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1) ICAO : International Civil Aviation Organization

2) CNS/ATM : Communication, Navigation Surveillance / Air Traffic Management
3) PSR : Primary Surveillance Radar

4) SSR : Secondary Surveillance Radar

5) SMR : Surface Movement Radar

6) RVSM : Reduced Vertical Separation Minimum

7) MLAT : Multilateration

8) ADS-B : Automatic Dependant Surveillance — Broadcast
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9) ASDE : Airport Surface Detection Equipment
10) ATC : Air Traffic Control

11) WAM : Wide Area Multilateration

12) PRM : Precision Runway Monitoring

13) HMU : Height Monitoring Unit
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14) VOR: VHF Omni-directional Radio Range
15) DME : Distance Measurement Equipment
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16) RFP : Request for Proposal
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17) FAA : Federal Aviation Authority

18) NLR : Nederlands Lucht- en Ruimtevaart Laboratorium (NL) / National Aerospace Laboratory

19) SWOT : Strength, Weaknesses, Opportunities and Threats
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20) SDP : Surveillance Data Processor
21) GPS : Global Positioning System

22) ADS-C : Automatic Dependent Surveillance-Contract



Non-Cooperative
Independent

Cooperative
Independent

Cooperative

RSk Dependent

Surveillance Data Processing System
(SDP)

=
T

&
o
—_
S
—_
o
ok
A
oy
)
>,
>,
[
i)
lo
-
ox,
ye
S

7t 124 7 A2l ©] ¥ (PSR)

O 1z Al #E ]t (Primary Surveillance Radar, PSR)+ 32 HIslal U+ &
719 1Al dIE 2obA] HEALE O o= HAupAIZEAF 9§ AR} #old <
A= o3 dFr) WS EUR qF7] AXE AHEste] FEFae]
FYo e RE HYPEAS FA T

O PSR AT+ vlTo|y FHo A= L-BandZ AM&3sl= 2%
9 FAF7t 15rpm AE FHojof 3= Aoz Qe AV E
e F95E 5 SBand(2~4GHz)E ©o] AF&3lal Qe

O PSRE A Eole= Hehg A xFHAA ¢ 16m HAE HoJoF 341, Ha =9
40m ©]&t7F Hojof sk, = AIRZIE}F 7] (ICAO) 714 (ANNEX-10)°l ©]&t
Ao FEWAF GHAL 16m*e F7]o st G2 0.5°~ 30°4F0] 1
Agl& 25Nm7HA], A5+ 10,000ft7FA1 &) F9 S, Wel= 360°7F &A1 71
Eojof 3

O a8y &de) ol28 3719 1435t} Huld JAFY] = st A

= 60~70Nm7}A], X 25,000ft7FA] €2 o] ).

I‘_EL

tri :3
e BB

0

]_

o

O PSR &F7]9 ID ¥ a1
H =Y U A o o3k

3} I
(ol 4222 WS dn 04 2 BEl 9 Heke el U8



Transmitted Pulse

Echo

% 142 PSRe MY =

L. 22k ZFA 8 °] B (SSR)

O 2+ ZA# o]t (Secondary Surveillance Radar, SSR

SR A Aerlzie 48
5o

WA §F7]9 EAAEE} AR

T

SSR2 e 8o oA deA FE LAy AlZtste] A= T FET)7)

A HPAEHRE AFFoezA Fg7] FAldd g T2 AHEHI U=

SSR&  =AAl GHUR, $A7], FAVIE FAEHC e tdEHu= AFEA
(Directional) SFE|W$} 5§24 (Omni-Directional) FHIUE T ™ IRz o g
12 dleolr o] dtetEet HHY Aol AXg. or|d AZFY dHu= ZAE
(Interrotation) $A13% & (Reply) FAEC 2, FAFH QU= SISB)Eo=
A8,

AE Modee Mode 1, 2, 3/A, B, C, D& 6%RF7F 912™, Mode 3/A: W
N FFo= AHEste Aoz d37)e A¥IEE 7] #1F ZE=oH, Mode
Ce WA AREsts AoR 7o AEAHARE &7 93 AE2 AHEH.
A& F9rE 1030MHz+02MHzol, &9 F3+ 1,090MHz+3MHzo| ™, &

2o P13 P3E2 FAEH FH9 Pulse® ©]Fo]AH, SIS H2Q P2+ A&
291 P1ET} 2us A A thao $4lo] &

i,

SHE A~ FE Traind 7|EZ o2 HAAZF 7H20] 203usQ] FHe Zgojw HA

TFAHH, T4 Z#old A2 W 0 ~ 127019 Data Pulse’} 1.45us 7+

23) SLS : Side Lobe Suppression
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24) SPI : Special Pulse (Position) Identification (SSR)
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25) ARSR : Air Route Surveillance Radar
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9= : London
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A

AZHA]
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7lYt} : Cold Lake

@GolF : Cape Town

%Y= : East Midlands
gy} . Gyumri, Yerevan
Elo] ¢} : Kinmen

A5 : Ostrava, Prague

2t EH] o} : Riga
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O Sensis AP =)

FEasaA et & A=" 5 AFse JAEH Mode A/CE Mode S,
Mode 3A, TCAS, 1090ES7} A=d ®lFrE9 A& FAL + Us
“MDS(Multistatic Dependent Surveillance)” 2= HIE°] MLATABIE 7§
Al =3}

L 2~ET oL Austro Controld} 2999 Luftfartsverket2 W &3 @ 3F
WE AMBZ2 A FAEC] U Sensis AHe] WAMZ| &S AdFy o, A AAZH
O &2 21 oA Sensis A WAM Al 2~HlS ALg Zo 13 329,

20109 7]Eo2 wl= Ul 357 F&ol Sensis AFe] MLAT Alx®lo] F3E o]
SEHI S

Sensis A= Plms BIESH {183 ofAloke] 357=o] MLAT AlF< T3t

[e)
e 28HT : Mode A, C, S, 1090ES
Z7] : GNSSA| =7 == 7]& EdAEY
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2] 22} : 5m rms@Surface, 30m rms@airborne

o FAAYFY . H 25071

o A& 7%l

o HolE ZBAE : 1~12sec EAH 75

o AlxHl ZXAAIZE : 250msec©] 3}

o Ho]lE&¥ &2 . ASTERIX Cat 10, 11, 34/48, 21(ADS-B), CD2(MLAT)

MDS Specifications

Equipment Outdoor Indoor

Specifications: quif i Equip

Temperature -40 10 55° C 1010 35° C

Relative Humidity 5 to 95%, 10 to 80%, i;! -
non-condensing non-condensing L i

Wind Speed 95 kis (operation), 120 kis n/a J‘ ',»',VJ
(survivability) — 'mJ

Lightning Protection

All external interfaces

Input Power Voltage

18-30 VDC or 100-240 VAC +/- 10%

Input Power Frequency

50 to 60 Hz nominal +/- 3%

Power Consumption

< 90W w/o heater, < 150W w/ heater

Safety Certifications

CSA, cTUVus, UL 60950, EN 55022,
61000, 60215, 60950, IEC 60950, CE

RF Compatibility

System Performance

FCC Part 15, Class B

Dependent on system configuration:

Transponder Types Mode S, Mode S ES, Mode A/C
RMS Position Error surface: <5 m

(accuracy) airborne: < 30 m

Target Capacity 250 targets

Track Initiation

5 seconds max

Target Update Rate

1-12 seconds (Adaptable)

Probability of Detection

>97%

System Latency

250 msec

SSR Interrogation

ICAO Annex 10 compliant

Data Output Format

Interfaces to other
Airport Systems

Air Traffic
Monagemem Syslem
A|r||ne Operations
—
Airport Operafions
—

Remote Confrol for
Monitoring System
—

1% 21.8 SensisAtS MDS t

O ERA A}

Mode A/C/S

ATC Tover Displays
Mode § A/C Dafalink
B —
_ ASMGCS

EdH

ASTERIX CAT 010, 011, 34/48,
CD2 (MLAT), Asterix CAT 21 (ADSB)

Target Processor (TP)

m Computes and tracks
farget positions (2D/3D)

® Performs time synchronization
of Remote Sensors

B Reports targets in multiple output
formats and output modes

B Monages dala communications
over wired and wireless media

m Schedules inferrogations

L.

Sensor/Remote Unit (RU)

W Recieves, timestamps and decodes transponder
reply signals and ADSB messages

m Interrogates transponders for identification,
altitude and data link (optional)

Reference Transmitter
(REFTRAN)

m Synchronizes system tin

m Stimulates system’s selfi
functionality

L=
2=

7k 44

EEE

Embedded Local Control &
Monitoring Software (ELCA
m Provides field trouble
shooting capabilifies
Maintenance Display
Terminal (MDT)
m Provides user inferface
for system control and
adaptation
m Displays system health
s and sfatus

JLEN T m provides recording, play-

back and analysis of data

HIgY 7], AEake] H1A) JEE AN

S 2 A|Fst= "MSS(Multilateration and ADS-B Surveillance System)'dt= H
Eo] MLATHHIE /W Al &3
20109 ell= A3 Brnool WAMA| 2HlS Prague®t Ostravaol] ©]o] Al WA=

— 43
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— SelexAt(el"g gl oh)olAl&= ADAM(Advanced Airport Multilateration System)}
AWAM(Advanced Wide Area Multilateration System)o|g} HIA; =2 A F3&
453t @A olggol FFFS  Milan  Malpensa(MXP)2}  Rome
Fiumicino(FCO) ol Al &%

- F2  IFAE MLATS 7lE EIEH AA4E7] $2e A8t
TMA/Enroute MLATS GNSSA| 57| & A3t

- Fa4%

N

BE : Mode 3/A, C, S, 1090ES
o AZE7] : GNSSAZAEY] BE 7]|FE EdNAED

o Hlo]E=¥3 4 . ASTERIX Cat 10, 19, 20, 21

MLAT/ADS-B System

Wide Area
Application

Airport
Application

A-SMGCS
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Synchroniser/
Site Monitor,

Y
W

Interrogator,

In Field Section

MLAT Technical Display | MLAT Dual Processing
rocessing Section === E
= || = —
=== s

Operational LANs

Surveillance Data
Processing

‘ CcwpP ‘

19 2.1.11 SelexAte] ThHSAHAAIA| 2~H O] A=

O Thales At

— Thales(=Y)AH= MAGS(Multilateration and ADS-B Ground Surveillance) 2}
BRlco] g SAHAA A 2RlS A F35)

— Thales Ate Z&p2s 9=, =YL £33 87 =] MLAT/WAM A 2~H & 7=

E : Mode A, C, S, 1090ES

=
o AZ57] : GNSSAZHE7] EE 71E ERAEY
Al
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O COMSOFT A}

— Comsoft(5¥)A= QuadantZt= HM =9 S HZAAA| ~HS A3}
- F8A4%

e F8EE : Mode A, C, S, 1090ES
NZE7]  GNSSAIZHE 7] e 71E ER2ET
« ADS-B$} MLATS| 533
e %% : ADS-B Sensor, Networked ADS-B Sensors

: Multilateration

* 5%% : Site Monitor, 7|5 EWZT

: A3 7] (Interrogator)
o do|E =832 : ASTERIX Cat 19, 20, 21, 23

* Transmitter is Integrated with a Central Processor to create missing

Inform.
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QUADRANT SENSOR QUADRANT SENSOR QUADRANT SENSOR QUADRANT SENSOR
SITE MONITOR /
REFERENCE
INTERROGATOR TRANSPONDER INTERROGATOR

@D@D)dQ

)

7 3 7

CAT o0 (MLAT), CAT oz (ADS-B)

