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#% /{875 | 30uW/cm® (45.3dBm) at 3m Peak | 55dBm LI F
E—J8h HFRSNEFHEANS 20dB #BI LGN & (k8RIz& %)
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960 #B-40GHz K 500uV/m (-41.2dBm) in band -36dBm/100kHz
30MHz to 1GHz
1GHz-25GHz -30dBm/MHz
25GHz-40GHz -30dBm/MHz
24000%122%# #1% 600pW/cm? (-1.68dBm) 73.5-76GHz 0dBm/MHz
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24.25GHz., B : 24.0GHz~24.25GHz) #F AL TH Y. AABRRHEFTEIH
200MHz LT TH A= HEBE S REEIX 1~3mBE L L > TS,
24GHz HL—F LR T LIFEREEZ. siAERE L TERALShzE. A TY
D59 a2 RT A, BMA. REAFERSATLANEBHEOFGVARN SRR
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nTWb, LHL. FEEESEELIL—FOSERKEHRFIBEICRLET E=6H. BED
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W PHICK 2RLIREEHIC, BEXEADERE. FlIEMHORLLAIREE LS,
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HTHEY. TORIEFH L 79GHz TABITTHILDEHLLE>TWLS, BATE
24GHz # UWB L—# 2D W TIZERAHARM 2016 FICESH N TH Y. Ffz 26GHz
wUWB L—HFIZDWWTIE, S RTLEHBFAREGRRERE (7T%) #HBADHI L
MFEEIND 2022 FERRICTFSBNRENDETHDE LTS,

1.1.83 #H=HR79GHz HFE N fREEL—F VR T LA
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BEBEDEBRNEERIN TS,

1.1-5I2FRFEBY. BRELSTEOBRIIETERICOEAY PFT LV,
RBEMEEROERIC(F. EfE. RAEELITTLEL HSTECEBGEZFIINT LR
23HLEFEETHDH, LH L. LT=76GHz/60GHz & L — R B L& 24GHZz/26GHz & UWB
L—FZFAL-RLEERIREIVATLE, RAGMRZEICEMEORETLERNEMEL
THY. ERSFMIEREREFEOEBEFERERE LTS, TOH. BRER - F
R E—MMEICEVTHLERARELELGIZTBEAL AT LORAENFRICITHOATL
b5, —MEETHZERERETH LB LI-FORETLERL LT, BEY. HREE
DEFPNERILLIZHEET A ETEMRALDIRENERICLEL I L0, H1T7E. B
BREZEQ/PNILBRMFROBFENEITOND,
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RIBICEWWTERERE (0.2miEFE) A oHIER (50-70m) [ThizYBHITEFD/NSGEY
RZEERECTBIRMN (GEBIMEEE20cmBE) 352 EARELEL D,

hizxt L. BEF®D 76GHz/60GHz & L — & TILRM D RRED BEREHEH-T &
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REAS . BREMICHLEAICATRENEDON TS 7TIGHZz FL—F ZH LG
DREREL—FELTEATDHIELEL. TORFZERDEIEELEDIDTHS. E 1.
1-6 2RI BEEHL— Y CREMRGRIAFE (B, FE, AE) OLBEMLD.
79GHz H L—Z DBLIMEAHERTE S,

AV AR AV AR AV AR tAV AR
Agp A /A(p Ag
24 GHz 24/26 GHz 77 GHz 79 GHz
Narrow-band UwB
BW ~ 1 GHz BW ~ 4 GHz
BW ~ 200 MHz BW ~ 4 GHz 1.=3.9 mm 1 =38 fifm

7=12.5mm 7=11.5mm

& e

AV: Velocity(GRE) & = BEMAEORYTS—TMIEREIZHH

AD: Angle(AE)E =D AEREBELT7UTHFHAARUEET S HEICKTE
AR: Range(iEft) > SIIEREEEARIGE (KR (T RFEISIZKE
BW : #telig

LR

1.1-6 &ML —¥OUELER

Fi-. 79GHz FERMBREL— AKX YRBEAREE 45, EMEABERTE VA TLD
BREFMAS—OHER 1.1-7I12F9,

K 1.1-7 79GHz L—FIC & 2EMADBERZE VAT LOERRUFBL—20H

1.1.4 BEHFUNDOL—F X T LOBRK
CCETIH. BEL—FOEHL—FIADIGAIZDOVTIHRARTEF2A. 24GHz HiEE
L—#4& % 76GHz/60GHz L —FI2DWLWTIX, EEL—F LS OFAR LRSI TLNVS,
(1) ERKRIRHES T LA
EXEE (REVEZRE) FORALGEHTT. ETERARVERESTYORMZE
L—FICKYUERTSHI LT, Bl - SEEMFHRERETRL. BULTERKRIED
BRERETHIENTED (B 1.1-8) , £, RHRGREICK Y EREREZE
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(2) SKERUESYERMSRT LA

BURNIZEBLE-EEY (ERRUVSITECERTF) ZL—FICKYBRML. XIE
DEBZEREZITHILLEL . BEDREETEXET IHERVIEETMRM S X T
LOBEIZER 1.1-9I12FRT

b

K 1.1-9 $ERVEEMHERANS AT L

(3) BMESHITERM AT L

T SEORDICWVASTELEEEZ L—FICKYBEML., ETEMICHEREZR
IS ETRRBREICHES T S, HITEOEMINRICIE C BT ERREES
DHEFICLFAT D ENTED, Tz, EHSEOFDICVWSHTECEEESZ
L—HFIZLYRAL., ETEMICERZRE®IT I ETRBRZICHFST 5fth. 517
EOBEKRICIS L@ R ERRBESDOHEFICLAAT LI ENTES (B 1.
1-10) ,
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1.1-10 HEEHITERM AT LA

LEDESIT, BEHEUANDL—FLRATLIZENTE, ZORMBENRBERE
BICEEFEU D2, 79GHz FEIBEL—FOBERICK SRAMBEEDE L AH
FEhTL b,

1.2 BRfEEL—4F VAT LOEBIZELER
1.2.1 ITU (ERESREIEES : International Telecommunication Union) D EjF]
ITU-R (E#EISERFT : Radiocommunication Sector) T, ITS (CEAT 2 EEEIED
BB EERET 510, i EEHFEFIELT 5 SG5 (Study Group 5) DHIZ#H S WP5A
(Working Party 5A) [2HWT. #HFEMZ1%ETT S5 WG5 (Working Group 5) 12 SWG2
(Sub Working Group 2) # &%t TEEH L —4 ST ITS (CRET 2FEORKITZToTL
5 (B 1.2-1),

Study Period: 2008 - 2012

ITU )
ES
|

Radiocommunications
m—=_SC1] Assembly

World Radio Conference

._ SG5 Temestrial Services
LandMobile Services

WP5A j—l—we1
WP5E |

WP5C l_ WG5 SWGH1 Cognitive radio

WP50D Mew Technology
- WPSD N SWG2 | ITS

— SG7 |
SWG3 |  sensor Network

1.2-1 ITU-RIZE 3 ITS MRBIERMOBREHAH (2012 & 1 ARTE)
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ITS IZEAY B E|IGEEDEMMZEICDOWVWTIIEEICW L DO DEIENRKE SN TH Y.
SYREFESEFEE R TLIZELTH ITU-R & M.1452-1”7 Millimetre wave
radiocommunication systems for intelligent transport system applications” MEET 5,
Z DENE(X 2000 FITHERFE Iz ITU-R #14 M.1452 “Transport Information and control
systems - Low power short range radar equipment at 60GHz and 76 GHz"~ "Millimeter
wave |ITS Radiocommunication system” % 2009 & (ZBMML. = VKICET 5 ITS iR

BIERMZL BERREGEENERETSATNS (B 1.2-2),
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Low-power short-range vehicular radar equipment
at60 & 76 GHz

~p- Revision

Millimeter Wave Radiocommunication Systems
for ITS Applications

Annex 1 Annex 2
Low power Technical characteristics
short-range of milim eter wave
vehicularradar radiocommunication
equipment systems for
at 60 & 76 GHz data communications

(vehicle-to-vehicle,
vehicle-to-roadside
infrastructure)

1.2-2 ITU-R &% M.1452-1 D#ERK (2009 FKET)

2010 &£ 5 AICEHM N T ITU-R SG5 WP5A £ & TIE. BAMN S 79GHz HE HfiREEL —
FIZDOVNTHELVEFRIZ M.1452-1 D Annex C & L TiBER T 2 ATHEMEICRET B 1HMDIZ
Hz1To1=

