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Design and Ground Confirmation of the Radio Communication Systems for the NEXST-1
Non-powered Supersonic Experimental Airplane System*

Yoshitaka MURAKAMI*', Minoru TAKIZAWA*! Tadao UCHIDA*®,

Eiichiro NAKANO*! , Takeshi OHNUKT*! ,

Shigeru HORINOUCHT* and Kimio SAKATA*
ABSTRACT

Research and development work on the next generation supersonic aircraft technology at the NAL (National
Aerospace Laboratory of Japan) commenced in 1997. Detailed designs for the scaled non-powered supersonic
experimental airplane NEXST-1 (NAL's Experimental Airplane of SST-1) and NAL 735 rocket booster were completed in
March 2000, and manufacture of the airplane and the booster rocket completed in the process of ground testing by
November 30, 2001. The first flight trial was carried out on July 14, 2002 at and around Range-E at the WPA (Woomera
Prohibited Area) in South Australia. This flight trial however was not successful because the airplane was separated
from the rocket booster right after the main booster ignited. As a consequence, a review of the experimental system is
underway for the purpose of re-designing and repairing the system, including the radio communication systems. This
paper describes the results in detail the original system design and first trial operation. The radic communication
systems consist of the transponder, telemeter, and command system. The paper also describes the antenna pattern test,
and analysis of RF links taking into account the exhaust plumes effect, and explains the system operation results for

preparaiory tests and the flight trial phase.

Keywords: SST, Non-powered Experimental Airplane, Radio Communication System Design, Flight Testing
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TCG Time Coded Generator

TDC Tracking Data Centre

TLM Telemeter

TSI Test Shop 1

X Transmitter

UHF-Band Ultra High Frequency Band
UPS Uninterruption Power System
UTC Universal Time Code

V-pol Vertical Polarization

VSWR Voltage Standing Wave Ratio

WGS84 World Geodetic System 1984
WIR Woomera Instrumentation Range
WPA Woomera Prohibited Area
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#£31 bl — %Rl R2OLHE
ITEMS Specification items Value Others
EQUIPMENT Thomson Adour Radar Model JCB Australia Thomson/France
Type Number
TRANSMITTER | Frequency 5600 MHz (C Band) Range; 5450-5825 MHz
Peak Power 250 kW
Modulation PCM
Pulse Repetition 640 Pulse per sec Option; 640 or 320
Pulse Width 0.5 u sec Option: 0.5 or 1.7u sec
Pulse Coding Double Pulse 0.5 u sec only
Pulse Spacing 5 i sec Adjustable 2 to b u sec
RECEIVER Frequency 5800 MHz Range; 5400-5900 MHz
Band Width 1.2 MHz 1.2, 4 or 6 MHz
LF. 36 MHZ
AG.C. Skin Yes; Skin and Beacon
Beacon Delay Compensation
ANTENNA Type Parabolic Diameter: 3 metres
Gain 39 dBi
Beam Width £ 1.2 degrees
Polarization Vertical Linear
Scan Conical
Scan Frequency 33 Hz
POWER Input Power Requirements 380 v + 5%, 50 Hz + 2 %,

3 phase, 25 kVA

Frequency Stability

+ 0.1 Hz

Horn

BER 31

3.4.1

Sub-Reflector
Rotation Drive
: b

| Sub-Reflector
Rotation Drive
Division Power

Supply Cable
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F41 PHERRBESR
September 30th, 2002 NAL
NEXST-1 RF LICENSE STATUS

No Equipment Band | Frequency Location Power Date of Issue / Licenser (issued to
and Modulation Date of Expiry X on behalf of NAL)
1 | Command Transmitter | UHF 415MHz B SOW/FM(PCM-FM) 26/10/2000 BAE SYSTEMS
*B (uplink) 20/10/2005
2 | Telemetry Transmitter S 2285MHz NEXST1 22W/True FM 20/02/2001 BAE SYSTEMS
*A (downlink) (PCM-FM) 20/02/2002
3 R1 and R2 Radars C 5600MHz | Rangehead&25kmDown 250KW/AM Pulse 14/06/2001 BAE SYSTEMS
(uplink) range 27/06/ 2006
4 Radar Transponder C 5800MHz NEXST1 500W/AM Pulse Military Band ARDU
*B (downlink) Depend on ARDU
5 | ATRAD Wind Profiler | VHF 56MHz Near R2 100KW/PCM 20/07/2001 ATRAD
HA 06/07/2002
8 Microwave Link ISM 2400MHz R2&Recovery Point Less than 4W/PCM No Expiry date License not required
and Knoll to IB
7 | Handheld Icom IC40S | UHF/ | 476.425 to Used by NAL for BW/FM No license required | License not required
Transceivers CB | 477.400MHz communications in for Citizen Band
the WIR radio

Notes . *A: Annual renewal action required

*B: To need annual confirmation (Depend on the ITU regulation or the convenience of licenser ARDU)

fa—y

. Licensed by the ACA for a five-year expiring on 20 October 2005. License issued to BAE SYSTEMS on behalf of NAL.

