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ABSTRACT

In dense network environments, channel resources consumed by traditional media access control (MAC)
methods increase. In this paper to reduce consumed channel resources, frequency sharing algorithm using
reinforcement learning is developed that optimize channel usage according to current wireless communication
environment. The use of proposed frequency sharing algorithm can address the reduction in channel usage due
to the increasing overhead of the Backoff algorithm in a dense environment while down-link (DL, Down Link)
data transfer at 802.11ax and It can also improve the threshold that media can be accessed through only one
channel in CB(Channel Bonding).

This paper deals with the implementation of 802.11ax down link environment wireless communication
system and DQN(Deep Q-Network) structure and parameters, which will be used as frequency sharing
algorithm within the system. Performance of trained reinforcement learning model in wireless communication
system is verified and by changing the parameters, we compared the training results and identified the meaning

of the changed parameters in frequency sharing algorithm.
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Fig. 1. Down Link data transfer in 802.11ax
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2.2 Discrete Event Simulation(DES)
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Fig. 4. BSS structure
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Ak8kaL o] 5 Q-value”} i<l
o]Foizlc) dFel whgh Ale
U E B SR EERER
sensing(A1 % AN 2 A
Aol 13El (2"—1)* mp7HA & transmit(El|©]E]
AP oRE delelE Ak ALY 71 A2 4%
S 2 Al 0%, AT dofee] ZHelr) m-
A 2] A ® AelE o] gl

3ol e Ad I AHHEe} 1ol ulE B
3 29} % 33 o] sensing¥} transmit2] A}l wle}
7 ol=le] )t sensing®] 739 AE ALz Al7]ell
we} v e BT ‘ﬂ‘ﬂﬁ% g3 dem
2 WARS 00l transmite] A FA1 AdF- ool

1. el o3t el

Table 1. action index
Index Action
0 sensing
1 channel[0], 1 packet
2 channel[1], 1 packet
(2" —1)*mp channel[all], mp packet

E 2. Sensingell Hgt A 33 Axe} nA}
Table 2. Sensing Observation and Reward

Sensing Sensed power = 0 Sensed power > 0
Reward 0 0
I 3. Transmitel] W&k g 374 Anel wA
Table 3. Transmit Observation & Reward
Transmit Idle Success Failure
*, _40%fai
Reward 0 10*success 40*failure
channel channel
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Table 4. BSS setup

BSS slot time(9 us) | packet duration(217.6 us)
BSS 1 100 1
BSS 2 200 2

Iv. &3 Zi

4.1 =5 o MY

o] Aofxl= Shepoll ARG w7 sl A
th % 5= AR mWiSEe] ZEgtelck Sk
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values F4317] 13l e-greedy delES o83t
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of wel JlElETAHoR YJoIX|ERE sensing
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evaluations 7]EZFe 2 slgith

o %

¥ 5. I s
Table 5. Training parameter

Parameter Value Parameter Value
num of channel 4 episode 100
max packet unit 3 replay memory 1000

history length 256 batch size 1000
sensing prob 0.5 initial epsilon 1
discount factor 0 epsilon decay 0.95
learning rate 0.001 min epsilon 0.1

epoch 1 test length 1000
4.2 =5 9 AlZ2old Zot

shrgl ello]d B A Bl %’SH 72 3Hel|
4] 71¥€ CSMA/CA 42|53 AFE v|asoick
H|aze] A%l CSMA/CAE ghHol| M«I dlele] o
71 A% A7k dlolelE #43}, Backoff are]
29| 27] CW Z7]E 1628 FE A CWe| Z7]=
284 =]+ Exponential BackoffE AR&-5le] Z Tl
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Fig. 8. Channel Status Visualization
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count E¢F AlZ 71A] & do 151 = P—‘/HFL oict &
72 BSS+ AE A7 7HAC R dolelE A%
SIE CSMA/CA+& 22 dlofe] A% A= g
ARg-=Fo] 7‘*6P~ 7o g gel=

w7 e W Sherel] tiRE ¢3ERS- E9lEl] ¢
3 & 6°ﬂ et ol AlvE| el 2 F 67l mispi

= wssle] s Aldsisdvh o= vz WEt
off W2 A ¥IRE T3 14, 15, 1622 717} Hlo]
B A A3 g, dlolE A Al vlE, Als 3
vlE2 veEhhgich

Discount factorg 5771 739 &<ro] Zl3=+=

a2l 12, <% DON ello]dE A Zk3l(default)
Fig. 12. Trained DQN agent visualization(default)
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Fig. 13. CSMA/CA visualization
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Table 6. Parameter change by scenario

Scenario Parameter Value
1 default -
2 discount factor 0 — 0.99
3 kernel size 4,1 — 44
4 failure reward -40 — -10
5 sensing probability 05 — 09
6 learning rate 0.001 — 0.0003
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