2011 £ 6 BIZHM NIz ITU-R SG5 WPS5A £ & TIX, HRE, CEPTAZEDTT A
UM S EIE M.1452-1 BETENA A S, BETDOHERE Preliminary [Draft New
Recommendation [LMS.ar]] or [Draft New Revision OF Recommendation ITU-R
M.1452-1]: Millimetre wave automotive radars and radiocommunication systems for
intelligent transport system applications B & tz, COHAXETEE M.1452-1 D
BYETFEEFHEREOVIT A ZWRC-12ORYTEZRLEALRHDELIZHD
THbd, (B 1.2-3)

2011 £ 11 BICEHAMNT- ITU-RSG5WPS5A £&TIEAR, F4Y, AV T7HhBLNDAA
[CEDE. ITU-R &4 M.1452-1"Millimetre wave vehicular collision avoidance radars and
radiocommunication systems for intelligent transport system application” e ETE A H
SIh, SGhIZELNTz, HLWTRERAIZHAMN NI SGEEE T, COXENEE SN
. SG5 &L ITURMBEICL S 2 BEDOERFEREICL>TEREINDSZ LITH T,
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Low-power short-range vehicular radar equipment
at 60 & 76 GHz

4  Revision

79GHz Short Range High Resolution Radar

Annex 1 Annex 2 Annex 3
Low power 79GHz Short Range Technical characteristics
short-range High Resolution Radar of millimeter wave
vehicular radar radiocommunication
equipment systems for
at 76 GHz data communications

(vehicle-to-vehicle,
vehicle-to-roadside
% infrastructure)

1.2-3 ITU-R &% M.1452-1 BETE (2011 F4RE)

LT AT, T9GHz BEREREL—INMERTHIFED 77-81GHZ D 5 5.,
77.5-78.0GHz [ZIF L—F DERAM AIRE G BIRIZE XTED 1 REBAD BRI BRI
FHELGL=SH, WRC (HFRERBIEREE | World Radiocommunication Conference)
[CEWT., EREEXBNORRBDNEZHERT IVENH S,

WRC TERT DAL LT, 707 - KEFMBTORENMBETHY ., /A>T
[CAREEET S APT(7 07 - KEEBERBIEHREK : Asia-Pacific telecommunity) ®
APG (APT #1{% %' JL— 7 : APT Preparatory Group) TOA G ZBIET Z LIzt o1=,

2010 £ 12 BICEh 1= APG2012-4 K& T, BAM S 77.5-78.0GHz TL—FHEHR
AR BARIEERXED 1 REBADHEEKRH S WRC HiEERELZIT o=

2011 &£ 8 AIZBhd iz APG2012-5 & TIL 77.5-78.0GHz TL—4AHERAIHEL &
METEBICET S 1 REBL LTORERERDIFTBERENRRBINT, TODE.
PEERETAPT MBEOEMERZETHREIN, 2012F 1 AL S 2 BIIHITTHLN
= WRC-12 &£&I1Z APT ii5 WRC-15 D#FZBBEE L LTIRESN. FHEEE L TEER
nf-2&h i, 2015 EIZEHIN B FTED WRC-15 [Z[A] [T THZEFF & D RAOTFHIZE
T HREEEMNITU-R SG5 WPSA THESH BN D,
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1.2.2 FENEICHE T HFELREFAKR

2011 £ 10 AR R TO 79GHz HTE P RREL—F DHIELDRKR E LT, 27 OB
BE (EU decision 2004/545/EC IZ& U 2004 M 55F0]) &2 > AKR—)L (IAD TS UWB
[C& Y 2007 EMLEFRD . A—A LS U7 (2010 FAHEFRI), AL 7 (2010 Fh o EF
A IZEWNT 79GHz TE R L — Y DRANRA SN TVS CENEIToN D B E,
fth DI TIXFEARE . BDIREAREGZ > TS,

(1) BN TOBREEIRA
MINEERTIE, ERREL ITSDEODOHLWVEERHL—TOERKREHELT
Ef-. BTE. AR L7 24GHz HIRB L —H O 76GHz H L— 4 B REERE L — 4 (LRR:
Long Range Radar) & L T. F1-24/26GHz #% UWB L—4 A SRR & L TER S
NTWBH, 24/26GHzHUWB L—HIZDWWTIE, P AT LEDTFHEBEDF-6H—
i CHEALFIRE SN TWSIEN., CORRBMFOEEHL—FELTOFAE
2013 FFETOEEMLEHEE SN TV,
ZD&S%H, 2004 &2 ECC (Electronic Communications Committee) K UNER M|
FERXTRHRD2DODREEZHRKL TS,
. ECC/DEC/(04)03 - 2004 £ 3 B 19 B : 77-81GHz DBk SE = EADIEEH L
—FITHRET DIRTE,
- 2004/545/EC - 2004 £7 A8 H:EURTOEHRAEEHL —FD1=HD 79GHz
WICH T ERBEBDOHRAICET DIRE,

INGTEHREEHL—FD 77-81GHz # THOEANFERAICOVTORETH S,
77-81GHz FHIXEHER L — 5 OREM - EANGREBICRLEL-AREH L EHES
nTHY. BIEED ECC BL U EC MRFEIERIZFRT 24GHz % UWB L—4 12T %
BEEMBRELHICRTINZLDOTH S,

- ECC/DEC/(04)10 - 2004 £ 12 B 12 B : 24GHz #EH AEEHL—FDEEM

HEAICIEET DRE,
- 2005/50/EC - 20054 1 A 17 B : EEAEERHL—F D EC A TOEEMLE
RAD1=60 79GHz #EIZH 1+ 5 BIREEAFMICET 2R E,

24GHz FEHAKEEHL—FOFEAL. BRAZOHFAELE->THEY . 24GHz &
MB 79GHZ EADBITEBR LR (Nysr—2vy)a—arv] WA D,

HE. 24GHz wEHAEBEHML—F(CDOLTIX, 201 £ 7 A, BINEEESHN D
RTE (Amendment 2005/50/EC) #4T>TW\5H ., ERHRIIHZERETH 2018 EENFE
TERESINA TS,

- 21.65-24.25GHz T:ERAT 5L —FDHEARIFZ 2013 FE 6 AREFTDEFF LT S,

- 24.25-26.65GHz TERAT 5L —4 DHARIZ 2018 F1 A1 HETET S,

fzfzL. 2018 EFE TICHAREZZ T4 DIF2022F1 A1 BEFTELET S,
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DIRTLBE

BRI TIE. BRI DIZEE{L RS T 8 5 ETSI (European Telecommunications Standards
Institute) D AT L3 (ETSITR 102 263) DOMIRIZEEH S TULVSEREHE &
HAICEAT 2B EEHICE DT, 2008 FIZ 77GHz~81GHz # TiER T 558t L
— S #RET S ETSI 2% (EN 302 264-1 R U EN 302 264-2) ESH LNTfz, X T
TAMHRE. FEHABFBEZETALETNAEK 1.2-1, F* 1.2-2IZF7,

Frz. CORBITBFTEELREMHUNRTA—F EEHEIRDEEYTH S,
- JBiR#EE - 77GHz -81GHz

- & EHRAEERHL—5H

- WFS. BREEE (WO LEEREET IV r—23aY)

- BAFEHYRMS BEAZBE : -3dBm/MHZEIRP (L—4t 1)

- BRFEHYRMS BEABE: : - 9dBm/MHZ EIRP (/N2 /8—EiB#%)

- E—4 &5 : +55dBmEIRP

£ 1.2-1 AT F7RARSEE

R B AT T RARERE

47 ~74MHz -54dBm

87.5~118MHz -54dBm

174~230MHz -54dBm

470~862MHz -54dBm

30~1000MHz K O th D 2k -36dBm

1~100GHz% -30dBm

X 77GHz~81GHz £T® 79GHz % SRR IR S - AR

HHEATIEER SN

® 1.2-2 HEHIIKRSRE

Rl H SRS PR E
25~77GHz -30dBm/MHz
81~100GHz -30dBm/MHz
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QEBEHFDEIY HT
BRMIZE (T 5B BERBFEHEZIRKRERK 1.2-3I12F7,

& 1.2-3 FRKEHBFEHIZES T HENHKR

FREQUENCY BAND ALLOCATIONS(TU-RR) ECA TABLE(feb 2004)
FIXED FIXED
FIXED-SATELLITE (space-to-Earth) FIXED-SATELLITE (space-to-Earth)
MOBILE MOBILE

75.5-76.0GHz BROADCASTING BROADCASTING
BROADCASTING-SATELLITE BROADCASTING-SATELLITE
Space research (space-to-Earth) Space research (space-to-Earth)
5.559A  5.561 5.559A 5.561 EU35
RADIO ASTRONOMY ADIO ASTRONOMY
RADIOLOCATION RADIOLOCATION ECA note 1)
Amateur Amateur

76.0-77.5GHz Amateur-Satellite Amateur-Satellite
Space-Research (space-to-Earth) Space-Research (space-to-Earth)
5.149 5.149 EU2
AMATEUR AMATEUR
AMATEUR-SATELLITE AMATEUR-SATELLITE

