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Abstract With the recent rapid proliferation of IoT devices, massive connectivity based on IoT network
(LTE Cat.M1, NB-IoT and so on) is becoming increasingly frequent. In particular, when a large number
of devices attempt to connect simultaneously, Radio Resource Control (RRC) connection resources
within the base station become exhausted, leading to overload conditions that block new device access.
To address this issue, this paper proposes an Al-based intelligent Inactivity Timer optimization
algorithm. To overcome the rigidity of conventional fixed-threshold methods, the proposed algorithm
mathematically defines the relationship between base station resource availability and Quality of Service
(e.g., drop rate) and optimizes system weights in real-time using a Deep Q-Network (DQN).
Performance evaluation results demonstrate that the proposed Al-based intelligent hybrid control model

enhances capacity compared to existing fixed and rule-based methods in massive IoT environments.
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(Table 1) Simulation Environment and System

Parameters
Category Parameter Value
Simulator NS-3 (LTE LENA
Module)
Cell Radius Tkm
Network System Bandwidth 6 PRB (1.4MHz)
Environment Max RRC Capacity Limit (A) {500 UEs
Total Number of UEs (x) 200 ~ 1,200 UEs

Traffic Generation Model Poisson, A=5~50

Packet Size 100~500 Bytes

Default Inactivity Timer 10s

Timer Settings
Control Interval (Linearized Eq.)| 1ms(TTI)

Agent Update Interval 100ms

Learning Rate 0.001
Al Model (DQN)

Discount Factor (7) 0.95

Replay Buffer Size 10,000
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