SHIAP, CAT oup, CAT 03,
IEC 608705200

— RokeAH( =)= Vigilancegh= HA; =2 WA
— TE A A (Common View) GNSS AlZt571E F3 A 9| A4t
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NZr%57] : Common View GNSSA|ZH57] & 7|&F EWNAEY
T3 2AF : 5mel st

T2 24k 10me] s}t

FAA Y5 : H 50071

A AAZE : 250msec(FFA A A

: 500msec(WAM)
Holy ZJ4E : 1~12sec BA s
AN 2HF#E] . SNMP
dolE]&38 & 2] : ASTERIX Cat 19, 20, 21
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] Area_ control centre J

Interrogator

+ One or more interrogators
can be used to form an
active system

¢ Number of receivers
scales according to
coverage requirements

* A single processor can be
used or multiple processors
for redundancy purposes

( Proczassor ] ( RCMS* ] Local display

*Remote Control and Monitoring System

1% 21.16 RokeAte] MLAT 715 74 %

O Indra A}

— Indra(2=#%])E RokeAtst 71EAFE B3l WAMZ &S /Y A Fsste] 23

Qo FF3ha AL

A Az B8 BAS 98] S ARA AxE Bkl HEA 71¢)

QI Sensis Corporation, Era System Corporation, Roke Manor Res. Ltd, Rannoch

Y

Esz= B

CorporationAt o] &3k U, W=, PCT, f4 E35 BA39S

— F 7639 ASAHLA A 2=EH #d 535 24 43

— Sensis Corporation 3071, Era System Corporation 1871, Roke Manor Res.
LtdAF 1371, Rannoch Corporation 13719 &/55 © 53 X

— 2000 °]F 53 =9 % o5 A5Vt ALKH o2 SUF shal 9ls
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O MLAT A"l 7|edd S 2& olF4do] & RU%), CPSE T4 %= MLAT
A"l Tz, ‘ID Holg o A Hlo|HE F7} (tagging) 3t+= W/, ‘HI7] E
£ T3 T stationo] FEE Y FAVIE AHESE
o triangulatingdt= W Fol U=
— 9" 58 FERE fAe V& A EFrt 24/5F HA &L
A MLAT sAl7] A B9, MLAT Y EY]Z =9
71 ko] Fa3h

O 7I& 5381 &3 /MEeh

WA~ECASE FALA

— TDOA &% 3 HE = a2 A= B Alzdae dA 3 =z Ve

A

, #4171 R CPs FelA FEIE A%

g Bd o8 &de AT A2y =g 32 dxrles o&

System and Method for Multilatering a Position of a Target Using

Mobile Remote Receiving Units

7l | B dye 7]E9 3AEFHO e RU (Receiving Unit)Z TFAH ] Q=

36) RU : Receiving Unit % Remote Unit
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+ TDOA Hyperboloid
i

Multilateration with kinematic modeling of target

Target®] FHx Sx|ek LA} AR &< #EIF kinematicsE 53l
TDOAZ A4+ & TOA 243 #7143

3t 9% =4 W A9k Kinematic measurement= 37] ©]49] &E9

kinematic measurementS %
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sensor 1
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best receiver group in a multilateration

system

The use of Geometric Dilution of Precision (GDOP) for selecting the
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GDOP A4te 53l A2 receiver set=
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— 6719 7l&E Eol= MLAT A2=H 7|&, MLAT 914 &4 ALE P 7|5,
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0= A two-step approach for offset and position estimation from
A b
pseudo-ranges applied to multilateration tracking
559
Information Fusion (FUSION)
(AEw)
DEASE
26-29 July 2010
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Availability Analysis of the Multilateration Surveillance System in

A =
Kiev (Boryspil) Airport
58]
MRRS-2008 Symposium
(AE+)
pLEA e
22-24 September 2008
GERED
2 =2dMe AlEdEelde Tl Aoy F)ozel] AR
Boryspil E&ol THZAZA Azde Agar] AF B4 A
st ™. RU(Remote Units)e] HAE B&3] vt 7HAd o
f2.oF target 0% HE FA3 AEE o] &5t TDOA & T3 F, ALt
H RU9 AAE F3) error S T3 oS EA8l9 1 RUS 9% 9
£ error = HYOEZH RUY geometry 7} TTHEZAHTA Al
g ese] FFe MAL By
A= A Particle Swarm Optimization Based Multilateration Algorithm
) for UWB Sensor Network
St3l"% | Electrical and Computer Engineering, 2009. CCECE '09. Canadian
(A'd™) | Conference
DEBR
3-6 May 2009
(A LA
2 =FdA= UWB sensor network ©A Particle Swarm
Optimization7]¥F2]  multilateration ¥i8]l&S (°13F PSO
multilateration ¥3118]F)S A ASFATE Multilaterationol] 2 -8-3171
A Aoz HALaAsH, HLZ F5 H, ML ¥ (maximum
g oF likelihood method), semi-definite-programming algorithms -2

daglFo] AL goy B =FRoA= AEGoIHOE F3I
PSO multilateration ¥1g|&o 2 3 Axrl x7F &1 ALY
B2 o] yrol multilateration A4S 7)ol A3 g &S
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Geometrical Siting Considerations for Wide Area

e
Multilateration Systems
g}l | Position Location and Navigation Symposium (PLANS), 2010
(*1'27) | IEEE/ION
B A
4-6 May 2010
(AA L)
Multilateration =+ =41 positioning®] @& Al Fa3 F&
o2 AR = o] AH FAVE AAsks HAe wid W
ot S d7ste Zo] Fa% 242 AAHI U B ='dAE
_Lo,_o
multilateration A4S F= THI} dugSFS Loty I AS
o] XA wjxlo] oW PFE& HAE= AE DOP(dilution of
precision)= ©]-83to] frojlirt
0= Efficient ~Multilateration  Tracking with  Concurrent Offset
A -
Estimation using Stochastic Filtering Techniques
ek
Information Fusion (FUSION), 2010 13th Conference
(AE+)
M ED A
26-29 July 2010
(AL July
Multilateration AlZ=El2 A5 7]t o FA7] Atole] A&
Ao 2N AAE FHsI= Aotk FF Aol A= Secondary
Surveillance Radar(SSR)EA] HutE & gH e 4As5E o8 719 7]
A5go] T Akl Azte] AEE B g Bl 2ol ol
2o | TDOA ZAWHolT. A=use] ZAHNE olgatt o WAL 3
Q.o

Adle= dle b4 AEHw + raw receiving
timesE AF&3SIATH o|EA oM FF7] A FHY FEZQI




A technical assessment of ADS-B and multilateration technology

) =
in the Gulf of Mexico
53]
Radar Conference, 2003. Proceedings of the 2003 IEEE
(AE+)
pIEtA b
5-8 May 2003
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A = Multilateration tracking and synchronization over wide areas
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Radar Conference, 2002
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ADS-B Coverage Phase |

ADS-B Coverage Phase Il - Underway
ADS-B Coverage Phase Il - Proposed
Northern Radar Coverage
Southern Radar Coverage
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Coyerage is achieved'through the deployment of multiple ground stations,
each/providing ADS-B surveillance coverage to 200 nm.
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Combined Radar and ADS-B coverage with
initial ADS-B rollout
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Up to 19 multilateration sensors
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66) LAM : Local Area Multilateration
67) WAM : Wide Area Multilateration
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77) SSR : Secondary Surveillance Radar

78) SMR : Surface Movement Radar

79) RVSM : Reduced Vertical Separation Minimum

80) ADS-B : Automatic Dependant Surveillance - Broadcast
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81) ASDE : Airport Surface Detection Equipment

82) WAM : Wide Area Multilateration
83) PRM : Precision Runway Monitoring or Parallel Runway Monitoring
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oAl MLAT/WAM 847] <71
A - MLAT/WAM Al 2d] AA 2 7gt

WA Az EY R A A3

1
2
3
— 4 A A Y
5 TA - AFsH
oAl - MLAT/WAM 847]&7)d
— Ty AXE 7 84 e A D J)E EF F
— MLAT/WAM AA & 847« /N
— F/FA7 24a7E e

— Nz® EA/7A 84 7)E A
=)
=

A

— 99 X AA F A

MLAT/WAM AA & 71< ML
MLAT/WAM F&A 2 &= A4 2 74
MLAT/WAM <&/5417] AA 2 7

— o A% A AA 9 A

O 3 @A : MLAT A& 3 2 A A=
— 23} A MLAT A 2-® E3H7a

— SFATHZAH A A 2 (WAM) S0
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343 A
O BAF AlF3 2EE ds 8 74 A4 g5 de
— YUY IT £oF 43S 83 283 EoF 2= 2 7ls A
EbAL A F Ul Hardware? 7] Softwared}ste] A|E9] £33}, 83}

9 9 T Wy 5& AZa

al
A AA 23 - A - ZAR 9 gestal tr]5 291 Ul(User Interface)s &

YA AA SR

— dA A" Y FuftA S 9 H7)A (o : SMR + Display System +

— oA AE -9 FRAAzE AzAe AGH AAE 5P 4TS 2
— A7 MLAT 2§ SMR 2 A47H] EdAu sl At A4
« AR BFAM  FTVALEFARADANLE AT AE BE 7]
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ARl SMR2 3 2] Al At AAISk] AFASHA] =] - 9] UFlM HAAE &R
FYA MLAT(WAM) 4% 123 3&3A#ECIH(ASR) 2 ARTS(Automatic
Radar Terminal System)¥} AAIg A3}

— 74 Al="
* ARTS TFA4H : FFAAETFARA YA =" A7 AF &8 75
o THSAZLAIZHE - 2 A dFNEE &8
o FIAAHCIE(ASR) : A=A XA AF F&

— st A AEFA F4kE FFAAELE SHHEAYA =" TG AEerged
MLAT Al2=8ls QASHH F4Fe] FaFiEe =43t &5 A, o7l d<
g AA FFAAE OIH(ASR)S B8] A=At AASF] AFYGSEAl HUY - 9

O =AE & M Al=" AA 3§15

=4 A3 o B AH, ALF T Ve g o e AXds A

G T BAAA 2IdFeEN TAHE A MATeE AFY ¢

3511 slEd 3 FTEE A AAA=E =
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(MLAT)
A+
(SSR th A&
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71eh5 %
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» ARG ANF(ASDE) A4 149 AEF
Hdo =4 MLATol 752 dABolw ZEa(18d), AFT3 (18
W) ASDE?| duiss AY FY.
= AAZA ] MLAT 7188 2013~20163 @A) 0.2 Ao Qlof A|F
F33 7s)F38e] ASDE @tistA Mid MLAT 23 7Hs
- FEE WA gole ol Al AmA 28 B AaE FFr]e mEA Y
25 98 2016~2020d 74A] A A F.
= WAM 72 20179 ~2018d(2atd) o= Alg o] glo] 7Ed WAM
232 7bs

19 &3 MLAT Svjd =k

ol

* COQMSOFT «EBRE  #SELEX  rwaces  «Sensis

I8 511 AZGAE MLAT A28 £ 33}

o I% 5118 #Zo] &F9 MLAT AAFA7E e A= (5v], #d, &5
ofAlo}l UR) Fo FIUYW MLAT T+ thEE Az
MLAT A9 5 A9 W] MLAT szl @A 50z of3go] B

« olo] ®kal v, ozt FE, FHOMAOL T ONEESETES TF Az

o e

=
of HFHA EA7} g9 o}F MLAT 7% 44
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Aol Mz FE F