77.5-78.0GHz Radio-Astronomy Radio-Astronomy
Space Research (space-to-Earth) Space Research (space-to-Earth)
5.149 5.149
RADIOLOCATION RADIOLOCATION
Amateur Amateur
Amateur-Satellite Amateur-Satellite

78.0-79.0GHz Radio Astronomy Radio Astronomy
Space Research (space-to-Earth) Space Research (space-to-Earth)
5.149 5.149
RADIOLOCATION RADIOLOCATION
Amateur Amateur
Amateur-Satellite Amateur-Satellite

79.0-81.0GHz Radio Astronomy Radio Astronomy
Space Research (space-to-Earth) Space Research (space-to-Earth)
5.149 5.149 EU2

5149  76-86GHz [ ] CHUDEHEDBICEIY BTHRIF. ERRXXEKEZEFEELTHENSREDDH. £
TEERETDFREMBD &, (Nosd5, 4.6, Article 29 B88), (WRC-2000)

5.559A 75.5-76GHz £ F1- 2006 FET—REH L LTFIFa7. PRFLT7HEEHKICEVLETLHH
TWL%, (WRC-2000)

EU2 FER#&H

EU35 75.5-76GHz [$3—R v/ TIX 2006 FLIBETIF 7. PYF27HEEFICIEYLTOHNRS,

ECA ¥ 1) RTTT: ECC DEC (02) 01; ERC REC 70-03.Road Transport and Traffic Telematic 76-77GHz Radar

(ECC report56.AnnexA-2004 £ 10 B & Y)

(2) RETORFAEE

KRETIE 2011 £ 10 ARRTIE 79GHz FE S fERE L — F ICB T S RELDRE L
THRTULEL, BUNDEIR®, EICEIHERE LTINS 22~29GHz HTHEMAAEE
I UWB L—H OTHISEIREEHEL. 79GHz TR AL —F (LT HFELDR
HANEHLONDLDEFRSND,

1.2.3 EFZEZ£LLOREMH

FZBDEBY., BRICERMNRUVSVHR—IL, A—X 57, O F7ICBWCESEA
L—S &N 79GHz HDEIE N S, HELIN TS,

CD&ES%H, 79GHz FTE AL —F 2 FALEREEGEXEATLOEROEH
BhD, RITLTHELLSNATOSIRINEDKREZZEEL DD, BREFEESHHER
RYBMBEEDEELTIMAIEMNEFLLY,

18



EHIT, 79GHZ FE A MEREL—FICEL T, BERL—FOHEETSHZERT 57-0
24, BRMICESAESN-HEORRLEEZEE - g & BE LRET 5 EAKR
HLNTWS,

1.3 READER

FBDEEY ., FYRELEBRTBHAEORRICAIT. BBEDK S BGRELEHRYE
(FTHL. HTECEREFO/NSLXNRMET TRAMAIGETH DA ERAIEREE 57 R
L—SDEBENKROHLNTINS,

COESFRREDH, BRIZEVWTELERREL—FOUASHERMICET 2REAVED
BNTLD, 2005 FICMY FEHLNI- TTA VLR TO— FNY FEERRRRRIRE
E1 TR, BHEEL—FOIRATLEHELT, ACBEGREFOBAINFIREL IEEE 5 7
REZH 10cmBELLTH Y., BAREFTE LTRERMIZLBEAICA T RENEDH LN
TWA 79GHZ HZEFILE LB TORFAZT S EABHESN TS,

Ffo. INERITT2011 FITHESI: TRRBBHET7VavT70 (FH23EF9
A™EMR)] TIE, UTOREENH S,

- 7T9GHZ FEMAL-#H-LE N EEL—F XA TLDBAITDOVWTER 19 FEM DS
RiREZEHTHE Y . ERELELBRCENEORRADEHRKRE., BERRIE
BEDRBRRFZHEZAT, TH2B3EFEFICRNTEEDREFEZERT 5,

-79CGHz HEE S-SR RREL—F XA TLDTRK 28 FETHOERILZBIEL. H1T
EEEZRRETRET ALOOBRESH - RERMOTSEER - AE#T 560
BRITEOMAFREHES D,

FEHRBETEH, FH19FENCTH 21 FEFTOR. FRBV >BERRD-HDE
WEABREH L LT, 79GHz TEFA L =H =GR @REL—F VAT LOERIEIZAITT
R )RHFEAVEL—F R TLOBN RN (BT 5 E1T o1,

INLDEREZHRFR F-LBREICHIGAIRER 79GHz TR BEEL—FDBEAICKE
LHEBEMMEHICOVT, UTZ2ERAMICEE LN SR ET o1,

- L—HDOMEE: TIGHz HL—FIZHAF I NS XA TLIRAE LT, HIZHTE. B

HIIHNT2REREHERR TS L,

- EFRAZEELEIR  ETIEO/ O—/\LEEEE L. HOE - EEERETBREOEE

BREPOBRMHUEY - RESLOBAMEZAREGRYERDI &,

- MDEIRATLEDHA : 79GHz BRHTTHREGDIBRRXEHE. 7¥XFa7

BREBLOTHREZTOIE, BIC. BETIFLT7TEREBNIREBLLT

BYBTHATULS 77.5GHZz~78.0GHZ 2D W TIXH AN g 2RI 5 2 &,
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FE2E 79CGHz FENREEL—F DEA

2.1 HE-FA—Y

2.1.1 BEHFL—F AT LA
79GHz a4 fiRRE L — 4 L. BE7E D 76GHz/60GHz 1 L — 4 40 24GHz #iktts L —
FELBELTEWNEMOREEBI LN TEHEEE D, . REEDEH S E
BEDE 5N D 24GHz/26GHz 7 UWB L—# & U RKBREERHARLE LS FE L6
Bo (® 2.1-1),

o il 4 4

-

WK | [24GHz# || | 76GHz# || | 79GHZ#%
L—5 L—=4 ||| & fERE
(B L—5

24GHz/
26GHz%
L—4
(UWB)

B KR AN R Bt

(320Y)

178

(ELY) BRI MERE (BLY)

K 2.1-1 79GHz &0 fiRREL — & D4

CDESIBEMMD, 7T9GHz HENBEL—FEZFALEEHL—4 L AT LTI,
HITEOCBGEZFO/NSGEARYO LB - M4 AL LRHOFKRENAIGELE G ST
. REBEXIEVATLOMEALIZKECEET S, . HEERILOEEMED
IEEEBEZ S O EB O REE - BETITAS-0., BREMNE COHEMNTIEEE R YKE
EBICH&IDEEZDND,

UTFIC.HEBRESNTWVS 79GHz Fa e L— 4 AL - REEHRIIEVRT
LDA A= RUOVRATLEROBHZETRT,

(1) FAAA—h

DOEHREBREMSITEDORE

STENRLICE BRI, STENEREREBFPICECRELTEY. X

2. 1-20&5GBEANEZ oND, ADEEEHLRABENDELS NSNS IGH

2 ESREE L — ZVEZEE (55 210]) &EF 2029- L1E 2-3.  [79GHz # &0 fRie L — 2 OFIH A A
— DN
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[CEWVWT, BENREDEVNL—FTREAZDBLTRET S EARBTH o 1=AN.
BAREL—YZERAVNS L& 2T, BEERCRABEDLZ ENLDRE &AM
SDRHZEDB L TRET D ENFREERY ., BERFICIY ZTDHFEEZTELFICH
HIBMHES L D128 D, T, RUET IVRDOMERELES<LGDH b, BE
HERIZIE FSAN—~DEHOT L—FHIE & DESHI L Y FHREE QRN AL
=N,

BiRtaE

BR/MRAA R HTE
AR IERE 50m

/MRS EEBE 0.2m
PRt AR RE 0.2m
RAKRRENE TR 17m/s
R AREE 1m/s
KEBRANREH 60deg

X 2.1-2 EREREHSTEOEESE

QR E REMHITE DR

STEPRTICESEFEHAZVES5—D0F@EIE. B 2.1-30& 5 LHENSE
ZEMPDEETHS,. COLIGHEATEEROANOEHZNHL TRET HIVE
AHE-O, EHIBEDENL—SITRHEADAZSHEL TRET 52 EARET
Hot=M., BHRBREL—FEANSZLICE>THERADAZDEHLTRHETE I LN
AIREE Y BERFICIYERDOMAEMZELFICIHRRERBHEES L S2G 5. F=.
BHETSMEDMERELS GBI ENBRHENHEELR L L., ERHIERIC
FRSAN—AQEROTL—FHHEHEDEFICLY FHBEEOEBRLEAFEND,
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BiEitae
R/MEEI R
oSl
R/AMEEN IR R
BREE S AR AL
RARENAR X R E
HE S AR RE
KEEENRE A

