QA-FedDQN: 5§ #lx] t}= AP Wi-Fi U EY3E 93 =4 942 &7 A%
AlZ Q-Network

CEERETER
w7 of 3t
{ yakib896, hhpark*}@mju.ac.kr

QA-FedDQN: Quality—Aware Adaptive Federative Deep Q—Network for
Distributed Multi—AP Wi-Fi Networks

Jiha Kim, Hyunhee Park *
Myongji Univ.

o ok

a5

¥ =8-S AAMY [EEE 802.11bn (Wi-Fi 8) #4oA HfHdozn A== tF A=
HEAS A HA3tE 93k QA-FedDQN (Quality-Aware Adaptive
Federated Deep Q-Network)S A|otstt}, 7] A3t HFsHFedAvg)s HolH 4uks
V[Eo 2 ZEo|dE JUelEE FAEY dHolE FHelu UESZ oFAHES 11y
E3t) QA-FedDQN 2 dlolE] &, B/ 7Nk F4, TD-error 7|4 HESA IS &
A JA Agrs At 5 3] v AE 23} QA-FedDQN 2 FedAvg thu] A »
1.2 &3y 7p G EFHA1.3)E F2 AdAS EAlsy, A% 748.0 Mbps(9.2%
), A4 6.64 ms(13.8% 7141), Fairness 0=5.7 2 Hil YEHYI A5S Holil, TU4HTY
H] 98% w2 35 At

(el
i
st X

ofl

I.4 2
A FEHU Z3Q IEEE 802.11bn (Wi-Fi 8)<&
ZaU% Ao 3+ Al A (Ultra High Reliability)<

AF A8 24, QoS AS 59 dFatdA F4 7kF
FeEy AL FHeth [EEE 802.11bn MAC A=
Al EH ol AS Z3d) EDCA, OFDMA, A-MPDU, CSR <
Xt AA 348 s (5].

EXE g1 714, 3%, ZEYeR 2 adE
BN oo 59 29 AP7F Y Tkl wiA =, I. QA-FedDQN
ZF AP = Aolg Edy |, 1A FFE, ARHEA BEE 2.1 A2% op7| A
Agsitt. FSFF2 Aoj= AP 7 24 oHF =} 2t AP i Q-UIESA Qo (s, a)E FA8 =24 43
vl gl EAE oplakm, ¥ a5 MERH  (shanmseen) S A4 BT Dol AFAT A Bre
A 8 =9 FHE 28 HEYa WEHG Heol, AMd AMEE, SINR, A,
71¥ FedAvg + ZElo|AEZ #13 doly dolnt A1), MAC AT SARS A3E, Zdd Jdshs),
HEate]  fJHolEE FJAIGTH2]. FAH UEYA Per-AC i Holg =Fgth s 312 8 7 A,
F74elA AP ¥ dHlolE FH2 AA ol (3], ¥ 4 @A A", 3 7FA QoS A xFom 96 7 o)At
e A AP £ B2 dHolHE FAsdadnE W P FAg
F4e F AEES Avet. AF AIEEs 2.2 ¥4 94 A
AgstEy A dte E2As 4], dyE 7Y Agdery Zges koA HE N e 24 2d
Hitshs AHgstel SEoldE FA Aols FAIRITh (65} & 7t Hyste 2EY mds A STH
2 e deold &, B4 71w F4, TD-error 74k = Aaf+a, Bl +A50k
dgAe FIE FA A4 AsA GA uAUZFS o =3N whek, wk=ri s ()
Aerettt,  QA-FedDQN  (Quality-Aware  Adaptive Zj:l(lla"MZﬁf +447f)
Federated Deep Q-Network) ZF AP 7} Ald A=,
Federated Server . Access Points Stations
(Y 4 : (22 T& + Client) (STA, User Devices)
- = e L] & il gy
: tﬂ L[| L[| &l
Federated Server : P
(B YA M) Il - g Ny L]
‘ aroz - G Wy W Ey
FedAvg Aggregation 1 [r— u
gl bg : AP map:(E - 1 ” % "
Privacy € . ﬂlf - ‘Ill . iz et % ”
“ - & ” @

Model Download Model Upload «—> Wi-Fi Communication

2 1. QA-FedDQN A|Z=Hl o}7|8lx. 7} AP = 27 DQN oo ER =¢ gHaln, A= F4 7te JA=R 22
=]

a5 1
W R2dS o] Edth



A7IA af =D/ X,|D;| = wleTE ¥ W&, Bf =/
max ¢f = FA AFE(Pf =05 7 +0.25-0f +0.25- (1 -

J
DF) ), ¢F=1/(1+6F) = TD-error 7|9k <HEA
Axeoltt, sto]HIEUE 2,454 = Al 7159 AUF
ZQ s xd3r
m 23 9 237

3.1 43 43

2E Ayg]eE= IEEE 802.11ax enhanced WiFi
@ Ad, 20 MHz HEZ, 4 @A A4 ¥ [10, 15,
20, 23 dBml, 20 <=Ho]A)olH A3P3th DN
sto]lHutElnHE s4E 0.0015, ¢1& 0.99, HiX|
7] 256, e-greedy (1.0—0.005, decay 0.995)=
ZAd3}. 2 AU oS seed 42-46 o2 5 3] HbE
Ay, FAHTAL G oo]HdEY 150 o¥A=
85514, FedAvg &= 371 AP7F AZ 4 76k JAE 50
g 53ttt QA-FedDQN 2 FUg 3 7] AP =
&2 7bEA AAC 4, =051,=03,1;=02 $H=
Fgrt. B4 284 AvgesE 35 geE, 27
dl¥jar 20 o2 RSt odH  FEoIE
AdEles AP ®d 2d d¥lik=E FE
25 3H21/15/938k, A AlvEle= AP FE
6 M2 &gt