2. Licensed by the ACA on an annual basis expiring on 20 February each year. License issued to BAE SYSTEMS on behalf of NAL

{annual renewal action required).

3. Licensed by ACA for five-year period expiring on 27 June 2006. Two licenses (R1 and R2) issued to BAE SYSTEMS on behalf of NAL.
4. Frequency is in a military band and use has been arranged by NAL via ARDU (in consultation with the Directorate of Communication

Regulatory Affairs).

5. Licensed by the ACA on annual basis expiring on 7 June each year. Licence issued to ATRAD on behalf of NAL (annual renewal action

required).
6. No license required.
7. No license required for Citizen Band radios.
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(1) Skin Mixed Mode of R2 RADAR

interrogation

1 Double Pulse for 7 Pulses for Skin Track

_I_L_I_I i s N | | | | | @ Transponder Mixed Mode of R2

A ) ) .. 9 RADAR interrogation

7 Double Pulses for 1 Pulse for Skin Track

; e Interrogation double pulse train (TYP)
ulse width =05+ 0.01 transmitted by ARDU R1/R2 radar
Microseconds

(3) Transponder Mode of R2 Radar

Interrogator Pulse Format

PRF =640.3 + 0.01 Pulse Group per Second

Pulse width =0.5+0.1
Miieropecomdn (4) Reply Pulse Format of SST on

board Transponder

transmitted by SST on board transponder

\ ' Reply single pulse train (TYP)

Spacing =5+ 0.1 Reply delay =3 + 0.125

Microseconds Microseconds
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PRF =640.3 = 0.01 Pulse Group Per Second

/

Pulse width =0.5 + 0.01

Microseconds Interrogation double pulse train (TYP)

transmitied by ARDU R1/R2 radar

| /_)ﬁ

U T

fRF =640 £ 0.01 Pulse Per Second

Spacing =5+ 0.1
Microseconds
Pulse width =0.5+ 0.1

Microseconds

Reply delay =3 £ 0.125
Microseconds

Reply single pulse train (TYP)
tramsmitted by SST on board transponder
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Table xxx. Radar Data Frame of WOOMERA Instrumented Range Data Out Put Port

Frame Description

Character CharaCjter Character Characters Field Status Items
Number |Allocation| Example
1 $ $ Start of Sentence '§’
i i i Characters Indicate
= that the following
4 S S data comes from a
> T T radar
6 N N
7 , , comma FIXED | Station Identity
8 0 4] Radar R1 is the data
9 1 1 source
10 , , asterisk
11 h h hexadecimal (upper) | Check—sum Filed
12 h h hexadecimal (lower)
13 <CR> <CR> <CR> End of Sentence
i4 <LF> <LF> <LF>
15 $ & Start of Sentence '}’
" R = FIXED
17 A A Radar Airplane
18 G G Position Data
i8 G G Message Indicator
20 A A
21 , , comma
22 h 0 Hours (tens)
23 h 3 Hours {units)
24 m 2 Minutes (tens)
gg . 2 g”'e”;‘;‘t: ;S(Efg;';zi UTG of Position | VARIABLE
27 S 9 Seconds (units)
28 . decimal Point
29 2 Seconds (tenths)
30 5 Seconds (hundredths) WGS-84
31 , , comma {atutude,
32 | 3 Degrees (tens) Longitude,
33 | 4] Degrees (units) Height
34 I i Minutes (tens) Sentence
35 ] 5 Minutes (units)
36 . . decimal Point Latitude VARIABLE
37 ] 5 Minutes (tens)
38 | 4 Minutes (hundredths)
39 | 0 Minutes
40 , \ comma
41 S S SOUTH
42 , , comma
43 y 1 Degrees (hundreds)
44 v 3 Degrees (tens)
45 y 4 Degrees (units)
46 y 4 Minutes (tens)
4 v 4 Minutes (units) Longitude | VARIABLE
48 . . decimal point
49 v 4 Minutes (tens)
50 y 0 Minutes (hundredths)
51 v 0 Minutes
52 , , comma
53 E E EAST
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Frame Description
Chara‘cter Charac.ter Character Characters Field Status ftems
Number | Allocation] Example
54 , , comma . .
55 X 9 Quality Indicator Data Quality Fixed
56 \ , comma Satellites Null
57 , , comma HDOP Null
58 , , comma
59 « 3 Metres (hundreds of
thousands)
Metres (tens of

