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ABSTRACT

In this paper, we consider a joint user association and cache replacement problem for reducing the latency
caused by wireless transmission failures in a small cell network. We show our latency minimization problem can
be formulated by Markov decision process (MDP) and propose a novel reinforcement learning algorithm to derive
an effective policy for the problem. The proposed algorithm introduces permutation layers into the neural network
of deep Q-network (DQN) algorithm to resolve the limitation of the conventional DQN algorithm by mitigating
the correlation between adjacent actions. The simulation results validate that the reduced correlation with the
proposed neural network design facilitates the learning in the right direction and brings performance improvement

in terms of the communication latency.
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Algorithm 1: Deep Q-Network

Initialize replay buffer D
Initialize action-value function @, @ with
random weights ¢, 6~
For episode = 1, £, do
Initialize state .S,
For t=1, NB do
With probability e select a random action A,
otherwise A,—argmax,Q(S,a;0)
Execute A, and observe R, and S,
Store transition (S, 4, R,S,.,) in D
End For
If episode mod B.; = O then
For i€1,2,..., B do
Sample random mini-batch $ from D
For s€5 do
R, if t=NB
R, + ymax,Q(S,,,a’;67) otherwise
Perform SGD on (y;— Q(¢;4:0))*
End For
Copy 0 <0
End for
End if
End For
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