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Performance Analysis by Secondary link Frame structure in UAV System
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ABSTRACT

In this paper, we apply the LMMSE(: Linear Minimum Mean Square Error) algorithm to overcome the Doppler effect according to the UAV(:
Unmanned Aerial Vehicle) velocity in multipath fading channel environment. Simulation results show that the performance difference depends on the pilot
arrangement and pattern, and we confirmed that the frame structure proposed in this paper can provide a stable secondary link for high speed UAV system.
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Table 1. Channel parameter

Channel model Rician Fading
Maximum delay [us] [0 0.4 0.9]
Number of echo paths N 3
Rice Factor K [dB] 7
Power loss [0 -5 -10]
Speed of vehicle[km/h] 250

23 Zdd 4A

A7 Bl EAEE dold FAE g xy
9] F%%¥ SC-FDE( Single Carrier-Frequency
Domain Equalization) %218 A-&3le] AA3),
SC-FDE W2e] Zd|dd F+x% OFDM¥ fAFSE ++

Z2 (CPE X¥3ly SC-FDE: 53] A%
Aol OFDM HI58 As, 884, B45E
Astax wAgY A9 FE7)d @ mgsitE A
44 7HAT10-11]. SC-FDE Al2doAE N 2o
e HzE AT CPE BoA A4 &

oAl CPE AAste] thA] N Zolo] £5&
ARE-8H ojujo] dolE] e vhE 212l

r=hxXzx+w 4)
A AdA r, oz, h, wE 47 Aol N9 41

WE|, AdHE, Femeolt Ne F
= Alolzz %9 71 w7t A Zage
of %

K

&
oo E

i=] 7] = =
e, dlold, aela sl SRo® o FojAn Z}
e — =1 =
&5 CP 78 283
Pream | data data data data data data | pilot
ble #1 #2 #3 # #5 #6
v Ty o Y
cp symbol data (CP known pattern data “

a8 2 7|2 =3 7=
Fig. 2 Basic frame structure

24 E3Y FoF SES A4 =AY 4A

A e 71719 olF&HEE wkgste] T
a4z deldadodre =5 Faes 13t
of Bdelel AE A 4TS PIATI A
stk 7] ZEd 2o AS FA7]9Y ols & ET)
Aol Ag A 2l Fxolw, ¥lvle] &
7ol W AdT o] ool HATH13]

upgla] Fel7]e] £25 Ao 250km/hE 7143l
dolg #74& AAsty 1o w= ZyPy FxS A
ANA Hes EEINEE Ik 7|8 Zyq) Tz
A5 ddelel a7zt dolg =7)¢)

’70 ‘ known pattern dataw
a8 3. s s xlof 2 Zge F=(1)
Fig. 3 Frame structure by pilot arrangement(1)

’7@ symbol data

1117



JKIECS, vol. 12, no. 06, 1115-1120, 2017

29 38 679 dole BE uel Q8 A
o] AUFAL FYHEE AT zdo 7EE

I 128

data
#1

data data
5 Pilat a0

data
#8

deta
#

data
#

brean | dita
ble | #

data date
% Filet o

data date
# Rt #
¢ | nown pattern data

T2 4 oS s xof wE =ael FEQ)
F

Fig. 4 Frame structure by pilot arrangement(2)

9 43 3709 HlolE B2 w9z 5y
gto] AEFAS Fstes AAT x4y

epa,

date daa [B date | date | date | date [ date [ date
5 Pilot 5 Pilot 5 ilot | " | piot 5 Pilot 5% Pilot 5 Pilot 5
| known pattern data

J7 5 oA dfxfof mE =gl £XEQ)
Fig. 5 Frame structure by pilot arrangement(3)

S

o
e
I

BN o

Pream
ble

a7 5% A delE #% uelE el 49
sl ARFAL FAFES AAR Le9)

e,

., 2o|als
2 AdAE Fe7] SAALBEA ADFH @
nelES Agstel AUz WA Be Zoy Pz
g Agse] BNYS AL Y5e )
EEY Fo5 FHS 99 HAD A we F
b oltE wush) sistel MgelA ANE ch
oA WA A

1118

Preamble

to multipath

Frame fading AWGN

Pilot

QPSK

Data(bit) mapper

QPsK channel

P
demapper Equalizer remove

0% 6. CHEZ 2 Hold sdetdolM S5
7ls ¥

Fig. 6 Transceiver function block diagram in
multi-path fading channel

SEg Ui, 2o

¥ 2. A" mlz2folg
Table 2. System parameter

Parameter Value

Modulation QPSK

Bandwidth 400kHz
Cyclic Prefix 12
k—point FFT 64
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