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2. FZEOWRK
GNSSFEZERF D A APNT (Alternate Position
Navigation Timing) &FrL, &[E TEDMLEEME
DR ENTEY, ICAOT HAPNT D LEEME)IE
Z HILTUWA. NSP (Navigation System Panel :
WiEY AT L)L) T, HMuEESTHD
ANC (Air Navigation Commission : fTZEE E <)
XVEEI N HmFEE (a7 h—F) Oo—
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DEITHREL, #HDHTWDI[8].

- Concept Requirements Definition in Fiscal Year
(FY) 2011

- Initial Investment Analysis Approval by FY 2014

- Final Investment Analysis Approval by FY 2016

- Solution Implementation Starting in FY 2017

- Subsequent In-Service Management

FAACHEET S TUNHAPNT D R KS B 2 #2112
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HFEEE92. 6 mIZADS-B~DERIZIH U2 H DT
HY, 3NMDOERL—2 a3 &G0 L
WER LR o TS, 92,6 mDEEFREE 121X
WAMDPEREBEL(: T o 5128 mA AW D Z & b iEES
HCThH 5 [9].
FAALIZR i, BRINODDLR (KA >V #fizesdit& v
A —) RHEEIZB W THFERB N ED STk
% [10][11].

21 FAMZI 1T D APNTOMEREEL I
Navigation Surveillance
Accuracy | Containment | Separa | NAC, NIC
(95%) (107 tion | 95%) | (107
4NM 8 NM
En Route 5NM | 926m | 02NM
2NM 4NM
Terminal 1NM 2NM
3NM R6m | 0.2NM
INAV | 03NM 0.6 NM

NACr: Navigation Accuracy Category for Position
NIC :Navigation Integrity Category
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3.3 PsuedolitelZ & AAPNT

FAADRRET L TV DREE T AT A3fIc H H D,
FD—>)Psuedolite (BELIffT2) TH B [13].
o EICRRE S D EEIRY 72 (Pseudo) T2 % H
WTHIREZAT 5. MO EEZ BT 5729
W21, AR YA FOREFE RN LI L 12D it
ZEEIUT IR 72 S APNT DY — B R 21T H Z &8
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3.4 LDACS-NAVIZ X 5 APNT
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25 [10]. LDACSE1E, KA Y ®DDLR (KA
FHMEE X —) RIS TN D
IGHz s DRZER DT P X NVBEV AT LA TH Y,
kDT v— F TCOFHAPEESNTND.
LDACS % i3 (25 Fi 4~ 5 LDACS-NAVIZ L V) 2ok
NHBEVEZRETH720120%, vEY T LK
FIRFRHE &l > TTOA (5 53R ) 7> HHIER
Z4T 5. LDACS-NAVIZE, 2FE T/ L CUVHFAADEE
MR IS TE 22N H DD [13], APNTO A
D—DEINTND.

GS TX Signal (forward 1ink)

S U S

(Ground Station)

5 LDACS-NAV (Z X % APNT

4. DMEIZ X ZAPNTOREEICETHY Iab—
va VEE
DME/DME(Z & 2 INZ I ZBE I ML TREH S Ty
%73, ICAODPBN~ == 7 /W2 L% &, DME/DME
AR Z D JFIEIZIIRNPO. 3D VERE % i 2. 5 RE S A3
72UV E EF TS, RNPO. 3T & 41 HGNSSD
PRI AT LIZDME/DMEZ FFI 3 5 72 9121,
BUROEFE TITEHTE T, BEOUENLE
T 5. FANOVEREZEAETIL92. 6 mD IR EE A

AFHUEDRTIIRRES (F14EPER 264:6/)

ORI TV DA, Mizes & 25 ODMER] O £
MRZ (1207 ) XiT/h & (60° ) HAITIE,

DOPZREEL 722 Z &5, 33. 3 mD RS FE /3 L
KEhnd. BUTODMEDKSE X, 0.07NM (129.6
m BETHDZENRHERIISILTHDR, TOWN
UL, A>T a s —4230.06 \M (92.6m) , k
FUARCED0.02 N (37.0m) , EHRICK D
HDH30. 04N (74. 1m) & RFEHN TV D [14].