60 X ! thousands)
81 X 4 Metres (thousands)
62 X 0 Metres (hundreds) | Altitude (metres)| VARIABLE
83 X 0 Metres (tens)
64 X 0 Metres (u.m.ts.) WeS-84
65 . decimal point Latutude
66 X 0 Metres (tens) A
57 comma Long.rtude,
58 v v i Sr%elght

entence
59 comma .

Geoidel
70 , , comma Separation (m) Null
71 M M M P
Age of
72 , , comma Differencial GPS Null
Data
73 comma Differential Nuil
Reference
74 * * asterisk
75 h h hexadecimal (upper) | Check—sum Filed FIXED
78 h h hexadecimal (lower)
77 <CR> <CR> {CR> -
E o

78 b 45 S End of Sentence FIXED

Notes: The example shows R1 Radar transmitting data but then the Character Allocation and

Example value of number #9 are changed to 2 in case of R2 Radar data.

1. UTG of position 3:25:09.25 2. Ltitude 30deg 15.540min South 3. Longitude 134deg
44 400min East 4. Radar tracking 9 (0= Not Tracking) 5. Altitude  314.000.0metres
Flams Period Calculation
Ciock Rate (Hz) 18200
Bit Period (mseo) 0.0521
Frame Length (characters) 78
Start Bit 1
Character Length Data Bits 8
(bits) Stop Bit i
Total Bits 10
Frame Period {msec) 40.63
Latitude Resolution
Degrees 90
Bit Period (msec) 0.0521
Frame Length (characters) 78
tart Bit 1
Data Bits 8
Stop Bit 1
Total Bits 10
Frame Period {(msec) 40.63

This document is provided by JAXA.



22

TH AL 2T 7E PR SRR AT 70 B S

JAXA-RR-04-001

45 BLEFT ARy VYEBOHRE

ITEMS Specification items Value Others
EQUIPMENT Transponder AT-1400C AYDYN/ EB#E
Type Number Antenna AS-49030 CONDOR/ ¥ 7% / b1 »
Power Divider FP6387-2 SAGE/ t¥7 7/
Phase Shifter 40004A ASTROLAB/ E %1
PIDE=&
RECEIVER Frequency 5600 MHz (C Band)
Band Width 11 = 3 MHz 3 dB Level
Sensitivity Gain (Min) | — 65 dBm
TRANSMITTER | Frequency 5800 MHz
Power 400 W (Min) 500 W (Max)
Modulation AM Pulse
Band Width 3.0 u sec/pulse 1/4 Power Level
ANTENNA Type Flash-mounted
Gain 6 dBi
Band Width 500 MHz 5.4-5.9 GHz
Directivity Non-directional
Polarization Circuler, R.H.C.P
FLA—SFLT 2% | 100VAC
T A—F R b F R A it i __HZ
7osriaB | [7osreas | |
i i o LR
I 3 ' : 100VAC
L — —t—!J I 50/60Hz
S
CONT|SIGNAL,| B8 (E=52)
i T g2 (CPU)
CONTISIGNAL i (E=51)
; FoF+HIE (CPU)
RENPUT| |
I 2{EE
?U; INPUT) o o2
! ___________
! LA FER
l 4
| wﬂwlxc 50/60Hz ey DA
= & g 5 ? T R = 50/60Hz
BHA42 IS UARIFETFLA-—FDESE
OUTDOOR INDOOR
4.9 M7V A-SZEEEIATLTO Y

(2) # ERX(EHE
HEZAEEBIR, 7L A—-FDZEEHAAE LT, VHF

BB, SNy FEMERK, VHF/S/NY FANA 71 v
FARIZOWT P L— FF 7% o 458, RETRT
— 783000 kbps TH A Z &hn, FHllFT— ¥ o8Nz
LHIETRETH N . 7 > 7 HRIRAVN & Bl S Hhsd
T BRI RE 2SNV F (2~4GHz) O—ik%
FIATAARZREL. COFRXEBERAR—ABL
FaZx FIZHEFITH2EDSL, ThoDEREEG
RBT5L)LEHEDHHBTFMmEEE LT,