7h TR ANE S BB T A 3=z BA gdE s A
e &3 Qg Aol g4dE Ao= o4+

o mEtA 71E MLAT AAdA e 28200 A Ao =w 5 =7l tide=
sfe] Al A Fdiske A= o] 2o

T 27t 33 9 o R FAwSAAS T MLAT AAES &

2?} WO R AF A TE B B o
= T 34 9 aFxde] AL A4S FiI g VI AFFe=E
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3. MLAT 771 AAF e A8 A5 2 +9 UdS5

O MLAT A28 d7A%st $astel ohabejel 44 - €9 2 458 4% 7]

£2 L Bs

A% AT B4/ AP

it
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i
of
oot
9
=
it
oX

s Y
MLAT 7% 87 Q7418 &=
MLAT S84 %71 8 £8430 44

7Fs 3k MLATe] 7] AAHo] &4 T TW3aS HAA3st Testbed 75 2
MLAT AXA] - &9 T sl 33 AdAo] oJHe 75 Adolt A 2=8’(ASDE)
o} oA CIE(SSR)E AR ¥ FU FHFT IS Testbed® A Q.
71¥& MLAT lolOA =" AesHanE 53 MLAT AAES B8
s HZESt AH s 9 BgSs 53 AAES 283

AA LD Td= J_E% OPOEl Testbed THE /}jxéf”a&

MLAT MultipathE AA3%t= 7o) S22 A&7} Multipath7} %

ol I Zow AFHE 7etstd F2E e Tl TestbedE 75 8
|

53 AR BT AT ALS ALE ST AF B =

rr

z B
v, FEARIS e AN A e PRMe ALERA 7% 52 ZH3] 95

MLAT Al2=®lo] thd 71&7]&el s kst A EF(o : ICAO Annex 10
Vol. IV. FAA RTCA/DO-260A, EUROCAE ED-117/ED-142)7} 1o MLATE
Z .99 A ZAAHE AA L5 - 2o wpel MLAT A|~HS &4
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4. Zg

MLAT +5°| AXEF, A+
o #HA 7E/HAEA Y
MLAT Al2H 7|& 7]& 2

(0] '149d), AHAFF(159)o A= 9
ZFo|BE o] UH|ste] FFAHER FHoE
A AA 2 &8 52 HAa sfdte] Q3

MLAT Al2=®l 7 & A 3 Al gFAH[dEBE} 7=/l s 7]Ho] &
Bo= V& VE BY, AEx Z

ox
>
Rl
~
Ao
ofo
ofy
r o
i
>
=
i
4
Og(:,"
o
ol
i)
)
aksd

2oF

O tgiHzd AN Z8&Eore= A FIASLA (Airport  Surface

Surveillacne)$} F3d9e] 3F=EZ(Wide Area Multilateration) == FHITHA

(Terminal Area Surveillance)® ZA £/ & + U+

— ASMGCSE A, Ao, HE, kel 4717 8 7|52 T3ty 333 7)<t
[e)

A+ Jl

olr

Airport Surface Surveillance SSR CiA
- Auto Labeling - sllel ST Al =AY
- A HES, BE) ~SSR ML ©H! DEA 57
Sl BAI 28 08 2

PRM
Terminal area Surveillance -c8F 5222 SMOES IS
- Kl 15(2,000ft 0| of) =& 25| -ANF)| Ch=o2(4FE F)
ER28 EHA| S22t 0]A N2 =4 NTZ 23t
-atol Zroll 200l 2 FH= 28R4 ol 4= | - Hlo] & 75 Al EL Detroit Al

Wide area Multillation RVSM
- ZEE|ZHH] EHOl|Al EH = B Dt -FUNCHE
- MR AGIMSSR & Al U3} - SHEA R I 5 2R
- FAEFHE 2 &elF0|

19 512 MLATS] &8 Eof B3

>

A
Ky
offt o

2ol 5L QrASHA BAFEE A Yst= AL ZH 23] Fo]o}L
= 2 A A3 o] weEl Levell FE Level57HA] 9l
1

Al AGRA 715 HFE AGEAEOIHSMR)E Tl A o] FoA L 1o
2979, 45, 44, vkAlg, Label Drop 59 A% Astz &) 71«3z 3
e =8 s
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Heavy Rain I Snow Fall

False Target —»

KAL726
da72ai

~ ole@ SMR 7% WAE TR fiske] SMRH LAME 8 2 FoR
A el $YTAE HAT F AW, B P BUI L Y FFS 0

A ko AHAITAHE 24molA 5mE IA FAH.
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— @A = 2 AT A dAay/ela AAlEelr el oEstal oy A &
2p, HolE AL AIRb@EZEC1Y), Aot/ =ol o3 #Hely A A AT A

s dold A A= Jaf ot FH 5 wEHE 8ol A LA

A SAHAAI A 2'(MLAT)2 7] dloltel vlsf 44 51 &8n8]& o] dth3

o = A #3ta(Life Cycle Cost : SSR THH] 35%°]3d}), &2 HlolE 74l F7](1

Z2)% =2 ALEER d&f 7] F= 2 HS A0 - B T FE
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[} 0E - — [<R | = E— I:]‘
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41 00 ﬁv Reducﬁﬁn —-:-aaa—b 41,0004t
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\!'urumlﬂpg n ‘H-'—""" 400006

mirulmmzmmt $ mh'limum'wt'ml't .59.000!:

1-&&;«3 iﬂmﬂﬁ

Operation H :
of RVSM -‘-mwip » 310008 |

...................................................

19 5.1.4 RVSM(Reduced Vertical Seperation Minimum)

O s¥3PLF2 FAHFS AT Ad &F= A (PRM)
— 71& ol 4% o4 dlolH AAFIZ s AW FF2 ZA(PRM)7}F of
A
— MLATE 1% dlole B2lF7] AFoz 37 FHHFYLTZ FA o|2FA
(ICAO DOC 9643 : Manual on Simultaneous Operations on Parallel or Near
Parallel Instrument Runways) Bt BE3 NTZ 2 APM 75 &80 & AlF
4 Q= B4 A BFEZ PA(PRM)E AF

ot

Functional Improvements for APM

/M le—— 3.750m X 60
%‘N‘mlle-wﬂ-m--m-" ot
; \’Xt’_’ Runway 2 - Amval 4%0
Y o .
15° SO, 7
g2

Runway 1 - Departure

PAX TermlnalII 6,800feet
(2.075m)

¥ NTZ : No Transgression Zone

Update Rate :
b sec

NTZ 1 sec 1 sec APM : Approach Path Monitoring

Apm  UpdateRAte s o yseq 1 sec
5 sec

2% 515 AHENTFANTZ) 2 HEAZRUEL(APM) ME%
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2

2. JAAN 2" A5 B

1. AHFH o) 74

O MLATE #AAZ=RN(ARTS)H A5 93l b3 2] ICAO Standard Format

A8
Multilateration ATC/ACC/TWR
rggl'?‘; ?fm AsrREx Cat. 20
:’l‘ Plot & Track E - _‘_ﬂg
Sy & S ASTREX Cat. 19
MLAT Status Survelliance Data GWP

Remote Units Processor
[SDP)

GCentral Processing
System [CPS]

13 52.1 ICAO Standard Format

O MLAT Plot & Track A% : ASTREX Cat. 20
— MLAT A28l 7| A 28 (ARTS)ol ICAO ASTREX Cat20 FormatZ A8}
o] Plot & Track AEE A3t ICAO ASTREX Cat.20 Message Layout+ T

=2 o

w3 2
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D;teaf. I;Er(:l Description Resolution
1020/010 |Data Source Identifier N.A.
1020/020 |Target Report Descriptor N.A.
1020/030 |Warning/Error Conditions N.A.
1020/041 |Position in WGS84 Coordinates 180/225°
1020/042 |Position in Cartesian Coordinates 05 m
1020/050 |Mode2 Code in Octal Representation N.A.
1020/055 [Model Code in Octal Representation N.A.
1020/070 |Mode3/A Code in Octal Representation N.A.
1020/090 |Flight Level in Binary Representation it FL
1020/100 |ModeC Code 1 FL
1020/105 |Geometric Height (WGS84) 6.25 ft
1020/110 |Measured Height (Local Coordinates) 6.25 ft
1020/140 |Time of Day 1/128 s
1020/161 |Track Number N.A.
1020/170 |Track Status N.A.
1020/202 |Calculated Track Velocity in Cartesian Coord. 0.25 m/s
1020/210 |Calculated Acceleration 0.25 m/s2
1020/220 |Target Address N.A.
1020/230 |Comms/ACAS Capability and Flight Status N.A.
1020/245 |Target Identification N.A.
1020/250 |Mode S MB Data N.A.
1020/260 |ACAS Resolution Advisory Report N.A.
1020/300 |Vehicle Fleet Identification N.A.
1020/310 |Preprogrammed Message N.A.
1020/400 |Contributing Receivers N.A.
1020/500 |Position Accuracy 025 / 0.5 m

— ASTREX Cat.20 Message Layoutoll A ¢} Zo] &3 7]

= o

ot

ot
off N ol ol ®

X

.
ol
O~

[ ]
ot
N o

PHoz M

7] 21¥ FE : Mode 1, 2, 3/A

NN

I3, a4

H

by

X

by

$1A] : Cartesian Z3E(X,YZ}3E), WGS84 3%

Radar ¥ % : FF 3% =+ Cartesian FE

1% : Mode C, Geometric Height(WGS84), Measured Height
(Local Coordinates)

4% : Cartesian F29] AtE £5

Radar %5 : F2E @29 ANE £5

— Mode S MB Datag AF83l Down Linked Aircraft Parameter(DAPs)E %%

O MLAT Status X : ASTREX Cat. 19

— MLAT Al=®le ASTREX Cat195 AM&3te] A Al B (ARTS)ol

System

Status FHE HE3HH ICAO ASTREX Cat.19 Message Layout= Tha3 2.
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D;teaf. 1;321 Description Resolution
1019/000 |Message Type N.A.
1019/010 |Data Source Identifier N.A.
1019/140 |Time of Day 1/128 s
1019/550 |System Status N.A.
1019/551 |Tracking Processor Detailed Status N.A.
1019/552 |Remote Sensor Detailed Status N.A.
1019/553 |Reference Transponder Detailed Status N.A.
1019/600 |Position of the MLT System Reference Point 180/ 230°
1019/610 |Height of the MLT System Reference Point 0.25 m
1019/620 |WGS84 Undulation Im

— 9 ASTREX Cat.19 Message LayoutollAl & < Q1%°] System Status, Tracking

Processor Status, Remote Sensor/Reference Transponder StatusE ARE HE

2. 71& BAA =E(ARTS)H A-&H<h
O =Well 7] AA/LF5A AAA S OF-E MLATO| LykstE7] o] d2)5
o] MLAT®} QE|#H o] ~E m#3tA] &she. wels] 712 FAAAN =T A5 A
T2 AHS aeefor &
O MLAT A%do]E Format$! ASTREX Cat19/20& 418 4 Q& QdEHo|~
SubProcessor’} RDP(Radar Data Processor)ti §l=2 = RDPO <lIE#H o]

SubProcessor =7} A% &

O 718 #AAAN 22 BAtolE BAF77F 5% £E 12282 1AEH Qo] 1%
ol BAF71E 71 MLAT HolHE 7]& #eold vlole et a7 & F(Fusion)
571 ¢l A F7] WA 2L g3 &aglF W7 5 Fusion SubProcessor 1
o=t B

i

O 1% @99 MLAT ©Hlo]EE o]&3] Bt} AYs 1w 4" oA 7% Ao 7}
3l o] & 9|3 <HA 7]5 SubProcessor Y1do|EE FQ

ofr

O
4x

A" ASTREX Cat194] A HE o] & AAZF MLAT A28l AHS @ As7] 7]
E ZUEH /Ao T2 fadoels B

N

Fll‘

O CWPWY Target AA A MLAT ZAYs Yeld HQ71 ¢

735 ot AZA
ZkAE 0 ERA)SF 2ol A& F7FHE 98l ¥ SubProcessor ?j &

o]_ Q

i
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¥ 521 EHA BRI H-3
Target Symbol Target Type Hl 1
+ PSR target only
X MSSR target only
* Combined PSR/MSSR target
A WAM target = 7t

