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Abstract

Multi-hop networks comprising Line-of-Sight (LOS) dominated wireless channels have found
attractive applications in wireless networks, such as in vehicular networks involving unmanned
aerial vehicles. These applications are known to demand both high-reliability and low-latency
features on communication links. While Automatic-Repeat-Requests (ARQs) or Hybrid-ARQs
(HARQ) based decode-and-forward (DF) relaying strategies provide the high-reliability feature,
they are known to incur delays owing to multiple re-transmissions of packets. To address
the trade-off between the reliability and the low-latency features of ARQ-based or HARQ-
based DF strategies, in this thesis , we impose a sum constraint on the total number of ARQs
across the nodes as it captures an upper bound on end-to-end delay for packet transmissions.
Subsequently, we solve the problem of optimally distributing the total number of ARQs across
the nodes such that the end-to-end packet drop probability (PDP) is minimized under various
non-cooperative, semi-cumulative, cluster-based, and fully-cumulative strategies. For each of
the proposed strategies, we provide a set of necessary and sufficient conditions on the optimal
ARAQ distribution and use these conditions to synthesize low-complexity algorithms to obtain
near-optimal solutions. In addition to the PDP metric, we also analyze the packet delay profiles
to compare the latency of all the strategies and show that the packets reach the destination within

the deadline with an overwhelming probability.
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