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Abstract This report describes the results of an inquiry and a study of navigation
satellite systems represented by GPS. At present, GPS is the nucleus of the
navigation systems. Many new systems are being added to GPS in order to
obtain higher accuracy and more complete integrity. The GPS system will
thus be expanded and become more complex. = The whole system is taking
on an important role in our society and will become an indispensable
infrastructure of our society.

We review the present status GPS and Galileo. Next, we describe a study on
the requirements for the system from the stand point of civil aviation,
especially user requirements of strict accuracy and integrity. Frequency
allocation, one of the system issues, is also discussed, because of the
possibility of interference with other systems.

Based on those inquires and studies, we investigate a prospective view and

issues of the navigation satellite systems.
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T3 oaf e, TOBREBONLERTHITE %,

FACAL DR & e ik, e V7 MIEE, R EERE, LY I AT LA, A8H
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ALT, ZBEHOBREN, RITHEOERIf - T, FHREDHL VAT LR, BHIIT 7k
ATELIL B ER TN EEZ TV, 10 £EO FAA OFEREHBENOHZREX
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BHHY 7 GCNSS 1T HAMIEE, T, #EEZMR A2 Tr . RREMEZID AL
2. AT U RhEERED, BEICRSSNMEERIAZERTLIIOTH L, TORE
. R LD S5 eT, BETEML., BREOFB S SE, ERGEZ L VAT A
THbo

Boeing BAMIZHEAT 2 LWBHEEEHE Y A7 LDRFVFCC L5267
EERFRLTVS,  REFRFEFLEOEHRE S X7 LT, BEKIZ2GHz T TH 5,

IS S | Boeing #1113 1997 412 12 BEfllo MEO 2 H L 72 16 OB ED» S5
WEHE AT L% FCCIKRALTWw5, GEO TIXHEE 2R 75 LU Lol L W
R, =T ER2HEUELOBENTHTH L, (27)

7. BATEE Y AT 2 2 Hl5 5 Bk E0ES ARENA

MATHR Y AT LD VAT AR OPTHEZDERIRELERETH L, BEHT L7
D DPBZEAFEHATE ROREEIERZIRTF ORI O IEIZE L TWwas 2 L, ITU OJF
TEEE DY TOIRENTHS I L, SHIEFEPH) B TERF L THhR, EIBEMN % AR
PEONLEDZ L THE, BHEICE L CBICH UEBICEAOEREN VL HAIISE
HZHTHEL, EREFzEORITNER L2V, BFEFOBAEICELREND - T,
D ELRDL EZFIRBHOELERBT I LB TEH L, EEAHE L7: Nashville
TR & 7172 ION GPS 98 DRSO F{EERE T Prof. B, Parkinson 2SHIHIZELY) T
7 EED GPS O KR GPS BB EBHEEOHEASTH >72, (28 ) 8. Lazar
( Aerospace Corp. HTLWEH I — FORREE), (28 )12X5E, GPS @ L1
INMARSAT @ Mobile Satellite System & . L2 %% Window Profile Radar & 355354 2
EERTWA, Bk (29) @ Fig.l 12 GPS ® LSy FiEEDREEE ) B To¥ %
ALTWS, FHETHEH DB TIZELTUIMMAT VAT L EEBEDO L) ITHEEDOEL LD D
DR, GPS & GPS #ist. 5\ GLONASS O L) IFLBED L DR &, &4 H7
DREL L THRT 5 0ENH 5,

METHERLSEZLRERFE LT, GPS @ C/A I— FHZETFSNTWT, C/A I
— FORBEIIAERZAE CHIE S /2 CDMA OFBEE2E-> T, FL CA - FE®
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572, FBHZ GPS 1B LCfEbhn s Z LI LI PiHiEZ#EL A2 L2 L7, DOD
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1. Protecting the military use of GPS
2 . Preventing hostile use of GPS

3. Preserving civil use of GPS outside an area of conflict

HREREROARY M5 L0582 A7:0H L M £— FEMAIIT 22 H I ED
BNTWv5H, ME— FIZ GPS Block I20 R EBNSMBEINLETFETD S, MICH -
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FEHANBIRIE D T OBRET LEOEEL D, BEOHMETH b,
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T 7N =T TR D RNSS H ORI L TRET LT b,