O Mode S MB Data FEE AHE3t X<$¥E Down Linked Aircraft
Parameter(DAPs) & #A|ol H Q3 Parameter’t U= 7A-¢ ol& #A|7|5 wt

%3t7] 913 A SubProcessor(RDP,FDP,CWP &) F7} ¥ fagel= Ha

3. Al HAA 2=El 3 AFH<l
O Multi-Sensor & A 28]
— 3 MLAT, ADSB & T&e &&7] "4 2o sl met ol 83
71 &l #AAI2=" W] Multi-Fusion/Tracking ®2]¢] 7]& Multi-Radar
Tracking System(MRT)®l| 4] Multi-Sensor Fusion System(MSF) S .= 7 &.
— Multi-Sensor Fusion System(MSF)= MLAT, ADSB & ©%3% Sensorg &3}
7] 913l gk ICAO Standard 1E]H o] 29} 7PH A AAF7E A LFH
O MLAT/ADS-B Standard W T3t AR E o] &3t DAPs & dE @A AR
o} 7<= Ad7ts

— MRT$} MSF Hlu
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¥ 5.2.2 MRT®} MSF¢] H|aL

S MRT MSF
- (Multi Radar Tracking) (Multi Sensor Fusion)
Radar, ADSB,
Sensor T-& Radar ' o
Multilateration &
3 A 714 A
dlolel A4 7] A he
Gx B+ 12x%) (hFs BA F70)
Cat01/02 (&°]H)
ot 71 AF
ST Cat01/02 (2l°]H) Cat08 (717d)
qole @A Cat08 (7174) Cat34/48 (Mode S)
° Cat34/48 (Mode S) Cat19/20 (Multilateration)
Cat23/21 (ADSB) 5
Fusion RDP sDp
Subsystem (Radar Data Processor) (Surveillance Data Processor)

O BAANZE At =A/WTA LA

— A A3

o
ol
rO
ot
i
oo El
o o
1=
2
>
[
o
=
&
)
NE,
ot
i
rJ
2
>
[
o,
>
=
b
o
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O BaZARAA =R £98 A Aalr) date] 9 Aolx EFT 67179
ARIAEE 22

- TYAZA N
- A7/ EA7 A
- 9

Vﬂ
off
2
~

N

ox
>
=

s

=

O dzad 9 JFE FEs 47e] Milstone & ofgjet Zo] +E3

4 ™
C LAM 7| & &5 )
{} & 9 SRR
1XtA = C LAM AJ AR M| )
{} & 9 SDR
( LAM 7|2 A7) )
N ] S PR/
p — N
( LAM Ak MA| )
JL
C LAM 74 & A=t )
= N
C LAM T4 E A% )
SAHAE JL 7 & e
LAM SEAE 2
C Test—bed 7% ) C e ) ® S2tgot
\_ \ \ [T v PDR(Il) /
—
4 s I
SEUA LAM AlEHE2E &
C bR B} ) C WAM &4l & H| ) ® CDR(Il)
C WAM T4 E A8 )
& TRR(N
\ T ® TR
4 WAM =2t A&/ R
Test-bed T+&
JL
( WAM Al 28 & )
R HE
« =EHot
N @ Hz8y
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= 3 7|zt . 54d
=9 7l& s A
133 = 2 = A= 4P = 5aA =
AA S 7= 455 35.0 39.1 112.1 66.0 297.7
T GA B Z= A 38.8 22.8 29.2 55.1 42.0 187.8
FAZ ) EA 7] N 65.9 374 448 78.0 45.9 271.9
EAFAAX] A 22 11.9 23.5 29.8 14.5 102.0
A28l BA /A AR 26.2 17.2 28.3 25.2 14.7 111.6
A e & 9 AP HAS
34.9 12.5 22.0 375 245 131.4
7 &
= 3 233.5 136.8 186.9 337.7 207.6 1,102.4

— 238 —




L @ M/M &=
=g ooy = o P FOLNE & {01 8
FQ HLRHE FQ Activity == = |@ #oa ® &#0olg (Dx®x®)
1.1 LAM 7S A 2 AE 42 B 5.0 3.42 100% 17.1
1.2 LAM AJAE M| 1XE S 5.0 3.67 100% 18.4
13 LAM 7|2 M7 B 4.0 2 50 100% 10.0
14 LAM At M7 oRFE 5.0 5.00 100% 20.0
oxE© 3.0 5.00 100% 15.0
15 LAM M|E QU 2MZ A A
1= 3 vad A e 3.0 6.00 100% 18.0
e % .
1. HH S8 |16 LAM SEAY U Testbed 75 — — — —
ipiginin 4R 20 455 100% 9.1
17 LAM A28 4RHE 5.0 7.80 100% 39.0
1.8 WAM 7|2 A7 e 4.0 3.00 100% 12.0
1.9 WAM AbH A7 4REE 4.0 6.00 100% 24.0
110 WAM A= 8 7AZ AlH 4RE© 5.0 8.00 100% 40.0
1.11 WAM E8HA|S Ol Test-bed 7% 5XIE 5.0 6.00 100% 30.0
112 WAM A[H28 9 BXdE 5RFE 3.0 12.00 100% 36.0
st Al 297.7
=0 = =
U A A=A
- - - @ M/M &=
= o X o o] A + A =3
FQ Y28 FQ Activity Ae I+ |@ &#oHgx| @ &#ol8 (Dx@xD)
21 LAM 7M7) o 7S 22 IAEE 3.0 3.20 100% 9.6
22 LAM A|AE A7) [EEE 3.0 3.50 100% 105
2.3 LAM 7|2 A7 S 4.0 467 100% 18.7
2.4 LAM AN A7 oXfE = 2.0 4.50 100% 9.0
~ oRE T 20 6.88 100% 13.8
i HEH Gl AMIZ oS 2
25 LAM TN 3 788 M9 AT 20 6.88 100% 13.8
e e X EE . . OO .
e 2.7 LAM A28 x| 4R E 1.0 7.50 100% 75
2.8 WAM 7|2 A7 e 2.0 6.00 100% 12.0
2.9 WAM AN 47 IR & 3.0 5.14 100% 15.4
2.10 WAM H|& 9 ZME AS 4REE 4.0 7.20 100% 28.8
211 WAM E3HA|E 3 Test-bed 7% X|gl| 515 4.0 5.50 100% 22.0
2.12 WAM AH22 5l S X3 5RE 2.0 10.00 100% 20.0
s 7 187.8
2~ 2=
o T/ A7
i, . . @ M/M &
= o = of o019 A o A =
FQ HEFY FQ Activity AT AL+ |@ &#oHaEX| @ #Ho=2 (Dx@xD)
3.1 LAM a7 2 A 28 S 4.0 3.29 100% 13.0
3.2 LAM AJAE A7) S 4.0 3.80 100% 15.0
33 LAM 7|2 A7 S 8.0 4.69 100% 37.5
3.4 LAM Abd| A7 2RE T 4.0 4.40 100% 17.6
= = B 3.0 6.60 100% 19.8
. M U AMZ A 2
3.5 LAM H% 2t 748 Al B 3.0 6.60 100% 19.8
- - 3xE 1.5 4.64 100% 7.0
3. a0/l |36 LAM STAIE 31 Testbed F2 X8 75 50 1.5 4.64 100% 7.0
e 37 LAM A28 X2 4RE T 1.0 6.86 100% 6.9
3.8 WAM 7|2 A7 e 3.0 6.00 100% 18.0
3.9 WAM AN A7 IAE T 4.0 5.63 100% 205
3.10 WAM XX 8 28 A3 LS 5.0 8.33 100% 4.7
3.11 WAM E3HA|3 O Test-bed 7% X|8l| 5xE S 50 5.17 100% 25.9
312 WAM AjH28 O B s X2 5XE & 20 10.00 100% 20.0
&t A 271.9
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=
zQ 9928 =8 Activity o | ®oes |0 munas| @ mos C‘%"X/gx%)%
41 LAM 7| 3974 % A2 28 e 10 3.43 100% 3.4
4.2 LAM A|AEI A7 = 2.0 3.40 100% 6.8
43 LAM 7|2 A7 FEE 3.0 4.00 100% 12.0
4.4 LAM A4 47 e 1.0 5.14 100% 5.1
= - ORI T 1.0 6.78 100% 6.8
. H|E B AMZ AIS &
45 LAM A% 8 748 A9 3R E 1.0 6.78 100% 6.8
. L . . % .
4 ST [46 LAV SHNY U Testbed 75 Rl |7 o= AT I N
e 47 LAM A|H22 x[3 4RE S 1.0 7.50 100% 75
4.8 WAM 7|2 87 e 2.0 6.00 100% 12.0
4.9 WAM AH4| A7) FEELS 2.0 4.80 100% 9.6
4.10 WAM X% 8 Z8E A3 FEELS 10 8.00 100% 8.0
411 WAM S3A/8 2 Test-bed 7% X8| 55 10 4.50 100% 45
412 WAM A28 3l BXHE x|2 FE 1.0 10.00 100% 10.0
&t Al 102.0
oh AR BAA AR
=
=Q 998 =8 Activity o | ®oms |@ munas| @ zos C‘?(g‘xlgxé)g
5.1 LAM 87 9 AE 4 = 2.0 3.43 100% 6.9
5.2 LAM A|AE] A7 = 2.0 3.67 100% 7.3
5.3 LAM 7|2 A7) R 3.0 4.00 100% 12.0
5.4 LAM AN 47 e 10 4,50 100% 45
- e 2.0 6.33 100% 127
5 LAM H|E @ ME A|H A
>3 1% % 783 A 3xEE 2.0 6.33 100% 12.7
— - 3RAC 1.0 3.67 100% 3.7
5. AAESH/ |56 LAM STAE & Test-bed 35 X — /5750 1.0 3.67 100% 3.7
A MHE 57 1AM AH2g X9 4FPEE 1.0 7.50 100% 75
5.8 WAM 7|2 A7 e 2.0 6.00 100% 12.0
5.9 WAM At A7 FEELS 10 6.00 100% 6.0
510 WAM X& 3 ZHE AS FEEr 1.0 8.00 100% 8.0
511 WAM E3HA|3 & Test-bed 75 X|@| 5iE & 10 470 100% 47
512 WAM Aj#28 ol ZHHE X2l 5RHAC 10 10.00 100% 10.0
= A 111.6
e 09 T X3 =
v A2 e &8 2 AsHEE S Ve
2
=g 99 =2 Activiy o | ®ors | munas| @ =os c?(glx/gx%@)s
6.1 LAM |7 o A2 22 e 2.0 3.43 100% 6.9
6.2 LAM A|AEI 47 e 2.0 4.00 100% 8.0
6.3 LAM 7|2 A7 = 4.0 5.00 100% 20.0
6.4 LAM AbM| A7 e 2.0 5.00 100% 10.0
" DR 0.5 5.00 100% 25
) HE U AME A !
6.5 LAM H% % 788 M 3RS 0.5 5.00 100% 05
6. HXNSBLH |6 LAM EOrAIS B Tect. PR ST 15 5.00 100% 7.5
Cmea e 28 STME K Testbed 72 A& 550 15 6.67 100% 10.0
o 6.7 LAM A|Hog x| FEELS 10 7.50 100% 75
6.8 WAM 7|2 A7 e 2.0 6.00 100% 12.0
6.9 WAM Aty A7 FEEr 2.0 6.00 100% 12.0
6.10 WAM |zt 5 THE A3 EaEr 1.0 8.00 100% 8.0
6.11 WAM E3tA[3 % Test-bed 7% X8| 5x8c 10 450 100% 45
612 WAM A28 13l BHHE x| 5RHAC 2.0 10.00 100% 20.0
T 131.4
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A7 FEE
b ohaER gAN2E AL A7e SEw
e e oL
5 - - - - = F4HI
o WM 9 1E 2xtE & 3xtE = AxtHE 5XtE S g A (%) Hl 2
CEHEE 2AAAE g 2,779 4,103 5,458 5,530 4,969 22,839 100%
HMHASE Jl=He 676 808 1,467 1,927 2,206 7,084 31%
SAHAEX g 527 813 669 947 579 3,535 15%
S4480] R 720 1,335 2,247 1,241 1,381 6,925 30%
_7'<_
2
I
=
AEASHX Y 220 275 411 419 238 1,562 7%
AAE SHZAl OHE 261 429 353 428 242 1,714 8%
2128 L 4sHEy
H=J|2 e 376 442 310 568 323 2,019 9%
AR (75%): 17,129 WakYd
W7k (25%): 5,710 Wukg
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U A GA 28
(&2 &]
= - - - - - - Al
]| =) 1XE = N 3MEE 47HE & 5XE & & A (%) H
1) Q1244] /218 ol ] 1,445,212,800 846,694,080 1,156,913,280 2,091,007,440 1,285,149,600 6,824,977,200 30%
AR RHTH Al & HI 584,000,000 165,000,000 217,000,000 122,000,000 17,500,000 1,105,500,000 5%
o2
PSgsll INESF=S[ESds] 175,000,000 | 2,464,000,000 | 3,285,000,000 | 2,415,000,000 | 2,900,000,000 11,239,000,000 49%
MM EH|
M ZH| 37,161,000 38,000,000 40,700,000 46,000,000 46,200,000 208,061,000 1%
04 dl 46,246,810 38,101,233 48,590,357 48,093,172 44,980,236 226,011,808 1%
2) A&yl
q
ETE;tljl =EZH| Y2 47,692,022 46,568,175 48,590,357 48,093,172 47,550,535 238,494,261 1%
J=d2 &= 46,246,810 46,568,175 49,747,271 48,093,172 47,550,535 238,205,963 1%
ARG 144,521,280 84,669,408 115,691,328 209,100,744 128,514,960 682,497,720 3%
A &H|l & H 1,080,867,922 2,882,906,991 3,805,319,313 2,936,380,260 3,232,296,266 13,937,770,752 61%
3) 2t&HI 252,608,072 372,960,107 496,223,259 502,738,770 451,744,587 2,076,274,795 9%
4) & A 2,778,688,794 | 4,102,561,178 | 5,458,455,852 | 5,530,126,470 | 4,969,190,453 |22,839,022,747 100%| 1)+2)+3)

