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Abstract:

Recently, data-driven deep reinforcement learning algorithms have replaced
traditional model-based algorithms in the problem of power allocation in wireless
cellular networks. This article focuses on multi-agent reinforcement learning
approaches that leverage centralized training and distributed execution. These
approaches use an intrinsic reward function to solve the downlink power control
problem in a multi-user wireless cellular network, with the aim of maximizing the
sum rate. To enhance the quality of the agents' learning and their collaboration and
coordination, the inequity aversion model is applied in the structure of multi-agent
reinforcement learning methods. This model manipulates the agents' rewards based
on the concepts of envy and guilt. The parameters of this model should first be
selected properly. Various simulation results indicate that applying the inequity
aversion model with appropriately tuned parameters can improve the performance of
basic multi-agent reinforcement learning methods in the problem of power control in
multi-user wireless cellular networks.
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2. Initialization: Initialize DON
Q(s, a; 8,) with random parameters 6,.

3. fork=1toN,do

4 Update ¢, by (17).

5. Receive initial state s?.

6 fort = 1toT do

7 if rand() < g then

8. Randomly select action at € A
with uniform probability.

9. else

10. Select action a® by (16).

11. end if

12. Execute action af, achieve all

agents' rewards r{,..., 5, and observe new state
t+1

S

13. Calculate UL(T,...,r5) by (26)
as rt.

14. Calculate gradient VO, by (15),

15. Update parameter along negative
gradient direction: 8, « 6, — n,Vé,.

16. st gttt

17. end for

18. end for

19. Output: learned DQN Q(s, a; 8,).
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