THBABL CRBEGFOREKERTFT 20, HLOEREZHERET L 20 HR—
L0t MFOFEELEIBIFEN TS, &5, BINESOHEIZE LT, GPS
KU GPS like DA %2 3388 & LT CDMA OMEND 5,

HBEOHFHTCEZEROAL Y 2h— NV FEFNIIHTEEEFOY—IJ VP VAT LD
BEORELLZLD . GPSIZBWCRE L — FEOHAETHIEEE LThHIT Ny
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I RIRIMTTO Y AT LOFHIIEEN 2T NV TEARTH T, BAFENZEE, LT,
EBROEFREBOSERE, EBIGEWETVEH WP LEILL S,

—FHHRE AL % 5 Galileo 1 & U TIEEAFED GPS & OAFSM 23 L7z,
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PeEFFOMN, UL, GPSIZKF L2V, »2ou YT M or0EEZH 72V AT 4
EEFRL TV D,
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Public-Utility Service Th b, BIZ I AZITHIL TWAH, BEMIIREL Tav,
FO2ORREFHRIRSNTWT, Kb ) ITHEL ONMAED » 2 FHHRARE S, Ta
WRZEB SN TWE, BRBIEINETHTH AL, EHLEZTCWL L) THL, ZEIH
RENTWAYT—YRITFERTH L,
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PETLERATN TN L, ZOEOBRMETIE GNSS 0&FHEHENSKRD SN L L FEERC,
WL L~ OERICAAREEETHL ETH b,
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PREEINTTo 72,
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SORERMEER T, ZOHICHHTL Ty {FERET Galileo 2785 L TE 72,

Galileo [ FHFRESEROPATHRE D AT L OS5 2 52&£M0oRLEFENE LTI OV o
7 PAEER S NTZO T, Galileo 25RMERKE 3 5 2008 4F LIS R AEROHATHEOHD
2L RIS 50T, —BOREWOMESHETE 5, Lo L, Galileo DR
TIEGPS 2 BET AWM 2 ERE TN Ty,

2010 FFEE COREEMAOLFEIT GPS TIE GPS T orMt, Galileo 13 EF % 1K
THUGE, WRBRICNET S VA7 ARFIZIGCS, HFEFEHELE OERTH A,
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1 1. GPS, Galileo SfERFEL/-D D

GPSIZV AT L% 1970 FFED LA 4 LHEX LITONTE T, —ROBHREORZBRIC
D 2 5. BRGTEEAS BRI ICHE I CEBT 2 DIEETHGE» S P &b 5 EL R
THY, 2612, —EREMPEOOND L, HBEBIIBEFAOL DI sES R T, KiER
BEFRLEZ ERHELVWEE ) HARBIRLHNGEN S 2, EEHETHL GPS »°
SETREBLLTHORIIFE L o 7ot 2 BT 4 & fo4x 2RI HEHE L7,
FIHBIER S AT LAORGEEFRNELZZ L 2B L T LD T, GPS Dy 50 5
728, MAHEED GPS LT IZ GPS DI KD/ DI 2 i mz ., FHAE®
FEROEIWATER Y AT LA FEHR L TIT> 7,

GPS 22 BiRAE L7235 ¥ A 7 21345 GPS, IGS, W ESME 0BERETH L, ZOU
WY AT Lk 22 TIRILK GPS IR,

GPS & Hk GPS ORNCENE U2 EHINIE GPS W O 4 H IR R 5 465 GPS
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NenZ TP 5H L) SR EEEROBRLZENT 2 -OIEEMITETH AL LFH
Frd 5, B2, BN L) ICEEEIINELTWA L ZARIOHKPE LEShR
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DEx#ETHE, SHIRMHIITEE Y A7 L2 ikETT 48, LEOKEIOBEILEE
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A EOERENPEPO B TR, 0L 2RET T, ICAC DERT A GNSS D
EREMIZIIMEBER DS BT ERE AT LDOLETH L5, FRUENIIERET N
GPS L HEOBRI V. MEBOBICKEES S > TURTH 5,

