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ABSTRACT

To establish and maintain a stable communication
link between unmanned aerial vehicle (UAV) and
base station (BS), we propose beam training method
based on DFT codebook. Especially, the proposed
beam training compensates doppler shifts caused by
high-speed UAV  and

angle-of-arrival (AoA). From simulation results, we

estimates an  exact
show that the proposed scheme accurately estimates

the exact AoA by compensating the effect of

doppler shifts compared to conventional scheme.
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Fig. 1. Deep residual learning structure to suppress NLoS
components in the estimated channel information
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Fig. 3. MSE performance of beam training schemes in
wireless channel including NLoS paths as well as LoS path



=) 2 Fal ol FAl BAlS 91 W Edeld Je

Akshz 7HL 71 Z=5 74t ‘?:] ol xr}
ATS WA 4 9lS-S Hodsr) mEE) Rician factor
7} VS Adse] ANAEEE, Al ]—‘E i

L FeE yuke g Exksly| uiol] © LoS B=nk
ZA3 of Adso] Fskslck ¥ Rician factor7} 2+
o z‘iP?%ﬂ/Hi NLoS 7Z&2°] w97} Z7slns 7=
5 F3l AR A Ao ofH IR AL Adse] A3t
Fc} SFA|RE deep residual S5 25 Fal Ad AR
oAl NLoS £4-5-& AlAsH Hwl 7]Enr} 5]
MAEE 7S 3olsk 4= 9jr) 3}A]qF 23514 NLoS
RAES AR FEhEE LoSut EA15H= AF8) o
H| Aol AstE= 21 A% = gick

B ERelaE m4om Aol UAV EAl6lA]
we) BE AT A Y 2w e 0T
U el IS AR ARl 710 s

=] Eﬂ: /‘]gzﬂ‘jl*%ﬂ/ﬂ 7]}* ”E*?r 7|k Wl E
ol\d 713} vl x| &g <= glrk gk NLoS
ol Ade& 7NAIEE] $18F deep residual Sy -
ZE Algksteler] o] & Fall NLoS 3ol x 7]&
S5 Ak H Edleld 71W div] A% NS
gald 4 glrk

Jﬁ‘l

References

[11 M. Giordani, M. Polese, A. Roy, D. Castor,
and M. Zorzi, “A tutorial

3GPP NR at mmWave
frequencies,” IEEE Commun. Surv. Tuts., vol.
21, no. 1, pp. 173-196, Sep. 2019.

[21 D. Jang, H.-L. Song, Y.-C. Ko, and H. J.

Kim, “Distributed beam tracking for vehicular

on beam

management for

communications via UAV-assisted cellular
network,” IEEE Trans. Veh. Technol., vol. 72,
no. 1, pp. 589-600, Jan. 2023.

[3] H.-L. Song and Y.-C. Ko, “Robust and low
complexity beam tracking with monopulse
signal for UAV IEEE
Trans. Veh. Technol., vol. 70, no. 4, pp. 3505-
3513, Apr. 2021.

communications,”

[4]

[5]

[6]

J. Zhang, S. Gao, X. Feng, H. Yang, and G.
Sun, “An accurate beam-tracking algorithm
with adaptive beam reconstruction via
UAV-BSs for mobile users,” [EEE Trans.
Veh. Technol, vol. 73, no. 9, pp. 13164-
13177, Sep. 2024.

K. Xu, Z. Shen, Y. Wang, and X. Xia,
“Location-aided mMIMO channel tracking and
hybrid beamforming for high-speed railway
communications: An angle-domain approach,”
IEEE Syst. J., vol. 14, no. 1, pp. 93-104, Mar.
2020.

Y. Cui, et al.,

ISAC-assisted predictive beam tracking in

“Seeing is not always believing:

multipath channels,” IEEE Wireless Commun.
Lett., vol. 13, no. 1, pp. 14-18, Jan. 2024.

1555



