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An Online Frameless Slotted ALOHA Random Access
Scheme with Limited Feedback
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Abstract: To address the issues of high average number of feedbacks that leads to increased
access latency and lagged update of optimal access probability in online frameless slotted ALOHA
schemes, a threshold-based online frameless slotted ALOHA scheme with limited feedback was
proposed in this paper. Prior to packet transmission, the estimated number of active users was
broadcast by the base station to all users, which enabled both the user terminals and the base
station to synchronously calculate the theoretical user resolution rate. The deviation between the
theoretical and actual user resolution rate was monitored by the base station in real time, and
whether to broadcast and update the optimal access probability was dynamically determined
through a preset threshold. Simulation results indicate that the proposed scheme achieves an
instantaneous user resolution rate comparable to that of the online frameless slotted ALOHA
scheme, while reducing the average number of feedbacks by approximately 50%. By flexibly
adjusting the threshold parameter, an effective trade-off between access performance and
feedback overhead can be realized by the proposed scheme, which provides a solution for random
access systems in massive machine-type communications.

Key words: online frameless slotted ALOHA ; random access; limited feedback; user resolution
rate; massive machine-type communication
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