Galileo R LUBOMFICESE L CWAHEENOEE* TAL LT, GPS 2 &
HEOMATERE Y A7 LADEBRH 2SR TICBIT A GNSS 127K 20D 5% HHEC
L7z B T ot d GPS LA THFRICHEET 2 HATHEOHEDH AR L T,
W, HVE=FE5bET, HROMITHEV AT LORTEMEED LI LIIRLTHA
Vo
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I RIS BH, EnERERLT, BVDONOHBIILETSH Y, EBENIZZIT AN
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12. &0

GPS OIADLIZWACGPS K- TETWAEEI 2 EATEX L, X512, GPS H5
FHEEEINT, Galileo VEH L TE o, BBEI AT LE LTIEMEBEROELRE LT, &
HWERAIIZ S — L LV AL RBEEE 2RI 2 MM LT GPS. GPS like OfifTHIE & A

17

This document is provided by JAXA.



EOETHERT LRI LEL TS,
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IGS L DFE  HUEME O S EEE

B EMEOER> O OBE BEOHFIN LV AT L4

Galileo 25 OFE  MATENOERER, 220, C /vy FoitH

BEOHATHE D AT 20BIRE, BHEY ZAFLADLLEITHT NS A5 AER A B
Fx, RIMCOBATERE VAT LE2ZBTLIEEZEEOH LI L E#EZ b,

13. &30

(1) I.A.Getting,“ The Global Positioning System”, pp.36-47,Dec. 1993, IRREE Spectrum
(2) 8. Pace, el. al., “ The Global Positioning System, Assessing National Policies
RAND, 1995

(3) K. d. Sandhoo, et.al., “ FAA’s Plan for the Future Use of GPS “, pp.1763-1768, ION
GPS 99, Sept. 1999, Nashville, TN

(4 J. J. Spilker, et.al. “ Proposed New GPS Signal at 1176.45MHz “, pp.1717-1725,
ION GPS 99, Sept. 1999, Nashville, TN

(5) d. Clark, “ GPS Joint Program Office Modernization Efforts “, pp.2151-2174, TON
GPS 2000, Sept. 2000, Salt Lake City, UT

(6) T. Hartman, el.al. “ Modernizing the GPS Block I R Spacecraft “, pp.2115-2121,
ION GPS 2000, Sept. 2000, Salt Lake City, UT

(7) S. T Fisher, et.al,, ©“ GPS I F- The Next Generation “ pp.24-47, Vol.87, No.1,
Proceeding of the IEEE, Jan. 1999

( 8 ) M. Shaw, et.al, “ The DOD: Stewards of a Global Information resource, the
Navstar Global Positioning System “, pp.16-23, Proceedings of the IREE, Vol.87, No.1,
Jan. 1999

( 9 ) K. Sandhoo, et.al,“ Modernization of the Global Positioning System ¢,
pp.2175-2183, ION GPS 2000, Sept. 2000, Salt Lake City, UT

(10) P.A. Dafesh, et.al.,, “ Compatibility of the Interplex Modulation Method with C/A

18

This document is provided by JAXA.



and P(Y ) code Signals “, pp.2122-2129, ION GPS 2000, Sept. 2000, Salt Lake City, UT
( 11 ) R. E. Neilan, et.al., “ International GPS Service 2000: Life without SA
pp.438-446, ION GPS 2000, Sept. 2000, Salt Lake City, UT

( 12 ) WF. Blanchard, et.al,, “ Institutional Requirements for a Global Navigation

134

Satellite System “, pp. 249-255, 8th Congress of the International Association of
Institutes of Navigation “, Sept. 1994, Beijing, China

( 13 ) Solari, G., et. AL, “ Constellation Options for future GNSS ¢ ION National
Technical Meeting, Jan. 1995

(14 ) Skoog, A, et. al., “ PROPANASS a German/Russian Concept to demonstrate a
next generation navigation satellite system “, IAA-96-1AA.3.3.05, 47 th International
Astroneutical Congress, Gct. 1996, Beijing, China