X 2.1-3 XERBHSITEOERESME

Q@A — b1 DIRH

A= N\ AORCERIETHEDHESNELERBOEHAZ (. KEALSIC
LEHERTERELTHY. B 2.1-40&S5HBENAEZOND, COLSH
BETIXESELY £ REFBEIN/NS GREORWNA— b/AS ZFEE 2B L TRE
TERENDH S,

79GHz H#ENREEL— 4 TIE, FIZ IERESRDIOEER, - BERERORERHC
OS> TEWEHEEOMRERET 5 LA TETH D,
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B R tEaE

R/MEEIH R A—kiA
KRN IERE 70m
/MR BE R 1m
BREE AR RE 1m
BN R 55m/s
B 57 AR RE 1m/s
KERAMNBET A 15deg

X 2.1-4 EREREHSTEOEESE

(2) YATLERDA

RATLEROFER 2.1-512F7F, CORTIXETATAICEHEIN-I UKL
— A THIAICHEET SREYOMECHNEEEZRE L. COFEHREZE(CEHEHE
115, AIADOKREMEBREDOREELHIIESICIE. BHEFICKY FSA4/1\—ITF

BEEEL., ERATAHOGEICEIL—FEHESETEREZRET

& TEHRF

OHITEEDRELZERT S, BB, B 2.1-5FFAL—FDBITHLMN, AL

—RIZDOVWTHREETH S,
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RIAITS A
L—5 A

N .| mmER
A L—5 D | L
. N o EZRFI > JL—*%
R L—4& L JYEa—% HfEEE
N
/

RIS L—4 (&)

K 2.1-5 HEHL—F AT LOERS

D& ST, 79GHz FTESERE L—F XAV EIRBFEIBZE EN LS U BEEE 5 R g
ZFALTHY., ThITLYBREOL—FLRTLLY LSV MAOEEERENEERTE
Bo COBWRHEMREZEN LELERHHBEORALIZEY., JYRELGHIBMNATREE
BYEHRHREDOEBLHARFEIND,

2.1.2 BHL—FIXATLUSN

Fikd & 5 (2 24GHz Ikt L— 4 40 76GHz/60GHz # L— A (. 41 V7 SHREE D L
— A VRTLIZEFIASNSE, BEHL—FUNZLFIASINTLNS, 79GHz HE 5 fiF
BEL—HICDOWTH, BIFOL—FELERKRICA D ITHREBEEDL—F R TLEHRDHE
L= RGREBRANDERANHFIA TS,

2 79GHz FE N L — S . SITEPEGEZFO/N S LREMZRABEOEREH
SAEELIBREEES-O. BEDL—LTIIRETH--EWT Y FIZHEET 521ES
BREXEMERNT DMV ISVRATLOERREAREE T D,

79GHZ HR R BEL— Y DEHL—FLUNDFRAA A —FER 2.1-6127R7,
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3 FE2HHEE

SITEBRML—F —
®
7

BiZttaE —
BRI R HITE T9GHZH B REEL—4

BE® (e MMM EIER -"‘
RKIRENEERE 40m =
B/RAIERE 0.5m
BG4 AR AE 0.2m
RARIAREE | 11m/s
SEE 5 RRRE 0.5mis

KRR 60deg

2.1-6 EHL—FLUNOFIAA A —H]

2.1.3 L= RATLELTOERSEH

79GHz HE R BEEL— Y DBERANMEEINSFAL—IE. #ED 24GHz/26GHz &
UWB L—4 LT HFRAY—2 DM, 79GHz wE o BREL—FICEEDFIAY—
NMEESINTWNS, EFRAY—VTEELTWAT7ITUSA—2 a3 vDRBEOEHIZL—
FORTLIZTKROON L BIEMREZ. & 2.1-1RUK 2.1-2(27R7,

£ 2.1-1 24GHz/26GHz % UWB L—4 & SRS 2 I > — > 0 B EtEaE

MR —> 7;(77'_?‘;: /\07_/;;'\7 Stop&Go | TVUFvva
10cm
R/MERIHR HITE 3"PVC pipe | #=— k/3A
Metal post
AR IR B (m) 4 5 30 7
/RN (m) 0.5 0.2 0.3 0.2
Bt 7 iR AE (m) 0.4 0.2 2.0 0.4
= . (m/s) 15 3 8 55
BABNBRMEE ) 7 54 | 108 | 288 | 198
HxtRE 5 fERE (m/s) 1 0.1 1 1
T—REHL— bk (ms) 50 50 50 10
KEEENIRET H (BE) 60 60 60
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* 2.1-2 79GHz &=/ &

BEL—FICHREOFAY— OB EtRE

o . BEREXERRU
FA—2 TV Sva HIT )7
EFER RER
AT E e N H17%
B/IMERIX &R WS 1TE | BSTE i
KT RE R g 3
B AR AR (m) 50 25 70 40
B/ EREE (m) 02 0.2 1 05
BE Rk 5 AR EE (m) 02 0.2 1 02
= e L MUS) | LA N L A 55 | (R
BABRABARE -~ 0y 61.2 61.2 198 39.6
B EESEEE  (mis) 1 1 1 05
T—AEHL— (ms) 50 50 50 100
KERMBEA () 60 60 15 60
2.2 T9GHz BFE N fREEL— 42 VAT LDE R T

=1
79GHz FEDMREEL—FIZDOWT, EICEHL—FVRATLELTHRSAEEDE
EFADRFABRETT

2.2.1 REH

(1) BERH¥EBETIL

EREBETILOETEIZHT=>TIX, 79GHz HE=n Rk

L—%

DERIIHLLES

FTORBOERFRAIC—RHICAVNLONLZOCRAT Ay IHIRITHSI LD ERET
5o, =, BFENEH VAT LERFEEFER I L—F (7T6CGHz HL—FF) DERE
BZEIC, BRHEODEWEAYAMILEMKRT HIDET S,

OORT 4y HED—EAK

1

at

_|2
f(t)—(bj

1+ ce”

fy : EHE

t BANLDEBEE

a : BEEER GIHEENYDRIEEIC
a/b

c

(2) NSA-FDERE

79GHz #= 50 f

7 Lok,

% Re

B8

e

)

IRIBERE (TRICHERENEA LRISEEY 51E)
AL ENYDEH UhEWNIFERLY

L= RATLOEGRAZRELT, BICEBHELTHERT S L

EEELTVS &AL, HNEDOHBERESRRUFHRERERERICRIZT

Do

EE, EPEOEBERFEHITEMER TIXA Lo, 2010 FITH T 5T

—aNSHRERECEB LBV EREE L, T9GH HEHREE
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FRIFERT BN A—E2ZR 2.2-1DELIITEET b, BH. 79CGHz HE 7
BL—FVATLORBREACHIT. BHEOTHEAFHN oHREASHOBE
12FMADEEFET B,

x 2.2-1 7T9GHz HFERBRREL—F VAT LOERFRIZERT 5\ A-SDER
BEEREEH 7900 A& < 78,894,511 & (2010 7 AX)
FREHREHE 650 85EF < 78,894,511 51243 £=6,347,105 & 4
FHERAFH 1243 F < 2010 FOFEHFERAER

EEE (REEDOHFREAGH ~ FHRBHE LR
EES (REEDORBEALGR ~ (BHERAER

(BfEEAN BBEREZHERHE MEHEELY)

2.2.2 ERFA
(1) EANHOEERTFA
BRHEEFER T L —FOEREREIZM > T, EADHAITENCERNEAFFE 60%
CHETDERELESEDEMUXFILUTEL D, T, C0EMUKICHKLT
79GHz HFENBEL—F VA TLOERNEL EREL-5E. BANHARETO
ERFARRE 2.2-10O&58HEN S,

BEBEER T L —FOEREMIH > TER LEBADEM
a=0.43

chle_m alb=0.6  (BIF60%IZHE)

c=1500

a

b

f(t)=(

2.2-1M 6, 7T9GHz HERREEL—F VR T LOEARBKEZ 79GHz F0
BERFIANAIREICG YBERIEAHAFEN D 2014 FLREL-IHEE. BAR 6 F£&iB
L7- 2020 FORBEBAESRII IO BEEE (ERFE0.11%) . 12 F#iE L1 2026 F
DREBEEAGHIT 120 FEEE (EEE1.5%) £G4 5,
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52 1 1 T T T 3
& TotH=MmARRRLL -7 T (20145~ ;
A5 o MmEEER YL - s EMI20035F~)  [TTI0TTITITIII s n st 7

