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Cyclical delay based random beamforming using sub-carrier scheduling

WANG Zhen, QIU Ling, ZHU Jin-kang

(PCN&SS Lab . USTC., Hefei 230027, China)

Abstract; In an OFDM multi-user system using sub-carrier based scheduler, during one or several OFDM
symbols times, some users may not be scheduled if they witness flat fading or their channels fluctuate
somewhat in the frequency domain with poor condition. Even if these users are scheduled, they will
decrease the system throughput. Using cyclical delay diversity (CDD), which makes the channel more
frequency-selective by cyclically delaying the data copy in multiple transmit antennas, a frequency domain
random beamforming method was proposed. The beamforming vectors distributed uniformly in the linear
space that the users’ frequency-domain channels form, which provided more opportunity for the users in
poor condition. This beamforming can be produced with a simple structure, and are easily supported on
both sides of the transceiver. The numerical simulation results showed that using sub-carrier based
scheduler, this beamforming method enhanced the system throughput performance and improved the
fairness among users.
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