalar quantizer. At the transmitter, the channel
frequency response can be reconstructed from the quantized impulse response and
the optimal beamforming vectors can then be computed. With channel quantization,
we also approximate an upper bound of the sum capacity. We show that switching
between the two methods for different feedback-rate requirements can perform
better than the existing schemes. Based on the results of a point-to-point channel,
we extend our results to a 2-user multiantenna downlink OFDMA. For given feedback
rate and channel condition, we analyze the optimal cluster size, the number of
clusters, and thus, subcarrier allocation for the two users. Numerical examples show
that the optimized sum capacity can be significantly higher than a sum capacity with
arbitrary system parameters.

Keywords : Finite feedback, channel capacity, OFDM, interpolation,

quantization.
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