FHRELSEOCRS )
.
B 3 3209

140 . .
. & ratrzWmIR AL -y FA20E~ | 1205 & 1.6
_ i i 0 0 (4P 25 1.5%) 14
Iy I T N R N S ’
40 e i ' 0 , i 1.2
I'E Il - - ccccocooogoooosonoonoqEoosoosooEoSEoSooCosCosopooosoonoonoyaosao. oaood 10 %
dﬁ 1 1 : : 1 {H‘
0 : : 08 =
E|:| _______________________________ O e
'—Ht< ahE ng B
B g0 [ DU . (BB IEOAIR) | oL ’
B 0 0 0.4
0.z
n
204 2Oa ems Z0EN 20E2 2Ed 2026

2.2-1 79GHz FE N REEL—F DEANEAD T KX F Bl

(2) PREDERTFAE

(1) ERFRICHPRBOERFAZEL L-EREZR 2.2-2(2FY ., ARPDE
BRFRITIE, 79CGHz HEDREEL—F X T LOBHEEN 60%IC#HET 55 R T
A, BEEITNYTDERREZSEICEREN 100%ICHET 5ERFAD
FEHLTWLWS,

ITF7NYITDEREZEICHM o TER LI-HEDALE

=0.7
a 1 ‘ = ;
f@)=| % |—— a/b=1 (F3E 100%I=HHik)
b)l+ce
c=50000

BARIRE 20 FAEALT=- 2034 F(Z(F, BEHEREEHEIBICL-EREI
19%~42%FEE (REBEEAES# 1500 5 &~3300 5&) &b,
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FACH-M MR RE L — % FR (2014 ~) !
c20 & WD G0N CHGE T ! o &a
E | oo WP 1o0m c@Rss@e [0 a0 T T
p= O BRI F e EM1930E ) . . .
S 3o0 | < f0 3
ﬁ et
40 : ! ! ! ; ﬁ
'—Ht< 1 e T TR 40wy
B a0 e EEOEEtEEE R L R e R O SEEEEEREEEEEEEEEREEEE T, 20
R . 0
10 12 14 16 18 20 2z
TR I e s E
5 530 . : : : : 70
FACHZ M WAARREL —5 FH (20145~ 3,305 &
4740 ¢ o BB GOR CHOE T THE poodbooscoossossboonsag [HF D A2K) [------3 . 60
— Lo HEDIE 100% [ZHRT T IS 0 0
B a0 s FosooosoonoE FoooemeEstood I (R S S 50
40 q 0 0 0
R - ot A S ¢ S 40 %
T T A A Y o S 10 &
o : : : : H
LR L oo cof-ccocccoocoqoocooosoosooroooo g ecoopoosscooocos sEEccooosoo] 20
s : : ' '
L CET R T e Y deen e RREEEE St SEETEE L30F& |=----1 10
: i ($F B35 19%)
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24 £0E6 20es 20030 2i3E 2034 21036

K 2.2-2 79GHz &N MREEL— X AT LOPREOE T

2.3 79GHz HEnfEREL—F DB AICH T F-1RET

79GHz HEARREL —FITKRO SN HBMHIFHIZ DT, 2.1. 3 TRLEEFAY
—VTOL—4 I RTLOBESEZEICKRITT 5.

L—SDEERDERAAXE L TIXFMCW (Frequency Modulated Continuous-wave)
AR, NLRAR, 2BKRCW AR, AERBI—FERAXENBESINSL=H. Thib
ARICODEREHAT B,

2.3.1 L—FARLEXHEOBE
(1) FMCW ARIZHE T 5 EREEDOHE
FMCW AKX ILEER R Z H 4 B RBTHENTER S &, ZEFES LBRMXARN
SBRELTL—HFIZEXRTHEFTLEEIXI VI L. TOERIKICK Y G & xR
ELERODIARTHS [11.
AEITIHE 2.3-1ICFRT&IIC. EEROBARBZ=ZAKIIEBIELIAX (U
BCOERAREZ=ZALRAEHT D) [TOVWTHRD,
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2.3-1 FMCW AKX L— 5 DEZERKHK & E— FEARKE DBk

B 2.3-1ICEVWTERTRLELEEROBAKMIIBEICLAER T IRME. K&
BICTRER T AXMEEZET 5. TORRKBDODERRER 2.3-112BVTAET
%, ¥f-. LFRERT LB, TREBTIHHIFELLVIOELTATEL, LRE
BERMETREREREONME T, 95,

L= oEESN-EBHKEII—7y FTRELBUL—FIZTRS, 2.3-1
[SIEEERE EHICZEROBABRBOFHMEILZHBETRL TS, EERICHLT
ZERE. L—FE4—Fy FEDRZEEET H-OICEMEARIZS T b5, £
fze L—=5ES—Fy FEDRRMEEICE > TEEREIRYTIS—V I EEL, Z
ERTEERICHLTRAER#ARIZS I FT D, COFKR. K 2.3-1DWKRTHE
TEIIT. REREEERICH L CTHEEAREARBESAROBEAICS T M S,

BEEREREREFIFX DUV ITHIETERRNBRBISND, ChEE—LEW
Ao E—FEBEHIE. B 2.3-112F7FT&5(12, LREEBHELETHRERHEEIZH
WTEALAY., LEEBEBRICETIE— FAK#ZE £, L L. TREBEHRICEITSE
— FRRBZE fiu T 5o

D EHY., ZERIEZERICHLFYTS—T MoK YRERBESARIZS 7
b B, COFYTZ—2T MIUKRBET DBREE fiper ETDEBARDESY L—
BELB—Hy FEDRREE v EXEREH L ETRFEY.,

fdoppler :&JFC (it 2.1 )
C

EREIND,
(X 2.1) oM BESC. L—FE2—7y FEDEFREIL fioppe ZBIET
5 ETHHT A ENTARETHY
c 1 .
R VZEFfdoppler (it 22)
R A ¢
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L TEHTE.,
R=§i—;ﬁange (% 2.4)
R A
RIZ. Saoppier & frange TRIE T DFEETRT S
2.3-1, 2.3-2&Y,
Jou = Srange = atoppler (£ 2.5)
Joa = fmnge + 1, doppler (# 2.6)

ThdoeEmagnY, (X 2.5) & (KX 2.6) i,

1
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1
fmnge—a(fbd"'fhu) (® 2.8)

31



1%, (3 2.7). (R 2.8) THELE fupe & frue DEZE (KX 2.2), & 2.
) ITRATHETL—HES—Fy FEDHERE ARMEEERD S ENTES,
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R PR ORT RUCEUEEE TEREREL] EEREEREE EERRER) B

K 2.3-4 NILRAARIZBWTLYOH— 2RV -EERIMOEE

2R
EFEOL DS — FOEBICHELGREIE —= THd. Chid. ZKIRHIEBE R,

C
MNOESNROTKHAREMLNHLIZ ML, CHICHET HRHEGFOLELNH DT
HTHD, >TE2L U7 — FOERICHEGEMIE
2Rmax }?max__lq i

min

¢ AR (£ 2.12)

L1 b,

BRINDIRABRHERHER, .. ERENDIEET 7R Run)PARELEBIFE,
FLEREINDHMEEE AR BN BB FEERITRELGEMIE (X 2.1 2) [2#WL
<5,

SHI2, HITEPEGEL VS REROBULRRERMT 52HIC(F, BYIRL
BEIL., REESEEEITLHLT. RAENOBRMELITHAFENIVRELL D, &
EE#z MEIET HE, BBICETHBHEIE (X 2.12) i

2R R _—R._

M max max min

c AR (% 2.13)

&t;éo

LAL. BIZIER 2. 1-1I2RENETVIS a5 TEREZOLZL—FN
FRAINBFAL—2TIHE, 50msec E NS EBOHTEVEBTOEEZRTNRDO S
nTLh3,
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COREEMRT H=OICF, ZEEARVEET O THAGELITHIEYA LD
REBANZELTEHENTRAREL S,

(3) 2BRCWARICEH2EEREFEDHE

2R CWAXTIE. ZEEBIXREEMN A EITEL S 2 DDOREHMEXEIZEE
T5, 35—y bFD ORI ENSELEBIZL>TZEIN-EEEITOEEEELS
FoUTEINI—F Y MI&B Py TS—RARBIHIELI-2HAETEZEL, 20
2HANESORREN R —7 Y FORE MEENSERMZIAT S,k 2.3-1
LR 2.3-2IECDERRBERANISEEDO L —FERNEREERBER/ISA—42 L
DREREBEDI-ELDTH S,
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£ 2.3-1 2FKECWARXDERMERE

/MR R Rmin 0

B KR AN BB Rmax c/(4 = Af)

PR 7 fiF AE AR Ra/ (27/A0) =c = Ap/(4m = Af)
B/ANEHALRE Vinin c/(fo = 2T)

HE 5 FAE AV c/(fo = 2T)

