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MAB - Driven Access Class Barring Strategy for Congestion
Control in LoRaWAN
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Abstract

LoRaWAN suffers from scalability issues because its ALOHA-based uplink causes collisions to increase sharply as
the number of devices grows. This study proposes a learning framework that uses a Multi-Armed Bandit (MAB) to
optimize the ACB parameters (barring probability and waiting time) in real time, and implements three algorithmic
variants: slot-based, window-based, and dynamic-slot schemes. Simulation results show that in low-density network
scenarios, the proposed method achieves a packet Success Ratio (ASR) of about 73%, comparable to conventional
fixed ACB, while in high-density networks the slot-based scheme maintains an ASR above 60%, which is roughly
20% higher than that of the fixed ACB. These results demonstrate that LoRaWAN scalability can be effectively
improved through reinforcement-learning-based congestion control without requiring complex traffic estimation.
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Algorithm 1 Proposed Accelerated Greedy-based ACB control
1: Input & Hyperparameters:
2. Action space A = {(b, taep) | b € B, taey € T}
3. M: Total number of resources
4.« € (0,1] (Learning rate), 8 > 0 (ASR weight)
5: Definitions:
6: Sk, Ag: Number of successes and attempts at epoch k
T
8
9
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. Initialize:
Q(a) <0, N(a) + 0, Yae A

—

0: procedure RUN-OPTIMIZATION
11:  while Active do
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Augtried = {a eA | N(a) = 0}.
13: if Auntrica # 0 then
14: ay, + Random(Ayntricd)
15: else
16: ar, < argmaxge 4 Q(a)
17 end if
18: Broadcast parameter ay to the node.
> Step 2: Observation
19: Wait for duration Dj..
20: Measure Sy and Ag. .
21: Compute reward 7y, Ms—km : <i—:) !
> Step 3: Update
22; N(ak) FN((I;C)%*].
23: if N(ay) =1 then
24: Q(ak) — TE.
25: else
26: Qlar)  Qlar) + o (re — Qlax)).
27: end if

28: end while
29: end procedure
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