CELLULAR NETWORK ARCHITECTURE

Method 2: Can be determined analytically.

Analysis of 𝑁 #

SOME EXISTING APPROACHES TO TACKLE THE CONGESTION AT THE ACCESS

Access planning

Limit the burden … but insufficient since some devices react to events which cannot be timed.

Grouping devices

Pull-based scheme

A paging message may also include a back-off time for the MTC 

Separate RACH resources for MTC

Successful attempts
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EFFICIENT SUPPORT OF IOT DEVICES Estimating the access's contention Objective:
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Find the probability of blocking that maximizes the average reward.

HOW TO SOLVE THE PROBLEM?

Twin Delayed Deep Deterministic policy gradient algorithm (TD3) 
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  Splitting the preambles into H2H group(s) and MTC group(s) or allocating PRACH occasions in time or frequency to either H2H or MTC devices.
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CHALLENGES AT THE ACCESS

What is the optimal number of contending devices 

WHY USING DEEP REINFORCEMENT LEARNING?

The blocking factor calculation requires a good knowledge of the number of terminals willing to attempt access But it is not available in the network the state of the network is not observable It is possible to estimate this number, but this estimate is subject to noise.

The traffic pattern is very complex

Lack of data

We cannot use supervised learning Deep reinforcement learning techniques have been shown to be effective in making predictions even when the data is very noisy.

PERFORMANCE EVALUATION

Simulator:

Discrete event simulator developed from scratch Arrival process of IoT devices: 

CONCLUSIONS

We proposed a mechanism to control the congestion of IoT access networks

We proposed a fluid model of the access

Allow determining optimal objective

We exploited recent advances in deep reinforcement learning, through the use of the TD3 algorithm

Simulation results show the superiority of the proposed approach

Despite the lack of accurate data

Future work:

Improve the estimation of the number of attempts.