B.1 e 6-1
6.1.1 (Pacific OceaniC ROULES) ..........coeeeeeerienienieneesiesieeie 6-2
6.1.2 (Polar ROULES) .......eccueeiecieesie ettt 6-6

B.1.2.1 e 6-6
B.1.2.2 e 6-7
6.1.2.3 e 6-9

6.2 911 CNSATM s 6-10
B.2. ] e e s r e e n e nnee s 6-11
8.2 2 et b b ne e reas 6-12
B.2.3 e n et nr e e neeneas 6-14

8.3 s 6-15
B.3.1 e e 6-15
0.3.2 s 6-16
6.3.3 CNSATM 6-18
B.3.4 e 6-19
8.3 D e e 6-20
6.3.6 | ———————————————— 6-21
B.3. 7 e et 6-22

8.4 e e r e nae e ene e r e e ereenneas 6-24






B-L. - 6-3

6-2: POlar e 6-7
B-3. 6-16
B4, e 6-16
6-5: CNSIATM s 6-17
6-6: CNSIATM e 6-17






6-1:
6-2:
6-3:

(PACOTS) ottt
(Polar Routes) () e
(Polar Routes) () e



VI



CNSATM

CNS/ATM (RNAV) FANS
FANS
CNS/ATM
FANS
CNS/ATM
911 CNS/ATM
/
CNS/ATM
/
6.1
(TAIPEI FIR) (NAHA FIR)
(HONGKONG FIR)
(MANILA FIR)
CENPAC NOPAC
( Trade wind)

747

6-1



(ADS)
(ICAO)

6.1.1
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(Pacific Region, PAC)

(NOPAC) (CENPAC)
(CEP) (SOPAC) (Guam)
6-1

1. (NOPAC)

(Tracks) (routes)
2. (CENPAC)

(PACOTS) /

(Tracks)

3, (CEP)
(Tracks)
4. (SOPAC) /
(PACOTY)

5. (Guam)

(Tracks)

[6-1]
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: PACOTS(Pacific Organized Track System)

PACOTS ( 150 )
PACOTS (OTRS)
PACOTS R220 RS580
A590 R591 G344 100 10
60
PACOTS PACOTS
6-1 PACOTS
PACOTS
6-1: (PACOTS)

PACOTS Tracks Origin/Destination Note
Track 1 Japan to Pacific Northwest
Track 2 Japan to San Francisco * RNP-10
Track 3 Japan to Los Angeles * RVSM FL290-390
Track 4 Japan to West Coast US * 2 Degree/I00NM Min
Track 8 Japan to Dallas

Tracks11 & 12

Japan to Honolulu

Pending for Futher
Study

Taipei/Hong Kong to San
Track 14 & 15 _
Francisco/Los Angeles * RVSM FL 290-390
Track 20 Sydney to Los Angeles * 2 Degree/I00NM Min
Track 21 Auckland to Los Angeles
* Pending for Futher
Tracks A&B Honolulu to Japan

Study
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Tracks C,D,E,F,G West Coast US to Japan e RNP-10
TrackH-K West Coast USto Taipei/Hong Kong ¢ RVSM FL290-390
Track L West Coast US to Manila e Track C-G &M :
Track M Dallas to Japan 1 Degree/50 NM Min
Track W Los Angeles to Sydney e Track h-X:
Track X Los Angeles to Auckland 2 Degree/100 nm Min
1. (Reduced Vertical Separation Minimum, RV SM)
FL290 (29,000 ) FL410(41,000 )
2,000 1,000
2002/02/21 FL 310-410
2. (Reduced Horizontal Separation Minimum, RHSM)
100/100 50/50(
30/30)
3. / (In-Trail Climb/In-Trail Descent, ITC/ITD)
(ACAS) (TCAS)
(ADS-B) (HF) (VHF)
4, (Dynamic Aircraft Route Planning, DARP)
5. (User Preferred Routes, UPR)
6. (Oceanic Free Flight)

PACOTS FANS
FANS
PACOTS
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FANS

6.1.2 (PoLAR ROUTES)
(Polar Routes)
CNS/ATM
(Polar Routes)
6.1.2.1
78

POLAR1 2 3 4 4
POLAR4 3 2 1

20 30 40
100 140 90 300
G212 ( ) 300
150 300
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168
58.4 Polar 6-2
Polar 1 GOPTO 89 00
87 32 N 30 00
Polar 2 Bratsk 89 00
Polar 3 Telok/solok / 84 30
Polar 4 Magdagachi / 79 00

Proposed Polar Routes

Folarl - 87°30N 032'007E
]