TLA—FAEEEL EBRELTT > FFEHAVT
ERROBKEFIRER, RITEROEH, EREHNT
—¥bLilesry FOKERRZM E~FT ) o %
T96 YATAEFSHAVFTFLA—YREEHRET VT
SECEE. THRAES, BIUVETH2MOZ77 v o<
YRERIT T o T A, FOMREETLIEEK48D
LB THD, TOEHERKNEEE42II7T,
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ITEMS Specification Items Value Others
EQUIPMENT Computer ROBO-698 Industrial Computer PROD.
Type Number Receiver PCR2000 SERIES L3 Communications MICROD.

Antenna CMS-03 L3 Communication EMP 5YS.

Combiner PCC-2000/PCC-2001 | L3 Communications MICROD.
RECEIVER Frequency 2285 MHz (S Band)

Band Width + 3 MHz

Sensitivity Gain (Min) | — 90 dBm

Antenna Type Parabolic Diameter: 2 metres
Gain 23 dBi
Beam Width =+ 5.5 degrees
Polarization TR.H.C.P
Scan Conical

TULA—F
e |
(IB2E)

T i —7
Trg 2
LA =
—T 7))

BH45 T A—5HIEER RN

443 AV FEE

FEESRFOa~ Y FEEE, U v FBIUER
BATRATID R R 570 L, EORET BT BE R
E=#1 (BEL) PEL-LEIC, HEALOESICEY sy M LD
KEBRRZIFFERITEFLIELRETH L,

REEIL, W EEERE, EBRRTERE, v v b
XEEREICLVEKRT 5, L EXERIE, UHFH O
==y Moova=0) | 415 MHz OBGEBEMA L. H41010RTEI BT L
: —ATFd =Ty PBLUEy bSy — 2k o THERT
LIWEDF— &7 — FILS/LAERIZ L ) UHF 5

415 MHz D% I % A 1 $%3H (PCM-FM MSK) L7z

7 T BErEHT 5,

~ACUL Oy b & EEEICERINEEZERIE. 411

et AT E 3 2 MO E AR (RIRES TH: 1800 Hz,
ER44 TLA-YZEERE fl: 1200 Hz) %%\ 2RMADMEEE L, HIERET

YFF2RMICH LT, EEod ]l RESIESE LM
RME LR NT50RMEKE L,
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Table xx. Data Frame of WOOMERA Instrumented Range Telsmetry Input

Frame Description

Charalcter Charaofcer Character Characters Field Status ltems
Number | Allocation| Example
1 $ $ Start of Sentence '§’
2 T T
3 M M Telemetry Airplane FIXED
4 It G Position Data
5 G G Massage Indicator
8 A A
7 , , comma
8 h 0 Hours (tens)
2 h 3 Hours (units)
10 m 2 Minutes (tens)
4 B &4 B o
: 5 T : ;li‘f dsu(&';nzg ~| UTC of Position | VARIABLE
13 s 9 Seconds (units)
14 . . decimal Point
15 s 2 Seconds (tenths)
16 s 5 Seconds (hundredths)
17 \ , comma
18 I 3 Degrses (tens)
19 i 0 Degrees (units)
20 i 1 Minutes (tens)
21 | 5 Minutes (units)
22 . . decimal Point Latitude VARIABLE
23 ] 5 Minutes (tens)
24 ] 4 Minutes (hundredths)
25 | 0 Minutes
26 , . comma WGS-84
7 S S SOUTH Latitude,
28 : : gomma Longitude,
29 v 1 Degrees (hundreds) Height
30 Y 3 Degrees (tens) Sentence
31 y 4 Degrees (units)
32 i 4 Minutes (tens)
g’z v 4 Minutes (units) Longitude | VARIABLE
. . GECiMa BOINt
35 v 4 Minutes (tens)
36 v 0 Minutes (hundredths)
37 Vi 0 Minutes
38 , \ comma
39 E E EAST
40 , , comma ” .
41 x 9 Quaiity Indicator | D2te Quality Fixed
42 , , comima Satellites NUL
43 , , comma HDOP NUL
44 , , comma
Metres (hundreds of
45 x 3 thousands)
46 « ’ Me’_cres (ter_}s\ of
thousands)
47 X 4 Metres (thousands)
48 X 0 Metres (hundreds) | Altitude (metres) VARIABLE
49 X 0 Metres (tens)
50 X 0 Metres (units)
51 . . decimal point
52 X X metres (tenths)
53 , , comma
54 M M M
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Frame Description
Chara}oier Charac:ter Character Characters Field Status tems
Number | Allccation] Example
55 , , comma .
58 , , comma Geo:.dal NUL
. Separation (m)
57 M M M
Age of \ _

