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Utilization of AeroMACS Infrastructure for Airports and Airlines
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[Abstract]

AeroMACS spectrum is a national resource internationally allocated by ITU at WRC-07. AeroMACS is an airport broadband
mobile communication infrastructure based on WiMAX-based IEEE 802.16e that enables real-time video, graphics, voice, and
high-speed data transmission. With the approval of ICAQ's development technology standards in 2008, 50 airports in 11 countries
have already completed the testing of D-TAXI or A-SMGCS technology using the AeroMACS infrastructure in 2019, starting in
the United States in 2009. With many advantages in safety and convenience in terrestrial telecommunications operations, the
system is becoming an area of performance improvement for airport operations in accordance with ICAO's ASBU plan. This paper
examines the current status of domestic development of AeroMACS and lists service areas applicable to airlines and operators. It
also seeks to promote safe and efficient next-generation airport mobile communication system services by presenting feasible

partners management in the mobile area and use of aircraft communication systems for active technology development.
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FAA (Federal Aviation Administration) 2 Eurocontrol]] 2|5}
TR} o] 5 F4] (ASCiairport surface communication)S 93k
BAIZIRE 7152 35 B3lE AeroMACS (aeronautical mobile
airport communications system)i= C-Band®] 54 714 &3 &
Al Hgog AMSSIES ITU (International Telecommunication
Union)el|A] &g =7} 2pabo o} (29 D[1,[2].

2Hld WIMAX (wireless worldwide interoperability for
microwave access) Yo 7|HFOE 3 AeroMACSE 3%
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II. AeroMACS Infrastructure

2-1 AeroMACS 271

AeroMACSE=  T]=9] NextGen (next
transportation system)¥} SESAR (single European sky ATM
research)°ll 4] @& oy Y9 24 xFskE 93] 31
H X230 F SANDRA (seamless aeronautical networking
through integration of data links radios and antennas)$}

generation  air

IEEE(Institute of electrical and electronics engineers, Inc)
WIMAX £59193]9] S8 3 A4 &3 UEYZ
(Seamless Aeronautical Networking) ©| 2= -4 7]HF L2 A E

= ATEACH3][4].
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Fig. 1. Frequency and Channel Allocation in AeroMACS.

F 1. AeroMACS ik & Mg &
Table 1. AeroMACS Frequency & Channel Distribution.

AGTOMACS 5 MHz Channel Spacing Channel center
No. of CH | Frequency, MHz frequency
1 5005
Lower 2 5010 5000MHz ~ 5030MHz
Sub-Band 3 5015 ( Assignment by
(5 channel) 4 5020 country )
5 5025
6 5095
7 5100
8 5105
9 5110
Upper 10 5115
Core—Band 11 5120 50?#&?;833’\9'—'2
(11 channel) 12 5125
13 5130
14 5135
15 5140
16 5145
Drone—dedicated assigned frequency(Korea)
5030 MHz ~ 5091MHz

¥ 2. SEX|H| 1™ E/0|SE ol 4 l=Z2| H|w
Table 2. Comparison of Fixed / Mobile Data Communication
Infrastructures in Airport Areas.

ACARS | Gatelink
Item (VHEADL) | (WiFi) SATCOM AeroMACS
Safety SVC Yes Yes Yes Yes
SPEED  |0.0315Mbps| 2Mbps | 0.432Mbps 2-10Mbps
Coverage Great Usually Great Usually
Security Great Usually Great Great
Reliability Great Usually Great Great
Cost Usually Great Usually Great

* ACARS : aircraft communications addressing and reporting system

AeroMACS-2 5.091-5.150 GHz, C tH<, AM (acronautical
mobile(route) service) TG TG A4 Ad &2 5
MHz, OFDM(orthogonal frequency division multiple access) >
A F-x9} ¥ TDD(time division duplex) ==l A 253t
CH(E 1), 28]aL 12 Sk 5L AP Sdapelvh4][5].