3.2 g% "l
E LAY sy A5 vl

Epe) A T4
ik = w 37 ;
; B} 146.0 907.9 714.0
=0} 2 ZA _
TY HEA +0.0 +2.0 +14.4
2.4 820.8 808.8 6.0
FedAvg +0.9 +6.3 +2.3 +0.7
QA- 2.2 819.8 810.0 5.7
FedDQN +0.8 +92.3 +1.3 +0.9
24 584 2.4 821.4 809.2 5.8
= +0.9 +4.9 +1.7 +1.1
o] 44 4.4 822.1 812.4 6.4
Al e +1.8 +3.6 +1.4 +2.0
g4 2.0 819.5 809.0 71
AvE e +0.7 +92.7 +0.8 +0.6
AFes WS TS v 98% wE (146
- 2-4 FLE)E D45, QA-FedDQN < 2.2+0.8

=3
£E% FedAvg tiv] 8% mwe FHE ®elth QA-
FedDQN & HA| Hot FF82 1.3 o2 7P ¥
AddE B, TIHUTHTL6)7 FedAve(2.3)
e @A 8] v RS Wl
825

—— FedAvg
—— QA-FedDQN
—— Comm. Efficiency

%0
[
=

Heterogeneous
815 . — Scalability

Global Average Reward

W wE S Roln AA 4TS fFA g
QA-FedDQN(3}§+41)& FedAvg(35 ) thu] ©f <F4
Al Sk FAS H 3
AME 7P =S it HARRA)SE SRS B
A BEAENE e P o il

=

TPAQ 5 malth FFY Akl (B4, 6

o Baow ey
THED)l Fob e AF
Average Throughput Average Delay

5
7.7014.16""'4*' 40

748.087.9
755.8459.1

6.44£2.49
6.38:2.14

6.241.56
685.0477.5 739.5421.5 705.5457.2

714.0£14.4

3794141

Delay (ms)

Throughput (Mbps)
3
S

s

600
2

500 0

[ Centralized B QA-FedDQN [ Heterogeneous
[ FedAvg I Scalability (6 AP) [EEEE Comm. Efficiency

Iy 3. AYEl el VEYa AF

a9 3 & Ay el JEYT AeS HoFuh
QA-FedDQN & A 2]% 748.0 Mbps = HiL to|¥
AEES DA FedAvg thH] 9.2% FAS Wl
o} A A2 6.64 ms = FedAvg(7.70 ms) Y] 13.8%
AAE AT o]dA ZEto]JE AVl ee A
755.8 Mbps = 7V w2 & 7SSk, S A

el o= Ad 379 ms 2 M 58 SHAS B
o1t} Fairness 6=5.7 & AP 7t 7} 343 Y Euj

g Adg
V. 28

\=ge)
H = =

T T

i)
ofy

i X o5 AP WiFi EY IS 3%
QA-FedDQN & Aletsitt, doly &, wAF 7wk =4,
TD-error 7R <SHEAS B3 HAgH A=
FedAvg ¢ dHAlE =53, QA-FedDQN & FedAvg
o] AA Fd 1.2 3 P @G 2FHzH1.3)E
=2 QPSS A5, HElwF 748.0 Mbps(9.2% ),
A 6.64 ms(13.8% 7WA), Fairness 0=5.7 & i
YEHYT AHes Hu TdHF2A d¥] 98% e

FHe S48, A oldA Ao AT
des FAEH AE e S eHdEH=ES

HAarsleln FA A9 2HE Adste] ZAAdl Wikl
ELQ A A HA S| 7)o i
ACKNOWLEDGMENT

& AAEAAEE 2 A7e7] 897k (KEIT)#

w&)e] Ao ddmdfAde A&

. 2022R1A2C2005705, Ak mAley

Zeh) 7145 9% AI-MAC Z2EF N

38,  =AF Al WhEx )W

AXES ot ES A

A |

[1] Galati-Giordano L., Geraci G., Carrascosa M., and Bellalta
B., "What will Wi-Fi 8 be? a primer on IEEE 802.11bn ultra
high reliability," /EEE Commun. Mag., pp. 126-132, Jan.
2023.

[2] Li T., Sahu A. K., Talwalkar A., and Smith V., "Federated
learning: challenges, methods, and future directions,"
IEEE Signal Process. Mag., pp. 50-60, May 2020.

[3] Kim Y. and Kim H., "A survey on fairness provision
schemes for federated learning networks," J. Korean Inst.
Commun. Inf. Sci., pp. 677-680, June 2023.

[4] Hoang D. T., Huynh N. V., Nguyen D. N., Hossain E., and
Niyato D., "Deep Reinforcement Learning for Wireless
Communications and Networking," Wiley-IEEE Press,
2023.

[5] IEEE Standard 802.11be-2024, "IEEE standard for

information technology - wireless LAN MAC and PHY

specifications amendment 2: enhancements for extremely

high throughput (EHT)," May 2024.

o)
(i
Sl

lo

ol rQ.0xl
Je
o

22
o

[l

o
o
=
(o2}
Ne)
—