Polar 2 BO'007N 168" SR W | |

Polur 3 -  1aE 58" W

e “.lr

Palar 4 - '-' TN 1GH'SETW Pi I rl Fxlts'Fotrles of Capndlan
plrolled Alrspace; “_““——._.___H_
I||.|. ind West L]
\_t:.....l_' OED: 00w
aw York =
f-ﬁ.... 1':-1-,-' '=:----:~' 073:00W

=

6.1.2.2

[6-2]
6-2: Polar
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1000

2 ( 6-2
6-3)
6-2: (Polar Routes) ()
C ) (

Atlanta— Seoul 124 $44,000

Boston — Hong Kong 138 $33,000

Los Angeles—Bangkok 142 $33,000

New York — Singapore 209 $44,000

Vancouver — Beijing 108 $33,000

Vancouver —Hong Kong  |125 $33,000

[6-3] (Russia Faa & Nav Canada )
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6-3: (Polar Routes) ()
(nm) (nm) (nm) (Minutes)*
Atlanta - Seoul 7,138 6,190 948 124
Boston - Hong Kong 7,966 6,909 1,057 138
Boston - Seoul 6,818 5,911 907 118
Chicago - Delhi 7,483 6,487 996 130
Chicago - Hong Kong 7,787 6,753 1,034 135
Chicago - Manila 8,129 7,053 1,076 140
Chicago - Seoul 6,538 5,668 870 113
Denver - Seoul 6,187 5,361 826 108
Detroit - Beijing 6,633 5,746 887 116
Detroit - Seoul 6,623 5,742 881 115
Detroit - Taipei 7,542 6,540 1,002 131
Houston - Seoul 6,825 6,112 713 93
Los Angeles - Bangkok 8,259 7,167 1,092 142
Los Angeles - Beijing 6,252 5,417 835 109
Los Angeles - Delhi 8,011 6,948 1,063 139
Washing DC - Seoul 6,949 6,023 926 121
Minneapolis - Hong Kong 7,494 6,498 996 130
Minneapolis - Singapore 9,055 7,879 1,176 153
New York - Beijing 6,833 5,926 907 118
New York - Delhi 6,633 5,747 886 116
New York - Dhaka 7,882 6,833 1,049 137
New York - Hong Kong 8,060 6,997 1,063 139
New York - Seoul 6,885 5,987 907 118
New York - Shanghai 7,386 6,410 976 118
New York - Singapore 9,884 8,287 1,606 209
New York - Taipei 7,798 6,770 1,028 134
San Francisco - Bangkok 7,925 6,875 1,050 137
San Francisco - Beijing 5,915 5,124 791 103
Seattle - Seoul 5,199 4,413 786 103
Vancouver - Beijing 5,409 4,584 825 108
Vancouver - Hong Kong 6,489 5,533 956 125
Vancouver - Taipei 6,074 5,176 898 117
[6-4] * 460
6.1.2.3
1992 11 (RACGAT)
[6-3]
1998
(  Polar 1,2,34) 1998
6 2001 1 500 1998
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7 ( ) 1998

1999 2~3
(Polar Routes)
1 (United) (Chicago)
2. (Northwest) (Detroit)
3. (Continental) (Newark)

(Aeronautical Mobile-Satellite System, AMSS)
(International Maritime Satellite Organization , INMARSAT)

(GEO) 75
(LEO) HF
[6-5]GPS
(GDOP) (GPS)
(ADS)
(DLK)
6.2 911 CNS/ATM
911 2 [6-6]
FAA DoT  Department of
Transportation
911 (Rapid Response
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Teams) [6-7]
6.2.1
GPS 6.2.2 GPS
6.2.3

6.2.1

[6-8] CNS/ATM
(1) (2
3 MOPS Minimum

Operationa Performance Specification

[6-9]
[6-10]
16 FAA
FAA/
configuration
1 Mode S
2. Mode S
[6-8]

1 software modification kits reprogram

AFDL air transport data link
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hijack code 7500 panic button

2.
3. standby
Boeing -
Airbus -
standby
2002 11 [6-11]
ARINC
security messenger GPS ACARS
10000 Qualcomm satcom
[6-12]
MOPS FAA RTCA
specia committee
- 1 changel DO-181C S
Mode S 2002
6 1 FAA
S FAA
[6-8]
6.2.2
911 CNS/ATM GPS
LORAN-C 2001 9 10
Volpe (The Volpe National Transportation Systems Center)
[6-14] GPS Globa Positioning System
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GPS

FAA Johns Hopkins

[6-13]
911
GPS L1 [6-14]
GPS
GPS
100
GPS
FAA GPS
FAA GPS 30-50
FAA
2002 8/9 GPS
En-Route Simulation
Simulation 2003 [6-16]
GPS
GPS
range navigation - C Volpe
FAA USCG US Coast Guard
Moderalization

GA Genera Aviation

LORAN-C
LORAN-C FAA/USCG
approach phase
accuracy availability
continuity

6- 13

GPS
GPS

[6-15]

