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Abstract: With the development of 5th Generation Mobile Communication Technology (5G) and the evolution of network archi-
tecture, the analysis and optimization of network coverage need to consider comprehensive factors, including not only the link
budget of the base station antenna system, but also the geographical conditions and time characteristics of the area covered by
the base station. Therefore, a more accurate network coverage optimization plan should be designed. This paper proposes an a-
daptive network coverage optimization algorithm based on Q-learning. The method first adopts a cellular network coverage pre-
diction model based on data mining, which can predict the coverage situation of the access terminal through the configuration of
the antenna of the cell, and verify the accuracy of the prediction based on real data. Then, a network coverage optimization al-
gorithm based on Q-learning is proposed which modifies the action selection strategy of the agent in reinforcement learning
process. According to the coverage of each cell, different optimization priorities are set. Combined with the greedy strategy, a
cell and its antenna parameters are decided by the agent in each iteration. This method effectively reduces the probability of fall-
ing into a local optimum during the iteration process, and the method also has a good performance in reducing the convergence
time of the optimization process. The simulation result shows that the algorithm can increase the network coverage by up to
20%.

Key words: cellular network; coverage optimization; Q-learning; greedy strategy

0 3| = PR 2% 38 17 Bl B P, O AR AR 5 A 1 PR B0 i e 2
[=| =7

SR X G A 3 7 ot ST AR B B T AR S R L 6 R
B ol 3l 15 6 e 006 2 Z AR TR Y RIS B SR ERBE A AR A BRI JR B . 5 £ B 0 25040 g
AR 25 37 S5 R R A 38 A g i o S A PR T A R
JE YA BAFR R . BeAh, B R LAY IR,
REWS A Rz 4E 2 50 1 3298 UL 10 5K s A9 N T3 g
Jr ek REREHE— 2D R i M 2K B R ROR T
Bt X 3 A D T AR SO RS S8R 2 A S o
Pz > A5 5 A S8 i ol A e e B 0 S ak I 1 95
DA TR Sy 5 Aoy > BRI A Q 7 I A AL AL
VR A RS R BB B L il 5T A S gk

fe i T A I 55 ST RO AR E )T BB 5
JIA ) 2% K S T A R AR B

X T i R A, BB BB 5 Ok O fdE
I AT ¥ SR ik 2 0l 2 B v e A R B AL DTG 3 i
AR, SCHRES IR T 2 4 7 B4 &5 SCRR[ 4 %
F TR BE T W1 s SCHR LS TR F 1R 1 HE 30 3 5 SCHR
L6 2R T B UL K ik

IR T AR X LA Y S B R R AR5

W H 19 :2021-08-12

HeTH EHEAREFEIE SR E (61871237,92067101) ;s VLA B KT ¥ TR AV IR 4 T A 0F & X %8 B35 B (BE2019017)
TEH T A MBA (1996 —) , B B4 B /R A8 X S8 AKRFF A, WA, = BHE5E 7 0 8 B 0 {5 W 45 78 s k.

EAGVEE MIJEZ 8+, E-mail: Liuxudong0991@163. com

66



MIBAR 4% JET U A4 T B9 B I R ) 2% 3 o 00 AL 33 1R F 5

HheR kBN ER RS, 53 BA HE N LA
Q2. B EEW S Q 22 Bkl
DK 78 35 R 2 T 20 %0, I A R T RSO

1 RGGER

1.1 REIEZ

BEXT R Bl i {5 9 4 4 5 3 0 L AR P R BT
AL R GERR I 1 s,

<
&R %

50 3 R AR

FHE A PR AL B

ey 44 338
A
5 il 45 M 4 5 E A AR
@wﬁlﬁg] B £ AR A e
sk A HOR TR A He
x| [ FRE

M% B %

R 2

BES 3 0

A1l ZEHRMHRAERLR
Figure 1 Block diagram of coverage optimization system
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Figure 2 Reinforcement learning block diagram
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Figure 4 Iterative comparison of coverage optimization
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