&1 R i T

where ¢ =velocity of light, Af = freq. difference of 2 frequencies,
A¢ = phase difference of 2 doppler — shifted carrier frequencies,

fo =average of 2 frequencies, T = measurement time for a data acquisition

£ 2.3-2 2ARCWHKL—FISHT BHTSTA—%

EEEN Pt Pt

ZIEEH Pr PtGtGrA? = o/4n)’R’
EZEEBELERFHE BW | Af
ZEEERFH#EETEN Py kTAf = N

where Pt =transmitting power,
G, = Gain of transmitting antenna, G, = Gain of receiving antenna,
A =wavelengthof carrier frequency, o = RCS of a target, R = range of the target
kT =thermal noise, N = NF of receiver

(4) BEBI—FERARICBTIEXHEOBE

BR#Ha— FERAAKE. ARBIEBERAXO—ETHSH. BAOERBILEHE
FAXNMON TSN N—h—a—FIZ&B/N1F 1) —fitEa— FZEEH. DS-SS,
FH. Chirped-Pulse "% D—HITH 5[2][3]. BEEa— FEADEKNLE—HIZ2K
2.3-51277Y, XERARHZ —TEHEREBICT—EDORKHE A/ TREMICnBELLSE
H.IONEVER T TRY IR , COERREOH T, BEERMIZEILT H FMCW
TREBERDILELTES, nAOERBOEHEIE 2.3-5DFIRENTLNS
RICIERTHIVEIFELS, JVFLTELEELHDI—FIR-IEFDIZELHY
5%, =4y FMRHT B-ONDZEESDIESNEIZH LT, Matched Filter &9
CEITEY/INLRIE 1(n - ANDINILRAERR & FilARREIRAZICE#R L/ ULRBIZ0
B35 EETE, £F-FMCWMABNIEBEZTHIELTHETH S,

fAINDEZEEIZEH. L—FERMERETEMAIG FMCW F X/ LR ERAXDBZEIC
BEMTE, X 2.3-3RUEX 2.3-4FARMI—FERAZCOFHmEHREEEL T
BRI LR TH S,

37



EIEAT

2.3-5 FEiER#Ha— FEAEERBZO—H

x 2.3-3 BEE#a— FERAXOEKRMR

=/MRXN R Rmin c/(2F)

EE R 7 iR AE AR c/(2F)
B/ANEHALRE Vinin c/(fo = 27)
SRR Av c(fo - 2T)
&Rl B Rl T

where ¢ =velocity of light, F =nAf =total frequency range,

fo =carrier frequency, T =measurement time for a data acquisition

% 2.3-4 ERHI—FEAARL—FOHT/IT A —4
EEEN Pt Pt
2ZIEEN Pr PtGtGr)? = 6/(4n)’R’
EZELXEEWVE RF &g | F
BW
ZIEXERFHEE Py | kKTF - N

where Pt =transmitting power,
G, = Gain of transmitting antenna, G, = Gain of receiving antenna,
A =wavelength of carrier frequency,o = RCS of a target, R = range of the target

kT = thermal noise, N = NF of receiver

2.3.2 79GHz HE N fREEL—FITRO LN D EREH
21 THRELE-R 2.1-1RUK 2.1-2h5, 79GHz 5 HfAEEL— 4 ZFALT-
L—ARATFLIZROONZBEEMRREITIR 2.3-50EBY EH5B, 5. 24GHz/26GHz
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HFUWB L—F LU SHEICOVTIE, FFRAS—VORLBLVEHOMBEEELT
BY., COERMEELTENTENIF 24GHZ/26GHz F UWB L— W EET HFA S —
VIFETREARELG D,

£ 2.3-5 FA—AIOL—F AT LBEENRE

N 24GHz/26GHz &% NGB |
48 UWB L— & & 5i{sl 79GHz FESRREL—FBE
N — s BAZREXEZARY
FIRAY—Y TUHSya ) 7Ea
RELE .
- F— kg
- EEREN | BSTE HTE
= q *J;/
=/IMEEI R S1TE Papay — - Bz
yGhiszt3 o B
RABRAEHE (m) 30 50 25 70 40
=/MREEERE  (m) 0.2 0.2 0.2 1 0.5
EERESfiEEE (M) 0.2 0.2 0.2 1 0.2
%% MO RCS (dBsm) -10 -10 -10 0 -10
RAMEFERE (m/s) 55 17 17 55 11
RESEEE  (m/s) 0.1 1 1 1 0.5
update time (ms) 10 50 50 50 100
KTEREEER (208 (deg) 60 60 60 15 60

2.3.3 WEFEERUVERRREEHE
R 2.3-5NEFMEREB-IODL—FITKROLND, BEFEE. FRABRKK
wIRDBERFMH E1RET L=,

(1) L—=7AXFLEFEIE

x 2.3-5ITRTEHEMREDS B, EHSMEEE 20 mEERET H-O0 HSFREK
HRICDOWT, REMLGL—FERALTHSFMCW AR, /LRARK. 2FKCW
AR, AEHa—FERARKICOE, BHEELCICRELRARETRE®ET L1,

DFMCW AKIZH 1+ B BEFEIE
2. 3. 1HIITRLIZERKMN S, 20cm LT OR/MEXEREZF5-OICRELRE
BRI AF 1L 750MHZ FREICLE AN, HEFTHEBETH Y ERICITBXRE
NOREETDHRYTS—V T MOTORIVNEBEREDEEND S 1-DEMTREN
WELED, UT. EROEEZEEL TR EEILOBREIEIT,
7) FFTRIBL RIS A—4 LDEE
FMCW AXL—FEEBTIE. 2—4% v FOBEMS K UHEMREDERIEEZ
BEOEMNLBONIE—MESZ ADEH#L. FFTAET S LICKYE—F
FRHBELTRODEZZEDN—BHTHD, TDHBE. Ry d FFT LEFERD 1bin
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[CHB L. MOERBANAERT ZLICHDI2H. Ry, (XEBSFREELSEANZ
bnd, £z, BTG ERBEEITY > T) VI BHELY DC hid> AD o
TV OTRARBOFENETCOHBL LD, L—FDRMHEELR/NNTA—2DH
R, E—MEBSDERIT—42%. BB FFTREORA V rEEOT LT
fREENBK Y. YO TY U TRARBERT5H5I L CRAEMEEELTSC
LI DB, £, AEBREBEAZLTSZ E(ET—2 BRISERZEE L TEHE
T—AHEBOTILLEFRTHY . HEREORALICEET S LITHS,
1) BEBICEDIARY S LMY
RICERERIZKBZRARY S LENY OEEFRT S, FFT LETEIEEH
ZRAVWSZENA—BIHTHY ., FRITIEBAROBARBEEDEICLY/INT—R
RO FSLDOWKDAEILT D, X 2.3-6ICEBEHEORERMEZ. K 2.3-6(2
KNEBROBRBCEFEDEETY . HlIICEF-I3BOREHDS> 5. 5
BUNEIRRY b5 LDBEEDERD bin FTHEMA>TLEIA., TO—AT.
BREEREIHA FO—TDLRLAENE=OFAFI VI LU IONEN EADhM
%,

£ 2.3-6 EE%HOH

ZEEH%A BE# = (TIXUIH LX)
ERE h(t)=1,(0<t<T)
NZVUTE h(t)=0.5—0.5cos(2xt/T)
TIvIIUR h(£)=0.42—0.5cos(2xt/T)+0.08cos(4xt/T)
EEBICLIRRBCEHFEDE
—EmE NoVTB — — ISR UE]
0 L L l l
-10 — — ‘ l l
-20 Lo | O/f 2\\ (\ |
-30 1Y l(\l l l (\ l
_ﬂﬂﬁﬁﬂpf & ﬂﬂﬂﬂﬂ
“ Ll /’\’ | L1y |
50 LA LAY |
o A O
FaN : : r\:". : : : :f\ : /\ A\
_70 | | / | ‘ | | | ’\\ |
o0 NI IAL 1At L | '.,.’ A f%
w0 AV | ‘ IR\ral
100 | i LI | | |
-10 -5 0 5 10
bins

2.3-6 BREMICLLIFARBCEREDE
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FFT ALIBE D E— FEEEBIIBBERIZE Y ARY FSLAEAY . & bin D/X
T—LUARLIEEREHOBKICEDLE BB GEEZIRS, E— FEREA bin @
BIRBZAIZEDLEWMEEIZIE, bin & binDEICE— FERKZES E LK
[CE&bhEEELRE, RROUZHIT-NZVIB, TSy I I UBOIBAIERE
DEHDOIN[CARY RS LHAYEA D128, EHbIn S DEREERK L EKREE H#HA
TEILEDEBNRBIZKIHAERNIVETH D, £f=. ARY S LDOUEAY IXEE
BENRREICH L TOEEIREZFVNEEZEZIONTHEY ., BRANEFOMDMEREED
FL—FATIZZBELTCL—AICRELGEREHRERSZLENEETH D,

