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Abstract:

With the recent increase in interest in satellite Internet delivery systems; there is renewed pressure to
improve the capacity of random-access uplink communications, especially by small-aperture or mobile
earth terminals with bursty packet traffic. While the ALOHA random protocols are the standard, both
original and slotted ALOHA have relatively small maximum throughput due to packet collisions. These
issues have been addressed with new concepts, such as "contention-resolution diversity slotted ALOHA"
(CRDSA)” and "irregular repetition diversity slotted ALOHA" (IRDSA). In these methods packets are
transmitted multiple times allowing an iterative packet-based cancelation algorithm to achieve theoretical
throughputs close to the single-user channel capacity. However, both transmit powers and decoding
delays are substantially increased in CRDSA and IRDSA. Our approach is to resolve packet collisions at
the PHY layer using a joint decoder, which can resolve collision via iterative signal cancelation. We will
present the design of the coding and modulation system used to enable the cancelation process and
present detailed simulation results that illustrate the achievable spectral efficiencies. The method works
for completely asynchronous access and incurs no significant extra decoding delay. Implementation
strategies and nuances will also be discussed.
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