3 2E G o) tlolE §4l 1zt tigte] dHolE &
2=, e, Hekd, A, AAd Q] wlaleth FolA &
T U520l AeroMACS Q1 ehe FgtolsAH| =R AR Q17}
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HLIHe]

o] AJEle- o]u] f-3]2] SESAR 2020 ZZAE 9] YH-o]
w  SATCOM, L-DACS (L-band digital
communication system) % AeroMACSE ©12] =7} 2 33}
2 AlAEaL 9 o™ “AeroMACST SESAR 2 A E o] A
7V B let ZRAER SATCOM 5= L-DACSS} W] ek
wf 71 Adsgh 7]se]ar 7] o] F(taxiing)s 27 S84
o o|27|174A] 7P & IS = 7 AT Al =Fre T

Al2=El9] KOk AeroMACS PKI (public key infrastructure)
278 2] o) 2] A5S A8l 70, A% A B A
ol gAY QISAE Algste] -8 221 1F, A2 A
o] 9 dloJg 7|AAS A|-F38ko] ATS (air traffic service) 2
AOC( aeronautical (airline) operational control) &1l A-8-5]
= VHF (very high frequency) 33 EZlE & Y475 ojal &
Z1o|TH8].

o] Alz=Hle] 71 & A4S UinAlo] A, Bk, &3l
A DG AEEA FE o]F Aol A g =] 3
H| 2 FF A} (ANSP; air navigation service providers), &3l
A (ATC; air traffic control) % 3 1EE] (ATM; ai
traffic management) 9] ¥, H.ot, HAY, 39} -8 ThaFsk A
H| 22 shfe) Qlzehz 55k 193 Zlo|uh6 .

aeronautical

Y

of

g

2-2 A =%

ICAOIA  ANBHRE Aol EfreAlol A 2= ])(A-
SMGCS; advanced surface movement guidance & control
system) &8 g0l tg 7 FHo= AF &Y
&k g87d 9k Qb g o] dolth9l.

NASA (National Aeronautics and Space Administration)s=
2009%3 Cleveland F&<l|l 4] AeroMACS 1 Ze}5 4-4-3}o] g
371 B4, GG BSF], 1A (Surveillance), IPE 53 545
2l(voice over IP)& Al &3 T 17 2)[3],[10]-[12].

3 FAACIA = 20123 971€] F-8oll ASSC(airport surface
surveillance capability) HIX|E AleFsta AMEZFA]2~F(SFO)
T3l A H 7)5}e] SAT(site acceptance test)= €& SFSIT]

nl= ofel] ASAom skl = T HA 1371
ol o] Alzgle] A% o] 91 2019 7k4] o 3070 &
o 4SS AZekn otk PFFHCTU016914
= 7] FFHANavionics) Al2=¥lol|l &Ete] D-TAXI,
A-SMGCSE 43831311, WO (PEK,2017)oll A= 147119
Base Station®Z Shandong Airline?} D-TAXIE X|¥dl=
A-SMGCS A]2=E! (ADS-B; automatic dependent surveillance
-broadcast, MLAT; Multilateration, RADAR)< 7]+ 0 3 2IA]
7] o] F AHlE EUE S| $15ke] HonywellAH2] £l
£ AeroMACS D-TAXI AppE A3 588131t 13]. T3k
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(DYG) ©l4+= BEIDOUS} AeroMACS AJ2~El9] &8 =2 2
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<Honywell Z2 & E}Y] &-87]8 41>

+ ARINC 766 %3+ AeroMACS &3 A Avionics)3H]

* ARU(AeroMACS radio unit) :

IEEE 802.16e WiMAX Z2E3 5091MHz ~ 5150MHz
(B8 WS F34) AH
* AeroMACSE 58} IPS(Internet Protocol Suite) 541 2] ¢
* D-TAXI Application & ATN-B2 HA|2] H|E7]5:
RTCA(radio technical commission for aeronautics )¢] SC
214 /DO 350A=S =5=3}3L. EUROCAE ED 228A S 7+

* EFB(electronic flight bag) / COTS (commercial - off - the -
shelf) iPad®] ]2 &-& 3= 128 £3}: D-TAX], ©) 54 % &
Al aeke Ae] Ak 23 HA st = v, VoIp, H]H &
71'5& 2+ A-SMGCS.
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AeroMACS 45 Aldel ARgEl &&7]= B737-700,
Bombardier Global 5000 ©]1.H, AirbusAtell A% #5719
thet Fukg =AE el B WElE Seluke] A
Ak Qeks). ¥ L9 A GRS NG AAK
Z golsa 24w JolAe] A AR 40l AelH At
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Fig. 2. NASA Testbed at Cleveland Airport.
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E 3. AeroMACS & MH ZEM(11 7H= 5070 38
Table 3. AeroMACS Worldwide Roadmap.

