"m Check for updates

Journal of KIIT. Vol. 18, No. 11 pp. 73-79, Nov. 30, 2020. pISSN 1598-8619, eISSN 2093-7571 73
http://dx.dot.org/10.14801/kiit.2020.18.11.73

[EEE 802.11ay<] ¥t} P2 wx") Egold s 9)e

20 of Lis

a

Q-learning based STS Adaptation for Beamforming Training of
Asymmetric Links in IEEE 802.11ay

Yena Kim*
Q o

[EEE 802.1lay+ HIT|H FAE 93 Beamforrrung(BP) Training(BFT)< A3ttt HItid HaE 93
BFT Access Point(AP)2] F-X %3 (Omnidirectional) 541 228 7] 93] %4 (Directional) T4 ZEE
A3 BFT Allocation(BFTA)E A3tk ZF BFTAT Space-time Slot(STS)S.2 UrolA ¢lom BFTS &
T Station(STA)= Y99 STSE AHs] Zgle AEth STAC] B2 WY $AME t9 STAC] 2
2 BFTAY] Z& STSE A9 d #E0| wold = FES 7ML oA 28 S5 FE2 STS
ofsf A4 = E78tal STSS] 24 Wil tisiA= o}2] IEEE 802.1lay “elZE ZAo] AA HA &3k
o wgtA 2 =EoAE Qlearning 71| STS A 71¥ QSTSE Aljbth AlE#H oM B3l Akt

QSTS7h 71298 F Y¢aejFHY STA BFT AlZHa BFTA At %ol 8 2ot

Abstract

IEEE 802.11ay introduced Beamforming (BF) Training (BFT) for asymmetric links. For the BFT for asymmetric
links, the Access Point (AP) schedules BFT Allocation (BFTA) that use directional reception instead of
omni-directional reception. Each BFTA consists of a number of Space-time-Slots (STSs) and each Station (STA)
randomly selects an STS to perform its BFT. In dense environments, a large number of STAs contends for a limited
number of STSs in the same BFTA, leading to collisions. Although the level of collision directly depends on the
number of STSs, there is no specification on how to adjust the number of STSs of each BFTA depending on
network conditions in the IEEE 802.11ay draft. In this paper, we propose Q-learning based STS adaptation (Q-STS).
Simulation results show that Q-STS achieves better performance than two existing algorithms in terms of STA BFT
time and BFTA time.
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