V) EES—45y DRSS REE

A—7y FEITAEE L TEREET HBEICIEE— MESICERDEERK
MELTEBIESNE0., MEEHICEET 2EHD2—4 v FE5 8 L THRA
TBHICIE. AFZ2SSICEIFRRLENH D, BBMBRARET—2 TEROE—H
RRBZEBRMNT BICIEHLEEDORAKEE (bin ) NEVWEEHODE—VLLT
DEET B ENHLLY, BV 20cm OEBICHDI 2 —4 Y FERTEMICHBEEL
TRATZEEIZE, FIROBERICKDARY FS LA YEEEET DL
4bin LLEDREIRBMENEFE L, TDIHEE. Ryl 5ecmUTIZAY [ Af1X3.0GHz
LEREIZHS, B, SBREBEZRAVEERICEVTHLRAEDREENELNT
AV

QW RABRIZE T B HEFEIE
BRHBADFAOBE RN SE/NNIILRAERICL D HERBERFREEZREAT 5,
DELBNEHEEEZRTT 50, /LR KR % Raised Cosine &z & L =D

HEFHRZEUTOLSITKD S
/X)L AWE 7 D Raised Cosine iEH1E (X 2. 14) TRE. —EO/NNILADEE
AF (KX 2. 15) TROHLN B,

1+ cos(@)

T

H=d— T~ geos? (%L (] = 5)
7 2 (f) (% 2.14)

F()=0 Utli-g)

e 1 ¢ t 3
P=;J-2;(f(t))2dt=;J-2;(Acoszn7)2dt=§A2 st 2 15)
F- ODRBARY S LI (X 2. 16) THRES,

F(p=Azsintzfo ] = 2.16)

2 wnfr 1-(fr)
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2B NE (KX 2. 17) &%G5

A Tsinnfr 1
2 nfr 1-(fr)’

(= 22 2
P=—[ (F(Ndr==[( ) df

) . ) (% 2.17)
:A_J- (smrcx lz)dx
2 9 tx 1—-x
F=ZL. x X1/ TERIELE-RAEHT x = 1 THD,
FEEORES /7 ETOBEAIL
A® ofe sintx 1
Pb:?.[o ( . 1_x2)dx (% 2.18)
eHYy, &K 2. 15) & (KX 2. 18) LY, (L, FZFTHOELEEEKIE
k:iz Pb = })b S
8

E1B, (X 2. 18) [COVTHEESZEFL. EREBRRE f,rIc8T 2B HA
BRERDEHEREUTITRT,

fir P, BHLER
1.2 0.36259A° 96.69%
1.3 0.36774A° 98.06%
1.4 0.37102A° 98.93%
1.5 0.37297A° 99.46%
1.6 0.37404A° 99.74%
1.7 0.37454A° 99.87%

BEAHEENO%ULIZHZEERMELT f,r=15%8FT S L. BN ER
20 cm HH D /L RME = 1.3 nsec B D G B ELRBFEHBIEIUT L4 5,
2% f,=2x15/7r=2%x15/13X% 1079=2.3GHz
UEDHRIEARY + 5 LOFEEA RS HIR S -7 Raised Cosine &
BOBETHY .. EEICITEBOTAREIZIY FEHOEMAEESIN S0 10%
BEODABEZHF THARRKEIEL 25GHz BERIVETHI EEZ NS,

@2 EK CW ARICH T BB EREIE
& 2.3-1RU%K 2.3-2TrRLEBERKXZRAL. 28K CW AKX TOEEETE
DESREEILIZDWTHRET S, X 2.3-1&Y AR=0.42m - deg./MHz &7 Y,

Af=1MHz ® 2 A CW ZEHREE LA V-BE. HEAQ OFEISMREN 1 EH
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X, 42cm DFERENRENBOND I LEELKT 5, > T. AR=20cm &% 51=
HDEHIZAS/Af =0.48 (deg./ MHz) L7155, LHEDEBINAEREIL. FHAEL(E
SNIERITEKET H0. —BHICHEOREZR/ICLEILRHNBZATHS. CD
HRIC2EKRCWARIRVRF EEFEHTLREMIMREEZIRIEATRETHY.
BRBAANEOH AN IEEINTHLIN., —ATE—7 Y MEHZEZTDER—7T Y
FEDHEFREECKFEL TS, BRENODE—7 v b, FIEHEXHEE
DENRICRTEERFREL Y /NSWVERDE—7 v b EDERANT 51=-OICIET
XT*ET D,

RINEHAEEH S WLEENEEEER 2.3-112REND & 512, ZERKRE S,
[SHELEBIL, BREOIVEWVWIVRFEZED CLERELMALLE D, FHRIFFRE
TIEFRWEZERBRENE L EEHH, £ 2.3-5ITRLEFMAL—2TIE 10~100ms
TOFHANEREN D, RDFHRLRE(E

Vo, =Av= c/(f,-2T)=0.187 (m/s)/10ms (% 2.20)
L7y, EHBIEERE 10ms Tl 18.7cm/s DEE N EEEN BT LN D,

FRIFBEMGEETHY . ERAMBL—F R TLTIIZEEERBIE—HRIC
YTV OFICKYTORINESICERINTETLEIND, ZLDHFEIDT
CHENGESNEOEKREIFFTRETHY . FRTLIEERICELY ZERMESDR
RY FSLWNGEAD=HIZ, (X 2. 20) OERENERAMWLGLBRELE LD, 2
K CW L—4 CIXEEREEHAIA REFH B &I L TEITSI NS0, EHI—T v
FORBERIH D BREFC C CEBRIN TV OEREDEBELLDENH LEH 2 —F
Y MR LTIKAG/Af ITK D TDRARE SN, RIEFEBANRY S LOIEAY [ZIF
FHEINGL,

2EAKRCWARXL—FITEVWTRELGRMNBELRL-OOFHE, & 2.3-2
FOXZAVWTHRFITE S, BRBEL—FICEVWTHRMTIRNEEANLGEI—T Y
FDOH.RCSHINSWEALEELEDDHKEKE LTAR B1T7E) W &H 5D, 79GHz
HTIZHTHHABMED RCS (FH—10dBsm TH S0, KETIXZ DHHEEZEE &
LTHWS,

L—SZEETOREEX. ERETUTTORBLRMBBEICKEREFL, F
f=. ZUoTFHREE. L—FZBRATBHEH. hN—FREBMEE FEFICHLEA
P CREERE) . AMNARHARFORFHICKECEKET H-0I12. HEOHIE
FRAVWSZEIEIRETHEIMN, S TIEEI0~40EEXEHN—FTBT7UTFEEEL.
TFUoTTRBESEEELT15dBI #EE LT 5, F-RFRIC. RAERHE 40m &
BEELT D,

2.3-7FFERE7TFTRHF15dBi & L. HAZEZ—4 v b & LE-FFIZHEDL
NEOZEEEANICETSZEENZEELE AN 10dBM ITH LTEHELEHERTH
%o
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K 2.3-7&Y . FEEEAOMICVEIHEANSDZEEAIE—115dBm LT &L B,
—HT. & 2.3-2&KYZEXBRFHESZENIL KTAf- NH S NF=0dB Z{RE L
T3 —113.8 dBm/MHz £ % 5,

ST, ERESNLEZF > THAZRANT 5 -OICIEREZEFMTEHIEZTHE
INTBN— RO THEBELIIESONEENNELL D,

2RECWERAKIEZI—7y FOBEFEEIZED F Y TS—2 7 FRAKRBER
MIEVRTLTHD, 2.1.3HTORELY . BxEREDHKRKIETH 200km/h
FREITNIEINOD, 2EECWERALTOZ 1=Hjj31=ﬁ®ﬂ,&aﬂlmiéﬁli$ﬁ*h_
FEAS 200km/h DEETH 50kHZ A FTHY . AfOARZTSICEH LT EREDZIER
FMFEHEEES T EHIENTE D, ZEEEFMTFIHEA 50kHz DEF. #ﬁﬂix{é.
HEMHEENIE—127dBm &Y 40m EDSITENRIMTEHAREENH S,

-oT. 2RAKECWAKXL—4TIE, TRHESNEAHNIE, HIREDELD
BHOMKEERECHD DO ST HBRMTESH, LERFEIMAZYERESH
3D THY . ERMICITNRHE. EFREE. 3—7 v FRCSDALDEEH(C
&% SINLDLIENRET S0, ERBERLGELHRFATORIAIPIDVETH D,

Received Signal Power (dBm)

Pr (dBm)
|
e
S
T
—
&

-100 | <

-110 <&
-120 ?