AR (75%): 17,129,287,0609
5,709,755,687¢

W7H(25%):
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ot LAM/WAM A A1

o ()
LAM 70 WAM 71| §
Z B % A
o 4k % o] AF %
129 = 2,678 9 101 4 2,779
22 d = 3,955 9 148 4 4,103
3APd = 4,839 89 619 11 5,458
42PA = 769 14 4,761 86 5,530
5apd = 308 6 4,661 94 4,969
= @ 12,549 55 10,290 45 22 839
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7l A8 94t
2 71 FY CAE (FR/ NN TR

S I PCTS A= 3 axpdE SKHAE o
oA 675,661,141 808,481,960 | 1,467,472,087 | 1,926,573,024 | 2,205,812,893 7,084,001,105
LHASE 7|70 e 506,745,856 606,361,470 | 1,100,604,065 | 1,444,929,768 | 1,654,359,670 5,313,000,829
Izt 168,915,285 202,120,490 366,868,022 | 481,643,256 551,453,223 1,771,000,276
A 526,713,587 812,753,755 669,400,104 947,081,579 579,059,114 3,535,008,139
e 395,035,190 609,565,316 502,050,078 | 710,311,184 | 434,294,336 2,651,256,104
iy 131,678,397 203,188,439 167,350,026 236,770,395 144,764,778 883,752,035
oA 719,940,063 | 1,334,997,294 | 2,247,374,647 | 1,241,379,216 | 1,381,312,865 6,925,004,085
Pt 539,955,047 | 1,001,247,971 | 1,685,530,985 931,034,412 | 1,035,984,649 5,193,753,064
iy 179,985,016 333,749,323 561,843,662 310,344,804 345,328,216 1,731,251,021
st 219,534,532 274,592,827 410,813,972 418,855,949 238,203,742 1,562,001,022
Pt 164,650,899 205,944,620 308,110,479 314,141,962 178,652,807 1,171,500,767
Izt 54,883,633 68,648,207 102,703,493 104,713,987 59,550,935 390,500,255
SHA| 261,095,768 | 429,384,641 353,363,509 | 428,110,911 242,050,690 1,714,005,519
SA|AEIEX| ZEA| 7] 2 Hqe 195,821,826 322,038,481 265,022,632 321,083,183 181,538,018 1,285,504,139
Izt 65,273,942 107,346,160 88,340,877 107,027,728 60,512,672 428,501,380
A 375,743,704 | 442,350,700 310,031,533 568,125,791 322,751,150 2,019,002,878
e 281,807,778 331,763,025 232,523,650 | 426,094,343 242,063,363 1,514,252,159
Izt 93,935,926 110,587,675 77,507,883 142,031,448 80,687,787 504,750,719
A 2,778,688,795 | 4,102,561,177 | 5458,455,852 | 5,530,126,470 | 4,969,190,454 22,839,022,748
= g S 2,084,016,596 | 3,076,920,883 | 4,093,841,889 | 4,147,594,853 | 3,726,892,841 17,129,267,061
a1zt 694,672,199 | 1,025,640,294 | 1,364,613,963 | 1,382,531,617 | 1,242,297,613 5,709,755,687
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7h AA R 7le

(1) &=

- - - - - sl
[} = 19 = 2xE & 3xEE 43tE & 5XtE & Egl % H D
1) o124t LH/2I2 o124H| 281,426,400 216,720,000 242,107,200 694,123,200 408,672,000 1,843,048,800 26%]
D RTHL Al E B 145,000,000 5,000,000 208,000,000 11,000,000 2,000,000 371,000,000 5%|
o3
&l NS HIZH] 125,000,000 450,000,000 820,000,000 920,000,000 1,500,000,000 3,815,000,000 54%]
pUE=:]]
M=zl 7,370,000 8,000,000 9,000,000 9,000,000 9,200,000 42,570,000 1%
(1] 9,005,645 9,752,400 10,168,502 15,964,834 14,303,520 59,194,901 1%
2) ZFH
o
i‘}‘_E:':ﬂ *=EH YT 9,287,071 11,919,600 10,168,502 15,964,834 15,120,864 62,460,871 1%
sy eS| 9,005,645 11,919,600 10,410,610 15,964,834 15,120,864 62,421,553 1%
ARt 28,142,640 21,672,000 24,210,720 69,412,320 40,867,200 184,304,880 3%
™y A 332,811,001 518,263,600 | 1,091,958,334 | 1,057,306,822 | 1,596,612,448 4,596,952,205 65%|
3) 2+l 61,423,740 73,498,360 133,406,553 175,143,002 200,528,445 644,000,100 9%
4) g Al 675,661,141 808,481,960 | 1,467,472,087 | 1,926,573,024 | 2,205,812,893 | 7,084,001,105 100%]| 1)+2)+3)
=] = "1 %
O <1z1H]
F2 HRY FL Activity 1Xds 2XH s 3NMEE AE = 5XEE B
1.1 LAM 7HEMA U A 3 105,883,200 105,883,200
1.2 LAM A|AE] A 113,623,200 113,623,200
1.3 LAM 7|2 M4 61,920,000 61,920,000
1.4 LAM AN MA 123,840,000 123,840,000
1.5 LAM H|Z 3! 1HE AE 92,880,000 111,456,000 204,336,000
1.6 LAM EgtA|& 9 Test-bed 1% 56,347,200 56,347,200 112,694,400
b 13
1 ;lﬂgl J?:’ 1.7 LAM A|H22 241,488,000 241,488,000
1.8 WAM 7|2 M7 74,304,000 74,304,000
1.9 WAM AN MA 148,608,000 148,608,000
1.10 WAM H|ZH 5! 2T MHE AE 247,680,000 247,680,000
1.11 WAM E3A|E 9 Test-bed 1 185,760,000 185,760,000
1.12 WAM A|H22 9l 2NAs 222,912,000 222,912,000
A2 B 281,426,400 216,720,000 242,107,200 694,123,200 408,672,000 1,843,048,800

# QW = AHARYAHo)A AN AHRYFF * 6,192,009
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O 7442 9 ZHn]

o AAPAL 2 BHH AEH (A)

