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Abstract

The 3GPP standard specifies the concurrent warning message for cell broadcast service. However, it does not specify how to determine
the number of re-transmissions for each message. To maximize the success rate of reception, it is required to determine the number of
re-transmissions for each region-specific warning message. This paper addresses a reinforcement learning technique to determine the
number for the concurrent warning message. Simulation results exhibit the excellent performance of the proposed approach.
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Fig. 1. The concurrent warning messages for CBS in a cell
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Fig. 2. The deep MLP for the proposed reinforcement learning
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Algorithm Training algorithm of value functions and deep MLP for
the proposed reinforcement learning

Initialize the weights of the deep MLP;
While true condition I

Select the region information 0 of 2 randomly;

Initialize the value functions Q(S s a;0) ’s over all states;
While true condition II

Set ]V] and]\/v?to I, #8 = {1,1}
While ]vl +]v2 = Mot
rwd < reward(N,, N,,0): # Find reward using (1).

# Training of value functions using (4)

Select the action @, which maximizes Q(s., a;a);

Xs,0;0)—Xs,a;0) + plrwd +
ymaxQXs’,a’;0)— Xs,a;6))

# Training of deep MLPa (Figure 2)

In the deep MLP, generate the action-values {ql, (o} using

8 and 0 as inputs, where

@ =Q(s,a;0) and ¢, = Xs,05;0):
Update the weights of the deep MLP using Q(S, a;0)
of (4) as targets;

am ax

«— argmax@Q(s,a;0);
a

’
8 <« (s’amax) B

’
8 <— 8 ; # Update the current state
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Table 1. The simulation parameters

Parameters Value/Property

Number of terminals in each

CWM region 100 (Uniform distribution)

Region radius 50 (m)

Uniform distribution:

Region center (-350, -350) to (350, 350)

Learning rate (p) 0.9

Discount factor () 0.99

Channel model Rayleigh/Simplified path loss

Total number of
re-transmissions (/V;,,)

X 12 AT S 9 dErEES HoFEh A ¢t
ZH CWM Aol = 10 07H4 Fol S 7F gz ot
2 YA sh A wbEE somelH, T4 AAE (350,
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Fig. 3. The comparison of reception success and failure in the cases

of conventional and proposed methods
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Table 2. The Comparison of average number of failures for each ap-
proach

Method Average number of failures
Optimal 0.1
Proposed 0.1
Conventional 3.6
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