58 , , comma ) . NUL WGS-64

leée:;;m‘uai ,GEPS Latitude,
59 , , comma R};fer\,nt;a NUL Longitude,

. - : ererence Height
60 % ¥ as?ertsk . Sentence
61 h h hexadecimal(upper) | Check—~sum Field FIXED
62 h h hexadecimal(lower)
83 <CR> <CR> {CR> = R -
o4 S LB 45 End of Sentence FIXED
Notes: The example shows Telemetry transmitting data.

1. UTC of position 3:25:08.25 2. Latitude 30deg 15.540min South 3. Longitude 134deg
44 400min East 4, Radar tracking 8 (0= Not Tracking) 5. Altitude 314.000.0metres

48 BEFLA—YREEELARE

ITEMS Specification Items Value Others
EQUIPMENT Transmitter T810S AYDYN/ B5#%
Type Number Antenna AS-49034 CONDOR/ ¥ 757/ by
Power Divider FP38387-1 SAGE/ %57/ har
Phase Shifter 400044 ASTROLAB/ B%7
TRANSMITTER | Frequency 2285 MHz (S Band)
Power 10 W (Min) 22 W (Max)
Modulation FM (PCM-FM)
Band Width + 3 MHz
ANTENNA Type Flash-mounted
Gain 6 dBi
Band Width 200 MHz 2.2-2.4 GHz

Directivity Non-directional

Polarization

(1) b EREEE

W EXFERIE, IBOEHIE (RCC) WIZIHHRE.
Frfban/iz8 ¥y b % PCM-FM %R 12 TRE
T5H, BERSZEEE (CDR) CTIEZOESETH
Fa-—-FE&RN, REDL4Y Yy MR EBETHERH, B4

DIEL T o7z Thabba Ty b EEBRBOIEER

TEIEESEE—EOHN A2 DEEF v 2 (ch) 12
HOBTHILIZLY, Oy b EEBEORBENZ
AL BT B, chl ~chd % EBRARS (chl | E
B IEERITEILIESY v M) 12, chd ~ch8 (chb

€y bauyy PORFELESETME LCEAT 0y MERT— 3V 784y b, ch6 1 0y y b
Bo TYFFOMYRAL, BAREEEOTL o EREEEEESCY DOy FICHD 5T,

WRRFNW FIZEHE SN2 A4 v F 2 BIEL T,

F—REEZoEsERz AT 57 e L,

AT 7 = =KW E o 2D T v 7 7z, #0E
RENAB—7 5 F2EHT S,
HWERERTIL -2 74—y PBIUTY Y b3y —
F, FIRERTRELESSchE AT A LERL, |
AR L Icury FEEBEORE T —T v b

FREEEERIE, 0y MTHE T LV EEES
FATT B MRS (H-2, BYFLEX, ALFLEX) &%
UHF /Y F (300~ 3000 MHz) #Fx @€ L7, 27
FRBER, 97y FBLUERRIIErSESE 52
EME—DFETHL, BE 7y 7 Uy s - Oy 7T 7L,
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| B 7R Tk -k : i
| 17 ~&B OF i '
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£: & *A: 1RI#E7—F (48bits)
(9 o !
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S e i e i
| REW1 i [——————= r= !
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ITEMS Specification Items Value Others
EQUIPMENT Transmitter 07FS93201-103 NaganoJRC/JAPAN
Type Number Antenna

OMNI Ant. X 1
YAGI Ant. X 2
TRANSMITTER | Frequency 415 MHz (UHF Band)
Peak Power 50 W (Min) 80 W (Max)
Modulation PCM-FM
Band Width + 10 KHz
ANTENNA OMNI-Directional Ant.
Type Quadrifier Helical
Gain 0dB
Band Width 2 MHz
Beam Width Omni-directional EL:0~90°
Polarization Circuler, R.H.C.P
Directional Ant.
Type 8 Element Cross YAGI Ant.
Gain 12.6 dB
Band Width 2 MHz
Beam Width AZ: 45", EL: 45°
Polarization Circuler, RH.C.P

BE FrU7) RA
2T

Ry TS

FEEETHRETE L
WEESEERT7 ¥ 72 E0, ERHBEEM LB

FROMAELEELT

iXEHttHk (E SPEC.) ZED.

