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Abstract: A joint uplink and downlink beamforming design and reliability tradeoff is
considered to guarantee the end-to—end performance requirements of ultra—reliable and
low-latency communication (URLLC) traffics. Under the bounded channel state information
(CSI) error, the worst—case transmission latency is minimized, subject to the over—the-air
reliability of all links. The transmission rate, latency and packet error probability are
characterized by the approximation equation based on the finite blocklength coding. The
optimal design problem is reformulated by utilizing the monotonicity and the convexity of
the end-to—end latency with respect to the reliability, and an efficient algorithm is
proposed based on the alternating optimization technique. The simulation results validate
the impact of the CSI error, power and reliability requirements on the transmission
latency. It also shows the tradeoff between these system parameters.
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