( 15 ) L. Tygat, “ Galileo Definition Studies Summary “, pp.1-26, European
Commission, Brussels

( 16 ) “ Commission Communication to the FBuropean Parliament and Council on
GALILEO “, Nov. 22, 2000, Brussels

(17 ) L. Tytgat, “ Galileo' A new GNSS Designed with and for the Benefit of all Kind of
Civil Users “, pp.1362-1365, ION GPS 2000, Sept. Salt Lake City, UT

(18) P. Enge, “ Local Area Augmentation of GPS for the Precision Approach of Aircraft
“ pp.111-132, Proceedings of the IEEE, Vol.87, No.1, Jan.1899

(19) ALMEMEIE. [ EHBIE WK GPS Bli OB E JGPS ¥ v R Y 27 4 2001, pp.143-150,
2001 4F 11 A, B

(20) HAESRFF, FEF 11-513787, [GPS %f5# & GPSE 5L & T 5 /ik]

(21) FCC FACT SHEET, “ FCC Wireless 911 requirements , WTB/Policy, Jan. 2001
( 22 ) Surgue, T., “ Hearing on Wireless 9117, Subcommittee on Communications,
CCS&T US Senate, Oct. 18, 2001, Washington, DC

(23) FAA and Boeing both air plans for ATC evolution, Aviation International News,
July 2001, http//www.ainonline.com/issues/07 01/july 01 faaboeingatepg.htmi

(24 ) “ Report of the tenth Air Navigation Conference “, Doc 9583, AN-CONF/10,
Montreal, 1991

(25 ) The Report of the World Wide CNS/ATM Implementation Conference, May 1998,

Rio de Janeiro

(26) Blueprint for NAS Modernization, http//www.faa.gov/nasarchitecture/blueprnt
masmod.html, Jan. 1899

( 27 ) DBoeing reveals satellite-based Air Traffic Management System,
hitp//'www.spaceandtech.com/digest/sd2001-05/sd2001-05-004.shtml

(28) K. Inamiya, “ A study on the Navigation and Communication Satellite System for

19

This document is provided by JAXA.



the Next Generation “, pp.1131-1140, ION GPS 98, Sept. 98, Nashville, TN

(29 ) 8. Lazar, “ Issue in Sharing and Encroachment “, pp.873-980, ION GPS 2000,
Sept. 2000, Salt Lake City, UT

( 30 ) S. Lazar, et.al., “ Signal Design Guidelines for Navigation Satellite System
Design “ pp.2079-1762, ION GPS 98, Sept. 1999, Nashville, TN

(131) B. Eissfeller, “ Requirements on the Galileo Signal Structure “, pp.1772-1781,
ION GPS 2000, Salt Lake City, UT

(32 ) J. Godet, et. al, “ GPS/GALILEO Radio Frequency Compatibility Analysis
pp.1782-1780, ION GPS 2000, Sept. 2000, Salt Lake City

(33) ZHWE, [Hafid> GNSS 12§ AF5# |, pp3-18, GPS ¥ ¥ K =27 4 2001, H
ARALHEF4R, 20014 11 ., B

( 34 ) B. Forssell, “ GALILEO the Global Navigation System of Future. Status and
Expectations. “, pp.51-58, GPS ¥ ¥/ F¥ 27 4 2000, HAM#EFS., 20004 11 §., &
B

(35 ) Private Letter from Prof. B. Fossell to K. Inamiya dated Sept. 28, 2001

20

This document is provided by JAXA.



FHERBEEFAEMHRE NASDA-TMR—-010020

3% 4T H 2002415310
HReE - 84T TR EN
T105-8060
HRAREDGERET 2 TH4AE 1 &
WRES L ¥y —E N 29
TEL 03-3438-6000 (ft%)
©2002 NASDA WG, Mt T2

<AKERHIET L BEWEHDEE>
TR EE S E IR E AR A R
TEL 03—3438—6582

This document is provided by JAXA.



W N/ASID/A

This document is provided by JAXA.