No | Year | Country Airport(3 Letter, ICAO)
1 12009 USA CLE
2010 France TLS
3 |2012 USA SFO
China,
4 |2014| USAR). STU,MLB,0BF,SDJ,SYR
Germany,
Japan
5 |2016| China, KWL, MXP
Italy
USA, CIN,CKG,HND, INC,KWE,PEK,SHE, TSN, XIY
6 [2017| China(8), ’ ' B A
,XNN
Japan
Brazil,China,
7 | 2018 | Portuguese, GIG,HAK,LIS,MCI,MSY
USA(2)
USA(10),
Ch;g;(;@, ACY,ADW,ANC,BLR,BOS, CAN,CGO,CVG,
8 2019+ Ar entirxwa DAB,DLC,EZE,FOC,GZC,HGH,HHA ,HNL,H
9 * |IRB,KML,NKG,NNG,PDK,PHL,PIT,PRG,PVG
Czech
Republic

E 4. 224 =8 ¥ sl
Table 4. Global Coordination & Harmonization.

Item Subject
¢ Aeronautical Communications Panel,
ICAO Recommendation Future
Communications Study
* Frequency allocation : 5091 5150 MHz
for AeroMACS
ITU WRC 07 AeroMACS profile based on IEEE
802.16e 2009 standard
e TSO C207a AeroMACS Airborne Mobile
FAA and Station (AMS) Equipment
EUROCONTROL |+ FAA, EB No. 97 ,Guidance for AeroMACS

installation by the airport operator,2016

e DO 345/EUROCAE ED 222: AeroMACS
Profile,2013

e DO 346/EUROCAE ED 223: AeroMACS
MOPS(Minimum Operational
Performance Standards).2013

¢ EUROCAE ED 227: AeroMACS
MASPS(Minimum Aviation System
Performance Standards),2016

RTCA SC 223 and
EUROCAE WG 82

ICAC o ICAO Doc 10044 AeroMACS Technical
Aeronautic
Communications Panel Manual, 2017
Surface + ICAO ANNEX 10, Volume Ill, Chapter 7:
) ) AeroMACS SARPs(Standards and
DatalinkWorking Group ;
Recommended Practices).2016
(WGS)
ARINC 766: Aeronautical Mobile Airport
ARING AEEC. Communication System (AeroMACS)
AeroMACS Working . ’ .
Group Transceiver and Aircraft Installation

Standards,2017
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Table. 5. Field of application.

Application( over 330 item )
AeroMACS = Aviation . ;
Airport Authority Airline Supplier
Fire fighting
sjr?vL\J/z ATC Comm, [Luggage,
mana yement Airport Infor, [Catering,
Mobile IAir or? Ram GATE EFB, Flight
Comm. Ma‘;a emen‘t) CLEARANCE, |Information,
B O s, NOTAMS,  Fuel Supply,
18, ANMAS: Surface 4 DT Weather  Provision
Drone of
Management !
Navigation,Sur |Data qument
) . , services,
Construction, eillance [Transfer, L etwork
Fixed |Lighting, Terminal Flight Ops, applicatio
Comm. [NOTAM-D, Sensor, Ramp s and
Security Door isual Aids,  [Management managem
Weather and Service it tools
EUDES;;L?::‘" Ensure air IAir traffic,
reppuired b traffic, security|security and
Network airqport Y and safety safety
Infra. operations and management |application
repgulatory is in support for
. compliance aircraft
agencies
//\(7\/ - \"\
AeroMACS A Vender
‘ Network

ATC/AOC/Airport/
AIS(MET) System

ASR Airline Operation

«s» Wireless Cable
woee Asset Tracking
+++ Data Services
=+ VOIP

AIR Space Video Vehicle

DCL/D-TAXI/CPDLC/MET-  ADS-B Station

2! 3. AeroMACS 28 Al
Fig. 3. Examples of AeroMACS Applications.
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