GOERS GPS Outage
GOTS GPS Outage Termina

LORAN-C Long

LORAN-C

LORAN-C

LORAN-C
lateral navigation

integrity



1 LORAN-C

USCG
2. uninterruptible
power supplier solid state transmitter
3. USCG LORAN-C
out-of-tolerant 6
10
4. LORAN-C 40
LORAN-C
al-in-view H H-field Ohio
LORAN-C 250 WAAS Wide Area Augmentation
System Capstone LORAN-C GPS
LORAN-C WAAS
LORAN-C GPS FAA USCG
GPS LORAN-C [6-17]
6.2.3
911
1 [6-18][6-19] 2
[6-20][6-21]
Connexion [6-9]
Honeywsell
[6-22]

6- 14



[6-23]
911
CNS/ATM
Fred Smith 911
CNS/ATM
6.3
6.3.1
Association, |ATA)
90 35%

5% 6%
15% 20%

CNS/ATM

CNS/ATM
CNS/ATM [6-24] FedEx
10
ADSB ADSB
[6-25]
CNS/ATM [6-24]
(International Air Transport
2010

51%
10%
6-3
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6-3:
6.3.2
CNS/ATM
CNS/ATM
( 6-4) CNSATM ( 6-5)
6-6
Oceanic EnRoute & Terminal Landing
Communication HF Voice VHF Voice VHF Voice
Navigation INS INS INS
Barometric Alt. Barometric Alt. Radio Alt.
Omega VOR/DME ILSMLS
Loran-C
Surveillance Voice Position Primary Radar Primary Radar
Report SSR Mode-A/C SSR Mode-A/C
ATC System Software System Software System Software
Comm. Gateway Comm. Gateway Comm. Gateway
Display Display Display
FDP FDP RDP
RDP
6-4:
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Oceanic EnRoute & Terminal Landing
Communication HF Over Poles VHF Voice/Data VHF Voice/Data
SatCom SatCom SatCom
Navigation INS INS INS
Barometric Alt. Barometric Alt. Barometric Alt.
GNSS SBAS GBAS
Surveillance ADS ADS ADS
SSR Mode-S SSR Mode-S
ATM System Software System Software System Software
Comm/Datalink Comm/Datalink Comm/Datalink
Display Display Display
FDP/Free Flight FDP/Free Flight RDP/ADS
ADS RDP/ADS
6-5: CNS/ATM
CNS/ATM Evolution New Markets
Communication -SatCom replace HF -SatCom
-Datalink replace Voice -Datalink, ATN
Navigation -GNSS replace Omega, -Oceanic : GNSS
Loran-C, ADF, VOR/DME, | -EnRoute: SBAS
ILS -Landing : GBAS
Surveillance -ADS in Oceanic Flights -ADS
ATM -ATS -ATS
-ATFM -ATFM
-ASM & Free Flight routes -ASM
-ADS -Controller Decision Tools
-Datalink -Airline Decision Tools
-4D Conflict Resolution -Computerized 4D Conflict
Probe
6-6: CNS/ATM
CNS/ATM
1.
(Inmarsat) ( GPS
GLONASS )
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(SatCom)
(ACARS)
FMC  Honeywell
ACARS Cadllins Allied Signa
3.
CNS/ATM
CNS/ATM
CNS/ATM (
6.3.3 CNSATM
CNS/ATM
1 (Strength)
2. (Weakness)
. (ICAO)

6- 18

SatCom

(FMC)
(GPS Receiver)

Honeywell  Collins

GPS Cadllins, Trimble

ATM)

SWOT



3. (Opportunity)

. CNS/ATM
. ATM
4. (Threat)
. CNS/ATM
ATM ATM
6.34
CNSATM (ATM)
(ATS, FIS)
1.
CNS/ATM
/ CNS/ATM
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/ CNS/ATM
[ ]
(Airplane) (Airline Operations Control,
AOC) (Air Traffic Control, ATC)
[ ]
CNS/ATM
[ ]
6.3.5
(Boeing) Air Traffic Management, Boeing Capital

Corporation, Commercial Airplanes, Connexion by Boeing, Military Aircraft and

Missile Systems, and Space and Communications
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2. CNS/ATM
CNS/ATM

CNS/ATM
3.
6.3.6 /
() C )
CNS/ATM
CNS/ATM
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CNS/ATM

CNS/ATM
CNS/ATM
CNSATM
CNSATM
(ATCAS)
CNSATM
(ATCAS) CNS/ATM
1. CNS/ATM
2
3
4,
CNSATM
5. CNSATM
6.3.7

CNSATM
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CNS/ATM

15
CNS/ATM
CNS/ATM
CNSATM
CNS/ATM
1. CNS/ATM

2. CNS/ATM

CNS/ATM
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