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Millimeter Wave Beam Tracking via Particle Filter under
the Mobility
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ABSTRACT

In this paper, we proposed particle filter beam tracking under the mobility in mmWave(millimeter-wave)
communication system. In the 5G mobile communication, it is essential to use realOtime beam tracking
technology to estimate the angular change according to mobility in the mmWave band. Channel state is evolved
by the mobility model which contains location, velocity and acceleration. The moving mobile follows discrete
time Singer-type mobility model. Channel measurement is a nonlinear function of the channel gain and mobility
information, so particle filter is proposed for mmWave mobility scenario. for beam and channel tracking in
mmWave communications. In the simulation, we analysis particle filtering approach tracking performance with the
number of antennas, number of particles, and mobility, and show outperforming results of particle filter approach

over recently proposed EKF(extended Kalman filter) tracking approach.
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2.1 System Model

2.1.1 Dynamic Mobility Model
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Fig. 1. Uplink communication between BS(base station)
and mobile under mobility
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2.1.2 Time Varying mmWave Channel
Model

B =R JAE ot BT A e qlelUE
g MIMO Ad-8- wrefgict o] wf, Fig. 29} 3ko]

ERETN N, ©1% = gk A4
NE 7, il Qb A sl A7 ke
o, S A ER e £ £ )7 = DE AR
Sk, Z1AE $4
H ow,(|w, | =% s 548k, o]

5 = olelel gk

A2 AT g(P=l’ )E F

I
o,
=

£ ot
2
2

=wl($)H,f,(0,)q+w(d)n, o)

~ "7r'1A (N Sil‘vT
f(ek):_[l, ej snﬁk’ . ej (N, —1) 19;] o

o HA AR QAL 6L 1A AR il
l1=1,--,L°]c} o], u] o]#o] wE] 37(¢i) at(gé)
= oplst 2,

[17 6.77r5111¢;»7.'. ejﬂ(AVl.*l)sinqb,\}T

®

)

ar(¢k) = ﬁ

jmsing, jW(N,fl)sin&‘.] T

a,(6,) =——[1, ™™ o

(10

I

dejnlels}l FAlelA ZF Ad AR 3R
Fasle] glom, tle =2 1719 LoS(line of
sight)¢} Z—1712] NLoS(non line of sight)@ ©]F<]
# oirk o] wl, NLoSell4] 4l Alsw= v 2 Abat
i 3=l 20dB o]t 7““*'1 Holm, LoS thH] v
22 ghos Fol2rh FAlste] wid VS
o|g3l Hlzm] o 2 2l LOST':— +%(main lobe)x &
%H %L]‘LE]U% NLoS+ H-%i(side lobe) o2 mixlc}

i) ;:otﬂ, oy 7k Wlxn] o] 5l 7 ql3l A= o]
‘}‘E LoS 74 845 Ago= 7143, LoS
AR Il Balold] F& A Syl o
2 ﬂfrw% Al 2 4 olekn Zpda
A AR T d Al AlEss of

_t

_xln *

Fig. 2. Two dimensional illustration of the LoS(red link)
and NLoS(blue link) path
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2.2 Beam Tracking Algorithm via Particle
Filter
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2.2.1 Channel State Model
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