T &= 3&eHA 0] & 3& BHRl 0] et BHAHI(R) =] ]
1XHE = 119,000,000 26,000,000 145,000,000
2XE & 5,000,000 5,000,000
3xEE 180,000,000 28,000,000 208,000,000 3RO 0] 4@ (B) A A
e 11,000,000 11,000,000 s¥erd nler: (C) &
5XHE & 2,000,000 2,000,000
EEl 299,000,000 72,000,000 371,000,000
o SipAlE Y BHHl AELHS (B) - 3R BHR 014 I
=8 Activity oA Xt Uy =& HIg(&) Sl
. i 275 22l /W AN 27 22 24,000,000 49,000,000
1.1 LAM HE & & HE =8 1XAE T - -
OFIIE ™ e S/W ANAE O8I SH S 25,000,000
1.3LAM J1& &3 1IHEE Matlab Mlat s 24 2 W= 40,000,000 40,000,000
1.4 LAM & Al £ 1XAEE X & Hel = ANAE 4 2els8 30,000,000 30,000,000
RAIE UEAEE EHAEH 50,000,000 160,000,000
1.7 LAM Al 22 X DGPS JI&E= 2 Xl Reference & 30,000,000
E M DGPS #=41D] 2| Xl Reference & 80,000,000
1.8 WAM J|2 &2 3XEE Matlab Mlat s 24 2 WS 20,000,000 20,000,000
o HIpAlA L FYlH AEUS (C) - 3 0HE 0] BF ZHI
o Xt FRUHA =N 2l
- QP A2 S/W A Hel B 8,000,000 26,000,000
_ - W Iz 2el AH 10,000,000
1IHEE
- 2A2el S/W (Acrobat) 3,000,000
— i BEE S/W (Photoshop) 5,000,000
2XE & — AutoCAD 5,000,000 5,000,000)
_ - AAE A5 AMEE HASII 18,000,000 28,000,000
3xE = = =
- AIE OOl M& &XI 10,000,000
i - BAIS DLIE (500! XI+Sunreadable) 10,000,000 11,000,000
- - 2M22l S/W (Acrobat) 1,000,000,
_ - ANAE s AlE& HED| HUl0lE 1,000,000 2,000,000}
5XE & = =
- A8 OOIH M& &Xl SUolE 1,000,000
3L
O A A FA 2 H]
o NEE RIZH MSE (A)
B EEERS [EEE 82 (2) g 2
13 & 125,000,000 - 125,000,000
2 & 450,000,000 - 450,000,000
3xE G 820,000,000 - 820,000,000 TROIR 04 : (B) =&
AR & 920,000,000 - 920,000,000 1@ niek: (C) A4
5XHA & 1,500,000,000 - 1,500,000,000
EEl 3,815,000,000 - 3,815,000,000
o NEE RIZH MSUY (B) - 1SR 014 AXE MR
=2 Activity o1 5t NEEY B HIS(8) 8
TALAM HE&H 2 He ruc Soi2A4 BY MLAT S5f 24 25,000,000 75,000,000
=8 i AIAE 0PI &3 2ot 89 AIAE 0PI ER &2 50,000,000
1.3LAM DI &3 e MLAT OISt &3 ot o Al2ly 24 89 OIS £ MM EA 50,000,000 50,000,000
1.4 LAM &A1 &2 EEE MLAT Al B I i3 89 NEE Y HIA 50,000,000 50,000,000
CH A2 AISO0IE &2 & RIZ JlAr 82| A5 HI9(6ch) 250,000,000 400,000,000
15LAM HZ 2 DaE AlE oxtaE J|EEMAEH Emulator EH L HE Lab Al BOIE 100,000,000
LAB AIEICIOIE HE 2 & AIFH RIX Lab AIE IOIE 24 U SAS 50,000,000
O|E EMAEM AIAG & 2 M S40] AZEIS 200,000,000 750,000,000
o ) Optical Link &% 2 K= L8|, EEHAZD - CPS GIOIE ®& 200,000,000
1.6 LAM SEAE % Test-bed 725 XA = — — = =
EENEEEEENE R NE2g 23 24 % #Al 100,000,000
NESEE Testbed 25 29 NAE £8 2 Test-bed 25 250,000,000
NEEEEEEENE 120,000,000 320,000,000
1.7LAM A2 PoIEY=S -
NE 28 2 A8 B 200,000,000
. MLAT S5 240 20,000,000 70,000,000
1.8 WAM I &2 axEE .
AAE O3 &3 50,000,000
1.9 WAM &A1 &1 4xHEE EEEEEEN 50,000,000 50,000,000
N WAM Algl S0l 28 100,000,000 550,000,000
TIOWAM HZ 2 282 AlE o IEY= —
+410|2 Zatet &Y% CPS EAIE 450,000,000
1.11 WAM S8 AIE 2 Test-bed 75 5 © NSO HE 2 AR WAM Al 28 CIOIE HE 200,000,000 200,000,000
S8 IS M S 400,000,000 [ 1,300,000,000
LI2WAM A28 U 2HIoS LS - ———
Test-bed 7% 89 WAM AIEI2ES 98t 25 900,000,000
o NEE RIZH MSUY (C) —1MEHY DIP RS T
[ o1 3t [ EIE] [ IEEE s |
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O AsTYn]

2 & 1&2HA 0] & 1& e 0]8H () =] I——v)
1IE = 7,370,000 7,370,000 Z2lH EU + SAHKA
22X &= 8,000,000 8,000,000 Zele EH + SAHX
S 3RS 9,000,000, 9,000,000 | ZRIE EH +HNUTER +37R
4XHE & 9,000,000 9,000,000 T2E EH +MUREEE +3728
5XHE & 9,200,000 9,200,000 | HRIE EH +HXUEEF + 377
S - 42,570,000 42,570,000
O ofH]
= o1 24| & 8 (&) ] !
1A e 281,426,400 3.2% 9,005,645
XA & 216,720,000 4.5% 9,752,400
3R < 242,107,200 4.2% 10,168,502
ATt S 694,123,200 2.3% 15,964,834
5XHA & 408,672,000 3.5% 14,303,520
Bl 59,194,901
O +4u 9 58
2 e QI AH| Hl S &2 (&) H 2
12 e 281,426,400 3.3% 9,287,071
2% & 216,720,000 5.5% 11,919,600
3R & 242,107,200 4.2% 10,168,502
AxPE & 694,123,200 2.3% 15,964,834
5XHE & 408,672,000 3.7% 15,120,864
B 62,460,871
O 7l&eA B&FH|
3 oI 24H| Hl S 8 (J) H
1EE 281,426,400 3.2% 9,005,645
oRtE & 216,720,000 5.5% 11,919,600
3RE 242,107,200 4.3% 10,410,610
AxtE & 694,123,200 2.3% 15,964,834
5XEE 408,672,000 3.7% 15,120,864
B 62,421,553
O a7+d
2 Q1A [k SHHI(R) ] )
1EE 281,426,400 10.0% 28,142,640
2XE & 216,720,000 10.0% 21,672,000
3xE 242,107,200 10.0% 24,210,720
4THE & 694,123,200 10.0% 69,412,320
5XE & 408,672,000 10.0% 40,867,200
=2 184,304,880
O 2w
ol QIAHI+E EH HIE = oH ] in|
1E 614,237,401 10% 61,423,740 | Q1 AHI+Z & HI2| 10% 0I5t
XA & 734,983,600 10% 73,498,360
3 & 1,334,065,534 10% 133,406,553
ARPE 1,751,430,022 10% 175,143,002
5XHE & 2,005,284,448 10% 200,528,445
=2y 644,000,100
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TIA YA AR
L}, o Fx] 7k
S o1 <7
1) TEE£
- i, - . L]
[} = 19 = 2xE & xEE 43tE & 5XE S A % H D
1) Q12| Lh/oI8 o121t 240,125,760 140,929,920 180,558,720 341,303,040 260,064,000 1,162,981,440 33%|
SI | R Al & 134,000,000 5,000,000 0 3,000,000 3,000,000 145,000,000 4%
oA
ZH| AIEE HI&HI 50,000,000 550,000,000 380,000,000 450,000,000 200,000,000 1,630,000,000 46%|
WEL]
T 7,400,000 7,000,000 7,000,000 9,000,000 9,000,000 39,400,000 1%
o4l 7,684,024 6,341,846 7,583,466 7,849,970 9,102,240 38,561,546 1%
2) &Yl
o
ir;m +EHLSE2 7,924,150 7,751,146 7,583,466 7,849,970 9,622,368 40,731,100 1%]
JEN2ESY 7,684,024 7,751,146 7,764,025 7,849,970 9,622,368 40,671,533 1%]
ARy 24,012,576 14,092,992 18,055,872 34,130,304 26,008,400 116,298,144 3%|
= &3l 238,704,774 597,937,130 427,986,829 519,680,214 266,353,376 2,050,662,323 58%
3) & 47,883,053 73,886,705 60,854,555 86,098,325 52,641,738 321,364,376 9%
4) & H 526,713,587 812,753,755 669,400,104 947,081,579 579,059,114 | 3,535,008,139 | 100%| 1)+2)+3)
=] = %
2) AMFHSE FE7
O 17w
FQ AR =@ Activity 1XHEE 2Xtd & 3T AR = 5XHE & B
2.1 LAM iAo HE Y 59,443,200 59,443,200
2.2 LAM Al A M7 65,016,000 65,016,000
23 LAM 7|2 M7 115,666,560 115,666,560
2.4 LAM AN MH 55,728,000 55,728,000
2.5 LAM H|Zt U 2HE A|H 85,201,920 85,201,920 170,403,840
2.6 LAM %A 9 Test-bed 7125 X2 21,052,800 21,052,800 42,105,600
2= O} & A+ X
2. sﬁux:g SEN |55 Lam Ades x| 46,440,000 46,440,000
2.8 WAM 7| M7 74,304,000 74,304,000
2.9 WAM At A7 95,480,640 95,480,640
2.10 WAM H|Z 8! 2ME A|E 178,329,600 178,329,600
2.11 WAM E#A|8 U Test-bed 7% X|2l 136,224,000 136,224,000
2.12 WAM A|H28 51 ZXUS X|g 123,840,000 123,840,000
o2 8 240,125,760 140,929,920 180,558,720 341,303,040 260,064,000  1,162,981,440)
% O = O E o] S o EO0laL % o
¥ QH] = A FAA G A AL AFFEAFT * 6,192,000
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O 7442 9 ZHn]

o APAL 2 BHIHl AEH (A)

T = 3= eHA 0] & 3& BHRl 0] et BHAHI(R) =] ——
1XHE = 30,000,000 104,000,000 134,000,000
2XE & - 5,000,000 5,000,000
A = - 3TOHA 0l4k: (B) &4
43 - 3,000,000 3,000,000 s¥erd nler: (C) &
5XHE & - 3,000,000 3,000,000
A 30,000,000 115,000,000 145,000,000
o HARAlE ¥ FHHH A=EUY (B) - 3BHR 014 FHI
=R Activity o1 Xt ol (=1 HIg(/) Sl
2.2 LAM AIAE A 1HEE Matlab TDOA & 12|l& 28 30,000,000 30,000,000
o A4S L BHH AEUY (C) -3 0L 0]BF ZHI
o Xt FUY =N Sl
- Y g8 Z20Yy 20,000,000 104,000,000
- g Xz 22l MY 10,000,000
- AZEQN 7T 22| AIAE 15,000,000
19 s - ATEQIN A& 2te| AlIAE 20,000,000
- AZEQO Y S 15,000,000
= NIPXI AlAE 20,000,000
- 2422l S/W (Acrobat) 4,000,000)
22X & — AutoCAD 5,000,000 5,000,000
AR & - 2AM22! S/W (Acrobat) 3,000,000 3,000,000)
5XHE & - NAE A5 AIEE HSI| HU0IE 3,000,000) 3,000,000
ST
A Al F-A) 2HH]
o NEE RIZH &4&H (A)
2 [EEERE [EEE 8(2) o 2
L 50,000,000 - 50,000,000
2XHA & 550,000,000 - 550,000,000
B 380,000,000 - 380,000,000 1RO 0] : (B) A
xS 450,000,000 - 450,000,000 1"k e (0) &y
5 © 200,000,000 - 200,000,000
&) 1,630,000,000 - 1,630,000,000
o NEE RIZH MSULHY (B) - 1ZEHR 014 AZE HF
=2 Activity o Tt ANEHESH FQIls HIS(H) Sl
2.3 LAM |2 &) L CPS 0IZ 8t &7 ot 2 A2y 24 89 OIS £ ML EA 50,000,000 50,000,000
2.4 LAM ALK & e CPS AIBE D} Dl o7 2 EEEEEE 50,000,000 50,000,000
CPS 1%t HIZ SE AEE 300,000,000 500,000,000
- CPS M5 g & &2 &Y CPS AIE 2 M2 100,000,000
N - CPS &2 OI0IEf H& 2 8Al ZH| CPS GIOIH HE & #AIS 50,000,000
25LAM RIZ & DAE A
CPS TDOA 2 2t B TDOA 2C W2 50,000,000
CPS EEZEX IC Y B DXEN, SNMA 50,000,000 80,000,000
3R G
H REEE CPS AIBIE 2010 HIX % Al 30,000,000
2.6 LAM S&AIE 2 Test-bed 25 X8 3R CPS 2% M= Lab HIAE 2 AIESE0) 28 300,000,000 300,000,000
, WAM CPS AIBE D} )| 017 8 EENEEE 50,000,000 100,000,000
2.9 WAM ALK& PEIEY=S -
CPS 9iHI0IE 89 LAB AIE 0l =8 50,000,000
CPS 1 HI& LAB A0 B & 200,000,000 350,000,000
21 WAM RIE & RAHE AIE PSVIEY=S ADS-B EIOIE| 5 T2 3 M= WAM D5 100,000,000
ADEY0 NRY 24 8Y WAM CPS Z272 A4 24 50,000,000
2.2 WAM E8HAIE /Testbed 2% X1 5XHE & WAM AIBIE CPS 2%} M= WAM A28 200,000,000 200,000,000
o AEE RIZH MEULHY (C) - 1MEHR DIB AIRE MR
ERUE] | IECE 2l

