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[Abstract]

Due to the increase in the data traffic for the aeronautical communications, LDACS has been proposed to support the data link
in the continental domain. LDACS is defined in two standards of LDACS type-1 and LDACS type-2, which are going to be
selected through the intensive comparison. In this paper, we analyzed two types of standards and evaluated their performance for
various channel models. Simulation results show that both LDACS type-1 and LDACS type-2 have a good performance in the
en-route channel model, while they have a poor performance in the airport channel model. In the comparison results for LDACS
type-1 and LDACS type-2, LDACS type-1 shows the better performance of 1dB than LDACS type-2 owing to the stronger

channel coding technique.
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Fg71o1AM 2755z HlolE EFo] Sl uel,
AR Hloly B4 oS BAdehes
ool Saistar itk [1],[2]. ©f
o, ¥]=re] FAA (federal aviation administration)S} -F-33<]
EUROCONTROL=> 2020 ©]§- #8719k A7 Al2=8) 7]
ATS (air traffic service)®} AOC (airline operational com-
munication) H|o|E] $A1-& XY= vlg)] &2 B4l stk &
T AT ZRAEZS AZEI I, o]E FCS (future communi-
cations study)2} 83} T}

FCS®| & A7 A3}, 3 13 o] An|27} o] FolAl= o
ool sl 374e] Sl 7ol AAFHAt FFF A=
IEEE 802.16e Mobile WIMAX TtZel 7]9+gk AeroMACS
(aeronautical mobile airport communications cystem) A] 2<%l A}
5 Austa glon, o 2X/FA el A INMARSAT
SBB (international marine/maritime satellite swift broad band)<}
EE T AR ARE-S A arsar Qltk v et o 2 i
1 A3 A2 25= L-Band 37 U9 & AFESh= A=
+ ¥ B2 422 LDACS (L-band digital aeronautical
communications) type-1 (LDACS-1)2} LDACS type-2 (LDACS
-2)¢] 57 7HA] Bdlo] ARMH S oH, 5 - T 1 F Shte] A
285 Y72 SI9iTk LDACSE HlolE 541 oj9jof %
7] YA 2 = 7HA), GNSS 70 & A AEle] B et 7%
2248 7Fsd A om 7HaL 3l

LDACS-12 OFDM (orthogonal frequency division
multiplexing) H 32 o] 719kek U5 REE3} (multi-carrier) &
sl &g 7)ok 7|45 7ke] dole] AF kel whel, FL
(forward Link)9} RL (reverse Link)Z #2|8}il ©]& FDD

(frequency division duplex)®2o2 A9 3t} [3]. WHH,
LDACS-2= GMSK (Gaussian minimum shift keying) 3=

S AHE%F T kT (single-carrier) S22, TDD (time
division duplex) H2]-& AR gt} [4],[5]. -7 LDACS B &2 7}
Egol wleh vje) FBEN FAOZA 27 Fo BEE 5
Wt %] EH0R 1% BEe AP S 1
Aol B7he 5 ik

7% 12 dA) L-Band F3H tl9e] - A8} LDACS
A28 ] Tk 3 o o5 WolETh L-Band T3 t 92
GSM (global system for mobile communications), DME (distance
measuring equipment), GPS (global positioning system), Galileo
ES5, JTIDS (joint tactical information distribution system), —L&] 1L
MIDS (multi-functional information distribution system) 5 7] /3
& Al=Ele] Az Qleke] ZeHdE o] LDACS 53 22
A2 B B4 Al =B 917 Fak Sl of o] whE
t}. o]} eI ste] LDACS-1 A|2~ElS- OFDM W74 o] F3}
T Lol goldk S o= Qlal v A8 Al=' A 1A
o HAx

F23}s}7] ol Bol 3 FAlS 2=t [6][7].
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Table 1. Communication technology for service area by

FCS results.
Service Area Technology
LHS72H S LDACS
CH2H/ 2X|/ZX| 2 SA4l INMARSAT SBB
3 Sl AeroMACS
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5 7 | arsis |
GSM DIMH % DMV %J DME Galiloo ES R
A l Frgq
960 | 978 | 1025 1035 1085 1095 1150 | 1164 1213
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Fig. 1. L-band frequency usage.
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Table 2. Parameter of LDACS-1 system.
Parameter Value
Effective bandwidth(FL or RL) 498.05 kHz
Sub-—carrier spacing 9.765625 kHz
Used sub—carriers 50
FFT length 64
OFDM symbol duration 102.4 us
Cyclic prefix 17.6 us
— guard time 4.8 us
— windowing time 12.8 us
Total OFDM symbol duration 120 us
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Fig. 3. LDACS-1 frame Structure. Frame duration 36923 s
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Table 4. Channel model parameter.

Fading Delay Doppler
Rician Gaussian,
ke=15 dB direct + 2 delayed LD;;EEO Hz
(direct/total | paths fMy=0. 85,
ENR | scattered) fM;=—0.6%f
near—spec / delays: 1o=0.3 us sp;eadéi o
off-path SR | To=15 ps 1S0=0.05%*fp,
6 dB 1$41=0.15+fp
exponentially
APT Rayleigh decaying power | Jakes
kr=—100 dB delay profile, max | fp=413 Hz
delay: Tmax=3 US
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Table 5. Parameters for the performance evaluation.
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Fig. 7. BER performance evaluation results for LDACS-1.
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