SEKERAL v F

EBRBIFFELES
ZA v F

TH46 HEFERFE RN

EERIZBOWTIIFCCIZL 2 HEIRITE LB FHES
Ho—o b LTERESNERETE RoTWD, o T,
A EHE AL ERFECEN S NEH 50 5H
A ERFE TORBMOMRYSTE %N LT s
by,
FEM~RELANALYVAZTFHY A2 2+ 2
BEMIRAZ2TERAY M2 22053 T, BEIRITES
PREEZ B T T 5 L9 ISR EN D £ LT, B
Trrrr1#EEnL, 7+ EHBIBORELIZ,
I RREE R T 7 1 3, mEEEEREMET v 7
T2, A3 EEREL, FhFhoRT7=z—Xic
LY FHTUHEZ, RERITHCRITELESI V>

BUE - EERER ZITVWENORITER M T 5, Z0H
BEFETLIEEA9D L BY ThH b, TORBERRNE*ER
46 ~EHA48IIRT,

(2) HESERE

4124 LESREEEA Y -T2 —A 7Oy Y
Hizmd Loic, BEREEBRIOT v MESZRERE
CEBRBIESZERETHEREINL, oy MESEE
BT, RmOFBERHIRICERESNCZERIGLE
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TTHRT 5, EBRIEFTEEEIZRFAOZER1
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ITEMS Specification Items Value Others
EQUIPMENT Receiver NJY-113 NaganoJRC/JAPAN
Type Number Antenna

Airborne AS49063 CONDOUR/USA
Rocket AS-49062 CONDOUR/USA
RECEIVER Frequency 415 MHz (UHF Band
Band Width + 10 KHz
Sensitivity Gain (Min) — 105 dBm
BER 1G>
ANTENNA Type Monopole Blade
Gain Airborne: — 5 dBi
Rocket: — 6 dBi
Band Width Airborne: 1 MHz
Rocket: 1IMHz
Polarization Linear

BER49 fHEaxfEk (nry FFER)

WESEEREBIIEE LAREROT ¥ FFH UM, 265
BT 22— LVEREETEANFERARLE LT
EHiE#E (ESPEC.) ™ %, BUE - BiEHZ L 1To 7
FOMURETIIRAI00EBNTHE, U v bBE
U TR EEOEERREEHE49 ~5H410(2
N

5 BERBOER & HEE
RITEBRCHH T2 BEREOEHIIL TO3EY T
Hb, (1) =% (R, R2) L7 VL A—¥%F—¥ (&
B IMU) ofE, £E, BE, Bz UuTCco7— ¥
(WGS84) iZ. L—FbPFvxrXIZBnwTiETLA—
Fr—=2&AL-JHEHE LT, NALA TR L= 7
—FEYTLIYLLE=FEE (RTM) (2HERL, &
HZERCCIZBWVWIRITRELEMREHRE LTHAT 5,
(2) F—FERHTFLA—F—%, 7 z— Xz

BER410 fEEZER (EHER)

BIFAERITHREBT—y0F ) » 7@ ICHVWERD
EREIEEIC, §TE EIF 10 M ORITES % H VW TORITE
SRR LRIIERIT 7 2 — XD A5 ARAEREMH & R
TF— s EROERT—7ELTHHVLNE, (3) 3
wRiTEILEESHI Y FERIE, ui vy ML ETD
LI8F v a— EEEFTOERT 72 —XI2BWT, &
E SN EERITHRB L O RITELLBREF D, v FE
BEtR Al L 2B8, FEEMRITEILES 1T 2010w
S (1

HE@EERY AT AR, KBLICRT L) [R
B AR [ T— 7 ERZERHE] [FEEa~ Y FA
Wl DIRHTHER SN, BEEBGRV AT AR, B
BATERTEIIC [P v ARy ¥ESZERE] [T 1L
A—FRERE] [2vy FZERZRKE] @3 RECHEE
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M 5.3a RITEEEHEE (FSM) EE
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D41| 100110010
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Rl Radar Linkage on July 14, 2002 -
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NEXST1 Trial on July 14
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