A
o1t [
l
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O AsTYn]

32 RS RS B () H 2
IREE 7,400,000 7,400,000 EREE
2xHE & 7,000,000] 7,000,000 EREEE
2.5 HHA 3T 7,000,000 7,000,000 MARER
s 4RpE & 9,000,000 9,000,000 TRIE El, MURER
5XHE & 9,000,000 9,000,000 | HEIE EH +HXNSES +B1E
2Rl - 39,400,000 39,400,000
O ofH]
2 ol bl 8HHI(R) =] v}
1XHE = 240,125,760 3.2% 7,684,024
2XE & 140,929,920 4.5% 6,341,846
3xE 180,558,720 4.2% 7,583,466
4R & 341,303,040 2.3% 7,849,970
5XtE & 260,064,000 3.5% 9,102,240
gl 38,561,546
O Fg¢1 2 $58
T &= ol2Ad| b2 BHHI(”) [u] I——
1IHEE 240,125,760 3.3% 7,924,150
22X < 140,929,920 5.5% 7,751,146
3xE 180,558,720 4.2% 7,583,466
4XHE & 341,303,040 2.3% 7,849,970
5XHE & 260,064,000 3.7% 9,622,368
&l 40,731,100
O 741 g5H]
-+ & ol24t| =] () =] —]
1A s 240,125,760 3.2% 7,684,024
X & 140,929,920 5.5% 7,751,146
3XEE 180,558,720 4.3% 7,764,025
A& 341,303,040 2.3% 7,849,970
5XHE & 260,064,000 3.7% 9,622,368
2wl 40,671,533
O AT+%
2= o1 24| S SHA(&) H
IXHEE 240,125,760 10.0% 24,012,576
2XE & 140,929,920 10.0% 14,092,992
3xE = 180,558,720 10.0% 18,055,872
AE = 341,303,040 10.0% 34,130,304
5XtE & 260,064,000 10.0% 26,006,400
S 116,298,144
O ZHH ¥
el Ol A HI+& & B =] =3 = oH a]] n)
1 478,830,534 10% 47,883,053 | 2l HI+A & HI 2 10% 0I5t
Xt = 738,867,050 10% 73,886,705
X = 608,545,549 10% 60,854,555
AXtE = 860,983,254 10% 86,098,325
5xtE = 526,417,376 10% 52,641,738
2l 321,364,376
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= 757
(1) 'c)L = _:T_wl:.
- - - = sl
[} = 19 = 2xE & 3xEE 43tE & 5XtE & Egl % H D
1) o124t LH/2I2 o124H| 407,928,960 231,580,800 277,153,920 482,914,080 283,903,200 1,6883,480,960 24%]
D RTHL Al E B 159,000,000 155,000,000 0 5,000,000 3,500,000 322,500,000 5%|
ol
&l NS HIZH] 0 760,000,000 1,695,000,000 550,000,000 900,000,000 3,905,000,000 56%]
pUE=:]]
M=zl 7,200,000 8,000,000 8,000,000 9,000,000 9,000,000 41,200,000 1%
(1] 13,058,727 10,421,136 11,640,465 11,107,024 9,936,612 56,158,964 1%
2) ZFH
o
i‘}‘_E_T:ﬂ *=EH YT 13,461,656 12,736,944 11,640,465 11,107,024 10,504,418 59,450,507 1%
Jlsa=2gstl 18,053,727 12,736,944 11,917,619 11,107,024 10,504,418 59,319,732 1%
g 40,792,896 23,158,080 27,715,392 48,291,408 28,390,320 168,348,096 2%
™y A 246,562,006 982,053,104 1,765,913,941 645,612,480 971,835,768 4,611,977,299 67%|
3) 2+l 65,449,097 121,363,390 204,306,786 112,852,656 125,573,897 629,545,826 9%
4) g A 719,940,063 1,334,997,294 | 2,247,374,647 1,241,379,216 1,381,312,865 | 6,925,004,085 100%| 1)+2)+3)
=] = "1 %
O <1z1H]
=2 YRY F Activity 1HEE 2xE = INET AXtE = 5XtE T B
3.1 LAM 7348 U A& T 81,486,720 81,486,720
3.2 LAM A|AHE M 94,118,400 94,118,400
33 LAM 7|2 M4 232,323,840 232,323,840
3.4 LAM AN AA 108,979,200 108,979,200
3.5 LAM N|Z 9 RMHE AI™ 122,601,600 122,601,600 245,203,200
3.6 LAM E8A|E 9 Test-bed 715 X[ 43,096,320 43,096,320 86,192,640
PYSPIVESY
8. ’sjf‘;“'é*é 3.7 LAM A8 X9 42,477,120 42,477,120
3.8 WAM 7|2 M4 111,456,000 111,456,000
3.9 WAM A M| AA 139,443,840 139,443,840
3.10 WAM N|Zt 2 LMHE AIE 257,896,800 257,896,800
3.11 WAM E$HA|S 8l Test-bed 2% X| 8 160,063,200 160,063,200
3.12 WAM A|lH28 9 ZHds x| 123,840,000 123,840,000
A2 B 407,928,960 231,580,800 277,153,920 482,914,080 283,903,200 1,683,480,960
% O = O E o] S o E O0)laL 2 % o
¥ AN = AHEJA Gl A ALE AHEJEF * 6,192,000

— 252



O 7442 9 ZHn]

o APAL 2 BHHl AEH (A)

= = 3&eHA 0] & 3& BHl 0] et SHAHI(R) =] -]
1XHE = 130,000,000 29,000,000 159,000,000
2XE & 150,000,000 5,000,000 155,000,000
3xEE - - - 3TOHA 0l 4k : (B) &4
431 - 5,000,000 5,000,000 sderd nler: (C) &
5XtE & - 3,500,000 3,500,000
A 280,000,000 42,500,000 322,500,000
o A4S L BHH ASLHY (B) - 3&DHR 0l 4 &H|
=8 Activity oA Xt Hl1Y =& HIg(/) A
3.2 LAM AIAEN &3 1XHE = aNeBs MHLE E Multipath 2t 22l SHe 30,000,000 30,000,000
3.3LAM Dl &3 1XAE = RF+Digital WL = =MD/ S8 BHEAN A 100,000,000 100,000,000
AHEY 24| FAD/EAD| 2B HAEE 30,000,000 130,000,000
3.4 LAM &Al 23 22X = S LMDl 0D/ EAD| 28 BAEE 40,000,000
Y AlDE 240 FAD/EAD| BB BAEE 60,000,000
3.5LAM HMZ L RHEF AIE 22X 3D Y 22 E SIERI0 & 22| 20,000,000 20,000,000
o IpAlS L BHH AEUY (C) -3 0HR 0] BF ZHI
o Xt FRLUHY =N Sl
- g s 22l A9 10,000,000 29,000,000
1HE s — Firmware g = 15,000,000
- 2AM22l S/W (Acrobat) 4,000,000
2XtE & - AutoCAD 5,000,000) 5,000,000)
AT & - AAE A5 AIEE HSI| HU0IE 5,000,000 5,000,000
5XHE & - AAE A5 AEE HSI| HHO0IE 3,500,000 3,500,000
3L
O AAEA ]
o NEE MXH 4SE (A)
2 1ZPHR 0l 4 e 82(2) ITE
[N - _ -
B 760,000,000 - 760,000,000
e 1,695,000,000 - 1,695,000,000 1HOE OlA : (B) RA
P 550,000,000 - 550,000,000 18R 0/ : (C) 4
5xHE & 900,000,000 - 900,000,000
EEl 3,905,000,000 0 3,905,000,000
o ANEEB HRH SEUS (B) - 1HOR 014 NRE AR
=2 Activity o1 %t EEE B HIS(]) &1
_ < Emulator Mulitpath, Doppler /& 300,000,000 360,000,000
3.4LAM ALK &2 Po Y= —
£4001/300] S5 2A ZH M EEREEEE 60,000,000
e R E CHE AIBY BANES 200,000,000 400,000,000
35LAM HIE % REE AIE - SREE CIE AEY BANES 200,000,000
e NI EIEEE] FEEEEEERE 45,000,000 45,000,000
o ] _ S EEE Lab HIAE 2 AIB2R0 &2 150,000,000 [ 1,650,000,000
3.6 LAM SEAIE U Test-bed P anEE -
S EYE Lab HIAE 2 AB2R0 &2 1,500,000,000
- +400] 40I0/E 8 LAB AIE 0l B8 100,000,000 150,000,000
3.9WAM ALKl &3 amaE =
I PIEEEEENE LAB AIE 0l X8 50,000,000
310 WAM TIE o 2AE AlE e 24001/ E 2| T WAM Al 0 =2 400,000,000 400,000,000
3.11 WAM SEIAIE/Test-bed 7= & B P WAM Al 22 900,000,000 900,000,000
o AZE RIZH 4SS (C) - 1MOIR DIB ARE AIS
o1 %t EETE | EE | B2
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O AsTYn]

2= 1202 0f4f 1zore gjok B2(2) I
1XE S 7,200,000 7,200,000 DEE EY
exE s 8,000,000 8,000,000 ZEE B4, SUSES
3. DI/ 3xEE 8,000,000 8,000,000 DYE B4, SN2ES
&M = 9,000,000 9,000,000 IRIE B, SURER
5% 9,000,000 9,000000 | ZEE EH+ANSER +37F
2] = 41,200,000 41,200,000
O o]
= QI H HE EI(R) H W
IXEE 407,928,960 3.2% 13,053,727
2xE = 231,580,800 4.5% 10,421,136
= 277,153,920 4.2% 11,640,465
ANE = 482,914,080 2.3% 11,107,024
SXtE = 283,903,200 3.5% 9,936,612
2gl 56,158,964
O 44 2 £58

-2 eRals] k= () =
[PN= 407,928,960 3.3% 13,461,656
2= 231,580,800 5.5% 12,736,944
3 E 277,153,920 4.2% 11,640,465
4R e 482,914,080 2.3% 11,107,024
SAHE & 283,903,200 3.7% 10,504,418

2l 59,450,507
O 7eA HdsH

- = el k= 8H(2) B 2
e 407,928,960 3.2% 13,058,727
X & 231,580,800 5.5% 12,736,944
xS 277,153,920 4.3% 11,917,619
AN & 482,914,080 2.3% 11,107,024
5XE & 283,903,200 3.7% 10,504,418

A 59,319,732
O AT
7= Ql24 | bl () B 2
[PNa=ES 407,928,960 10.0% 40,792,896
X & 231,580,800 10.0% 23,158,080
A= 277,153,920 10.0% 27,715,392
e e 482,914,080 10.0% 48,291,408
S &= 283,903,200 10.0% 28,390,320
&l 168,348,096
O 23]

T QI2AHI+A &l HlE 3 o ] 2
IHEE 654,490,966 10% 65,449,097 | Q124 HI+= FHI2| 10% OISt
=k 1,213,633,904 10% 121,363,390
3xEE 2,043,067,861 10% 204,306,786
X e 1,128,526,560 10% 112,852,656
51 & 1,255,738,968 10% 125,573,897