FAAZ FRL & L7 AR BA THREBE O BB S T &
nNTEY, £ r7arl—20WES, RITER
IZ X DMEREIENM T TV D, L, 6k
WL COMFHIRTZEEFI N TR, 22
T, BAIIEMHCERL, VAT L F—ZLD
HIEERRZE33.3 mZ BT 12 H 72V, (iR IEIC
KO RETHNHERZEEZ VI 2L —Ta
K OFRE L7z, SHREOIEREEIC X 5 R
21¥, JIE - JRE - mER EAEE LT THiE
TV BEAWD Z L TH DHRREDOHIEN ATHE
THHN, [EBGEOMGIC X HHIFEREDZE
O ECEMEET VG252 EIXTER,
Tebb, BERZEOEER G HBERE L E N
MR L0, 22T, [RBHRLIC L HH
PRARE DL B & A BRI THW s b b
A ML=V U MBI EIDEEMICERLZ. K
SHIG L LT, FFRER6IRT LI, A
25 COMBRRRAZ O A B B2 R4 L7z, AifRAT
BoOXtiE ORISR GFESR) 2704V T
WXk BBHT =22V TREHE LD EXT
IR T, BRI BRROGHEFTERNKE <
2o TWDHR, ZIUIBERDO LN EIR « BT T
HDHTDTHD., LA ML —V U TN L D
FAROREF % X8I, JeHRAN Il L7228 &1
ATWDED, EENEL DI/, JEITEN
WAIEAT D720 THD. VA hL—2 7
IZ &0 R USRI K 2 I FRRR 22 4 X9
T, 2KV, DIEOE KL > THH370
km (200 N\M) CTEH L7236, BHGEBIEIZ XD
BIBERA X150 mZ i %, ffE TX 72\ AL H)
B325.8 miZ ST LNy roTe. 25,8 mid,

VAT LN A VDT E33.3 mE D &
RKERETHDZ D, DMEIZ K W APNTHESR | Z
bizo T, [REHRICL DML E % 3F
AR T 20 ERH DL EEZXLND.

— 121 —



BINUEVIIICRER S (141811 K 26426 1)

HERN AR

10 N - :

g AN — R 1
= \ —EK2 |
2 6 ‘\ —EA 1 |

\\
0 &

0 50 100 150 200 250 300 350
JESTIEER N = (EdfrEe-1) *106

7 FERI L OBRICHT B BT

400 _§/§\1
— X2
— X1
— R 2

1000

0 50000 100000 150000 200000 250000 300000 350000
K8 LA KL —3 > 7IC L BIHRE

200

R 1
—-—j{g/: 2 / 4
150 =0
= R 1 /r/
% 100 —~BEA 2 // 25.8m
ok V'
e /v ZOOm
= 4
> 50
= 123m

5.8m

0 50 100 150 200 250 300 350
HIBEPERE (Line of Sight) [km]

M9 R - BERDEWIC X 2RI ZEO LB &

5. ¥&®

ARG TIL, ONSSPEER DAY 2 T MG
T HHIETORMB L TIREI N TN D A
AL, ENICEATIEOAY v k- TR
Uy MBI LTEELEZ., &5, DEICX?
APNTZ 283 2 BROARHHERIE I K 5 2R % E
BN S o 72, A1%1%, ERICEIT DMtk -
EEAL AR IS D E NS 1T D APNT OVERE B %

L, N6 Z2FEBT LD, FEPRERE

TH5HAOEAEOKEL, S OIITHHD

APNT= B 7 M2 RETLHLTETH L.

BWEE 7 U4y T T — Z I EENR A AT BT

ZEATIC ZHRfibTH X F L7z, @GR L BT E

R

BEIER

(1] "GPSIZC b fth [ D JML Ay 22 23 e A T BEIC
05 —AZEATHE AN, NHEHEFH
BH S8 B ASET, 20104F12 427 H

[2] Global Navigation Space Systems: reliance and
vulnerabilities, The Royal Academy of
Engineering, London, 2011

[3] Sam Pullen and Grace Gao, Inside GNSS Vol.7
No.2, pp.34-43, MARCH/APRIL2012

[4] Logan Scott, Inside GNSS Vol.7 No.5,
pp.42-63, September/October2012.

[5] Thomas Nagle, et al. Inside GNSS Vol.5 No.1,
pp.38—44, January/February2010.

[6] Glen Gibbons, Inside GNSS News, April 2,
2014

[7] Concept of Operation for NextGen Alternative
Positioning, Navigation, and Timing
(APNT) ,0020APNT White Paper, March 1,
2012

[8] http://www.faa.gov/about/office_org/headquarters_
offices/ato/service_units/techops/navservices/gnss
/library/factsheets/media/APNT _draft8.pdf

[9] Robert W. Lilley, et al. “DME/DME for
Alternative Position, Navigation, and Timing
(APNT)”, APNT White Paper, Mar. 1, 2012

[10]N. Schneckenburger, et al., ICNS 2012,
Herndon, VA , April 2012

[11] O—Jong Kim, ION ITM, Newport Beach, 2012

[12]F. A. Niles, et al. "Wide Area Multilateration
for Alternate Position, Navigation, and Timing
(APNT)”, APNT White Paper, Aug. 2012

[13]S. Lo, “Psedolite Alternatives for Alternate
Positioning, Navigation, and Timing (APNT)”,
APNT White Paper,Aug. 2012

[14] W. Pelgrum, et al,”DME Enhancements in
Support of NextGen Performance Based
Navigation and Surveillance,”FAA APNT
Documents, Industry Presentations, May 2012

— 122 —