2Rl 629,545,826
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] 7N

= ] <
1) TEE£
- - - = sl
[} = 19 = 2xE & 3xEE 43tE & 5XtE & A % H D
1) o124 Li/els o1t 137,648,160 73,808,640 145,450,080 184,583,520 89,784,000 631,274,400 40%]
AR XETH L Al & H 30,000,000 0 0 20,000,000 3,000,000 53,000,000 3%|
ol
et AZE WX 0 152,000,000 190,000,000 140,000,000 100,000,000 582,000,000 37%)
MZHl
24 4,812,000 5,000,000 5,000,000 5,000,000 5,000,000 24,812,000 2%]
(] 4,404,741 3,321,389 6,108,903 4,245,421 3,142,440 21,022,894 1%
2) ZFH
o
irjhl SEHIY+2E 4,542,389 4,059,475 6,108,903 4,245,421 3,322,008 22,278,196 1%
Jlsa=2gstl 4,404,741 4,059,475 6,254,353 4,245,421 3,322,008 22,285,998 1%
=4 13,764,816 7,380,864 14,545,008 18,458,352 8,978,400 63,127,440 4%
™y A 61,928,687 175,821,203 228,017,167 196,194,615 126,764,856 788,726,528 50%i
3) 2+l 19,957,685 24,962,984 37,346,725 38,077,814 21,654,886 142,000,094 9%
4) g A 219,534,532 274,592,827 410,813,972 418,855,949 238,203,742 | 1,562,001,022 100%| 1)+2)+3)
=] = %
O 17w
=2 YRY F Activity 1HEE 2xE = INET AXtE = 5XtE T B
4.1 LAM 7'M U AE 21,238,560 21,238,560
4.2 LAM A|AEL M7 42,105,600 42,105,600
4.3 LAM 7|2 M7 74,304,000 74,304,000
4.4 LAM AN A7 31,826,880 31,826,880
4.5 LAM H|= 9 LMHE A|H 41,981,760 41,981,760 83,963,520
4.6 LAM E8AIE U Test-bed 7% X|¢l 29,164,320 29,164,320 58,328,640
SO EAT
4. elﬂ;H.;é SEX 47 LAM AH22 x| 46,440,000 46,440,000
4.8 WAM 7|2 MA| 74,304,000 74,304,000
4.9 WAM 24| MA| 59,443,200 59,443,200
4.10 WAM H|ZH 9 TAHE A|H 49,536,000 49,536,000
411 WAM E#A|E Y Test-bed 13 |8 27,864,000) 27,864,000
412 WAM A28 9 BHIUS x| 61,920,000 61,920,000
A2 B3 137,648,160 73,808,640 145,450,080 184,583,520 89,784,000) 631,274,400
W% O = O E. 0] S [e) E L2~ % o)
¥ AN = AHEJA Gl A ALE AHEJEF * 6,192,000
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O 7442 9 ZHn]

o AAPAL 2 BHH AEH (A)

22 3H ORI 0|4 3& 02l 0o+ B () H 2
1XE e - 30,000,000 30,000,000
oxfE & - _ _
3xHE & - - - 3EOLRI 0|4 : (B) RtA
4Tt = - 20,000,000 20,000,000 3zora OIgk: (C) =Y
5% & - 3,000,000 3,000,000
ERl 0 53,000,000 53,000,000
o HIRAIS U BUlUl ASHS (B) - SHEE 014 F|
=2 Activity ol 3 T EX HIZ(2) ERl
o HIRAIS U BYlHl ASUYN (C) - 3FSHH 0|8 FH|
o1 % F=aU 204 EE
- ATEQ0 WY S 10,000,000 30,000,000
12E s ~ NI PXI Al AE 17,000,000
- 2M2el S/W (Acrobat) 3,000,000
AEE - NIPXI & A2l QIE{HO|A B 20,000,000 20,000,000
53Xt & - ANAE A5 AES H=D| AHOIE 3,000,000, 3,000,000,
3T
O Al A FA 2]
T = 18 QHR 01 & 1&0H21 0] 2k () b
1AE T - - _
2AHH & 152,000,000 - 152,000,000
3xtA & 190,000,000 - 190,000,000
AR & 140,000,000 - 140,000,000
5XtE & 100,000,000 - 100,000,000
gl 582,000,000 - 582,000,000
o AIEE FIH MELS (B) - 1RO 04 ARE AN
R Activity o1 Xt ANZEZY F=2Is HIZ(&) &l
4.4 LAM &A1 &3 2xE & QRASEX Hs 24 52,000,000 52,000,000
45LAM X L PEZ AIE X = QALASEI Xt HIZ 100,000,000 100,000,000
o _ _ AEHASHI AE Bt Y AN 2N Z2HI2 ¢S AE 50,000,000 150,000,000
4.6 LAM SEAE 2 Test-bed 2EXIE 3xE T — —
AL HSEII 2Xt M= Lab HIAE L AIESE0 &2 100,000,000
4.8WAM D2 &3 3xE T TIS-BYES Yot A1 89 QRHE Jls 7 40,000,000 40,000,000
_ QEHSHI| HHOIE 2 LAB AIE 0 &= 40,000,000 140,000,000
410 WAM HIZ 2 2HEZ AIE AXE T —
QARAHS X 1X HE WAM AlE2& 100,000,000
4.11 WAM S&HAIE/Test-bed 2EXI& 5XtE & QEHS FXl 2%t M= WAM AE2E 100,000,000 100,000,000
o AIEE RIRH MEUS (C) - 1ZBHR O|P AIRE AR

A
[ o1t [ EFUE] IEEE Rl
l
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O AsTYn]

2= 1202 0f4f 1zore gjok B () I
1A E 4,812,000 EREEE
exE s 5,000,000 ZeH EY

4 ABASET sxEE 5,000,000 Z2E EH, INEER
&M = 5,000,000 ZRIE Y + SAX
5% 5000000 | ZEE &4 +ANSER +37F
2] 24,812,000 24,812,000
O o]
= QI H HE EI(R) B 2
IXEE 137,648,160 3.2% 4,404,741
2xE = 73,808,640 4.5% 3,321,389
= 145,450,080 4.2% 6,108,903
ANE = 184,583,520 2.3% 4,245,421
SXtE = 89,784,000 3.5% 3,142,440
5] 21,222,894
O Fg¢1 2 $58
-2 eRals] k= () =
[PN= 137,648,160 3.3% 4,542,389
2= 73,808,640 5.5% 4,059,475
3E S 145,450,080 4.2% 6,108,903
ARE = 184,583,520 2.3% 4,245,421
SAHE & 89,784,000 3.7% 3,322,008
2l 22,278,196
O 7eA HdsH
- = el k= 8H(2) B 2
IXEE 137,648,160 3.2% 4,404,741
X = 73,808,640 5.5% 4,059,475
X E= 145,450,080 4.3% 6,254,353
AN & 184,583,520 2.3% 4,245,421
SIHA S 89,784,000 3.7% 3,322,008
=Rl 22,285,998
O AT+%
7= Ql24 | s AH(H) B 2
[PNa=ES 137,648,160 10.0% 13,764,816
2AHE &= 73,808,640 10.0% 7,380,864
A= 145,450,080 10.0% 14,545,008
AxNE = 184,583,520 10.0% 18,458,352
S &= 89,784,000 10.0% 8,978,400
&l 63,127,440
O 23]
A= QlAHI+5 FH HIE = H gl n
IR E = 199,576,847 10% 19,957,685 | Ql2idI+X & HI2l 10% 0I5t
=k 249,629,843 10% 24,962,984
3xEE 373,467,247 10% 37,346,725
AN = 380,778,135 10% 38,077,814
51 & 216,548,856 10% 21,654,886
2Rl 142,000,094
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S )
1) &=
- - - - - Tl
[} =) 19 = 2xE & 3xEE 43tE & 5XtE & Egl % H D
1) o124t LH/2I2 o124H| 162,230,400 106,254,720 175,419,360 155,852,640 91,022,400 690,779,520 40%]
D RTHL Al E B 38,000,000 0 0 50,000,000 3,000,000 91,000,000 5%|
ol
&l NS HIZH] 0 252,000,000 100,000,000 150,000,000 100,000,000 602,000,000 35%]
pUE=:]]
M=zl 5,170,000 5,000,000 6,000,000 7,000,000 7,000,000 30,170,000 2%|
(1] 5,191,373 4,781,462 7,367,613 3,584,611 3,185,784 24,110,843 1%
2) &
o
i‘}‘_E:':ﬂ *=EH YT 5,353,603 5,844,010 7,367,613 3,584,611 3,367,829 25,517,666 1%
Jlsa=2gstl 5,191,373 5,844,010 7,543,032 3,584,611 3,367,829 25,530,855 1%]
g 16,223,040 10,625,472 17,541,936 15,585,264 9,102,240 69,077,952 4%
™y A 75,129,389 284,094,954 145,820,194 233,339,097 129,023,682 867,407,316 51%
3) 2+l 23,735,979 39,034,967 32,123,955 38,919,174 22,004,608 155,818,683 9%
4) g A 261,095,768 429,384,641 353,363,509 428,110,911 242,050,690 | 1,714,005,519 100%| 1)+2)+3)

O Q7]
T geY =2 Activity 1XEE 2xHE X = 4xtE = 5XE = 8

51 LAM 7438 o AlE $3 42,477,120 42,477,120

5.2 LAM A|AE] M7 45,449,280 45,449,280

5.3 LAM 7|2 M7 74,304,000 74,304,000

54 LAM &K M7 27,864,000 27,864,000

55 LAM HZH 3 THE A|H 78,390,720 78,390,720 156,781,440

56 LAM E3A|8 3 Test-bed 7% X8 22,724,640 22,724,640 45,449,280

5 Q ﬁé';“iﬂ'/ 57 LAM Al'H22 x| 46,440,000 46,440,000
5.8 WAM 7|2 M7 74,304,000 74,304,000

5.9 WAM Arx| A7) 37,152,000 37,152,000

510 WAM XX Y 2AHE A|H 49,536,000 49,536,000

511 WAM E3tA|3 3 Test-bed 7% X|8l 29,102,400 29,102,400

512 WAM A28 3! BHSE X[ 61,920,000 61,920,000
EER-P 162,230,400 106,254,720 175,419,360 155,852,640 91,022,400 690,779,520

# QW = AHARYAHo)A AN AHRYFF * 6,192,009
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O 7442 9 ZHn]

o APAL 2 BHHl AEH (A)

F = 3&eHA 0] & 3& 8-l 0] et BHAHI(R) i
[Pl - 38,000,000 38,000,000
2XE & - - -
A = - ~ ~ 3EOHA 0l4k: (B) &4
431 50,000,000 - 50,000,000 sderd oler: (C) &
5XHE & - 3,000,000 3,000,000
Bt 50,000,000 41,000,000 91,000,000
o A4S L BHH ASLHY (B) - 3@ DA 0l 4 &H|
ZQ Activity o1 Xt Y 2 HIS (&) 22l
5.9 WAM &Kl & 4T & DTED XI& A 50,000,000 50,000,000
o R AlSE L FHYH AEUY (C) - 3&0HR 0] BF ZHI
o Xt FRUHY =N Al
- AZEQN Y E 15,000,000 38,000,000
1XE NI PXI Al AE 20,000,000
2AMd&el S/W (Acrobat) 3,000,000)
bXtE & ANAE 45 AlE& HEI| 2Ul0lE 3,000,000) 3,000,000)
O Al A FA 2]
o NEEB HRH GEE (A)
B R [EEEET () § 2
e - - B
B 252,000,000 - 252,000,000
e 100,000,000 - 100,000,000 1RO O[4F : (B) B
AR & 150,000,000 - 150,000,000 TEed niek: (C) A4
5xHE & 100,000,000 - 100,000,000
EEl 602,000,000 - 602,000,000
o AEE HIRH 4EUS (B) - 1HEHR 014 ARE AR
=2 Activity o1 %} EEE B HIS(R) BBl
5.4 LAM AA &30 B LAIETIEH AEE Emulator 100,000,000 100,000,000
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