1 10 100
Range (m)

2.3-7 T9GHz HL—3DZIEE N

@RKEHa— FERAXICH T 2 EFEE

AR — FEFAART 20cm DEBERFREZ TGS -OITWEL RF BIR¥EE
@ik, & 2.3-3&Y AR=0.15m/GHz &% Y 1GHz FFi8 T 15cm DR fEEEE 1% 5
CENTEDS, BHDE—7y MIXRT 2N MSERELERNICZDERMIfERELS
FLCIZH S, BIAIEX. ELNMZ20cm OEREICHDI 2 —7 v FERERICHEEL TR
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MY BITE, BEAKICEEZRARY FS LAY FEEZEET S & 4bin LLEDREIREE
AEFLL., TDIHZER 2.3-3 &Y. BEESTAEEE AR (X 5cm LITFIZRY ., AfIE
3.0GHz LI EAEIZ 5, BEICIFERREI— FH D WIEFM/ LR EBICEKET
21-0&YEHERGRENDETH D,

RNFHARER NMNEREDEREIE. R 2.3-3IT RSN SHRIC FMCW ZERARXD
HEER L CEERRB}HICHEEFIL. AREOLIYEVWI KFEFES Z&ITK
ERFEDNH L, FHEEHE TIERWNIERFRRENS LG HMN, k 2.3-5IZRLT:
FIAY—>2TIE10~100ms TOFHRAINER SN S, &/DEHAREL

v, =Av= c/(f,-2T)=0.187 (m/s)/10ms (£ 2.21)
L7y, EHBIEEREI 10ms Tl 18.7cm/s DEE N EEEN BT LN D,

hoDFEmIE, BEMBEEEIN-HBMEZECLTEY. ERAMNICIETNEHEE.
EEREE. 3—7 Y FRCSDALDEFHIZLD SINLDBIENRET 15,
ERERGEZBFATORIAIDETH D,

OFL—SFZERAARICE T DV EHEIE

UE, REMGL—FZLEAARXTHS. FMCW AR, /SLRAR, 2BKECW A
X, AR — FERAKXITDONT, EEESMREE 20cm X T 5-OITRELT
HIEIC DT, B®ELE-ERER 2.3-7(CF&H 5,

® 2.3-7 HL—YLRAARIE T 2L EL B RETEIE

L—SZHRAR 20cm EREES R R I LB SIS
FMCW A= 3GHz Ll E
NILZHR 2.5GHz Lk
BiR#Ho— FERAAR 3GHz Uk
2 @K CW A REZTE—7 v FEDBIRANT S
(B%E1E . #ig AMHz F2E T EBE S AZAE 20cm)

(2) THICET K5 & ERRKRRFIE

EAREL—FTE, ZICEHEADXREHEROFREL T, BICEEEOBVE
HMERMT DIDENHHN., ETBHRREICKY L—FEEELTLWSEERUNDIE
TERTEOHEERETEN DT HRE. RUBFRUNDEEYEN L OTFHIRE
ARFRZR EEMICEIEL. RBETIRIERENHY KRELHE LTS,

FHEOERICE, 7oTTOEAEZFAT HE. RR (REREENE) Z75
AT 5h%. BEREICLIREAEZFLEZAONDD, EEREOL—FERHAXN
BETAIHTTSHZERT SIZIE. POEARKET 6T EAMRMTH S, EEW
2F, FRAYIRAREFEAELGLO LV SHLEREEZTREICT 0T ENEFL
WA, BRfRREL— 5N 3GHz OHEZEHH S o [CRFDEREFRE T SHLAD
AEHELTHODIERIERALE#THS, £CT. SHEDARDOESHFEEL—F
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ZEMEL. ZAMBRANSTHOD

1=,

FEETHREOMREEZRBR AT LATREL

ORAR - EAXL—FRETHIZET HHEH4] [5]
R—7y FETOREBELERELHATIRKRNG A DOEABOL—FERAR
(FMCW A=, /NILRARK. 2BRCW AR, BR#a— FERAR) £:EATE

PEEEL—FEHEL. RBRORTLZRAVWTRAAR - EAXL—FRMTFHICEL

BmEtLt=, ®BR#E#& 2.3-8[217,
L—SHETFSHICE>TRET HMEIL4 DIZHNETEDS,

AN ZRKRICFBREMNHIR

HELANILOLR

ZEENDET

BRAEHOIES DEEK
ZD5b@@)E(A)IFZERDEBSNECL > TREZREHTELAREENH D,

LML (b) & (c) EIXMESNIETILRREEENARE T L—4 HEE a7

BEHELDEEAOND, TITID2HADMEICDONT, S HICHEMICEERTH

(@) :
(b) :
(c) :
(d) :

L=,

& 2.3-8 AAX - EARXL—FREFHICET 2REHHER

EF55
o , . - . | EE#Ha—F
SOLABR | FMCW AR | 2BRCWHR |
#w | /ULRAR (a) (b) (b) (b)
§FMMﬁﬁ O (b), (c) (b) (b)
B | 2@mow A= o (b), (d) o (b), (d)
I o (b), (d) (b), (d) (b). (d)
A ’ ’ ’

O RELTHD

(@) : RN RIZCFHREMNHIE
HELRNILOLR

(b) :

7 JESA LY (AN NeY i

(c): RIEENDET

(d) : BMREFEHDIEL S DEEX

7) FHICEDAHMBELANILOLR
& 2.3-8&Y., BFBR/A/IWRAKDEEZIZ, EFHREOELEZZITOT
W BFBL—FINNUWRARK, EFHL—FH, FMCW AKX, BRI —FE
AKX, 2BKE CWARXDEARKICONT, FIDERBELETHHSZTLARILOE
BiERZR 2.3-8[2FR9 . PILDEAKBMEZ 1IGHZ UL EELESH T ET, FibITELD
HELANILOLRZ, RKEMNDH 13dB LLEIEBAIEETH D, S oICETFHH
DEVWLARILETIADIFTAICIE A5CGHZz U LDPLEARBMELHF DO LNEFL
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(A

R E R E TR EL NLET S LR AR

-30

—35 o m e
M40 [
S e ™ . 5F 5 FMOW
Toso bl T —n— 5F i ARYI—F LR
ANy . —— 5T 2@ HOW
Y — 5Fi:mL

_65 77777777777777777777777777777777777777777777

-70

0 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15
ol R 32 (GH2)

2.3-8 FLEIREE EFHHST LAILMA]

1) PLERBELEZEENDEE

L—SHEFHICL->TREBENNMETI HMEILEKR 2.3-8[TRLAEL DI,
FMCW AR & FMCW AHXEDHAEHEITEVWTOHEEICGDHEWNSIZEF
THEZRYAL I EAHETLNS, £2 T, 2O FMCW xt FMCW IZ&1+5F
BEERBEERBRMICKRE Lz, #HRERE 2.83-9I12F7, 2.3-9([FXWAM
HEFEICHE TS, HTFSHL—F FMCW AKX, EFiHEL—4 FMCW AXDIHE
THhd, ERTIE. EFHL—FLBTFHEL—FORLERBEE 900MHz £
52&T. RIEEHNDET % 0.2dB [TEBTE =, FHICLDZEBENDETZ
FFCIZE, SHICENULEDFLERBEZR-EHLENEFLL,

hIiDEERELZEEBHETE

3
= 25@
)
™
e’ 4
§ 15
4 0.5

L 4
0
0 200 400 600 800 1000
il B 5 303 (MHz )

2.3-9 HDEKHEEREBNETE]
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QAR TR
UED@EMNS, BROL—FEOHLERBENNESNEEICIE, HELAL
DERCZEBNDETLREDEENANDMN., FILERBEMN 1GHz Hn (.,
MELALDLELRZERTE, REBNDETZERELGCES T NI DT,
TD=H. BHEEL—F TOERARKKTIEL. BRI AREE 20cm Z2RET 5
FODLEFENE 3GHz &, L—ARTFEIREL-SEEOTFHERAKELTD
BRETIE 1GHz Z8IFEL 4GHz £ 35 EMEFLLY,

2.3.4 ZHRFEARVERERE

79GHz FE R REEL—FZFRALIZL—F R TLIZKRO 5N BFA— RO E
ERElER 2.3-50EBYTHD, EL—FZERAARICOLNT, ERHFIZLY. B
EMEEEERT 520OD/INT A —2 EREF Lz, BEHZRAWEHHEEAIE 10mW &L
fzo SHIFE. 7T9GHZ HENEEEL — A ~DFERANEE SN DFEKRIC T/31 XMHEE
BRITMERTTEe, EREEDTMR., 512, ERRAXELOLASHELEHTHRE
Liz3DThHb, £z, HEMLBEFHFL—FORFTHLLNBIEL LT, ZIELED
FTESNR%Z10dB & L. ZIELEENHTEHZ 156dB & L1z, SLICREZEENDREE
400K & L1z CHIFL—FZEAICBET 55E. L—FOREMEICE>TEFIOD
VIREDBIZEY L—FEARDBREN 00K BELLEDIGEELHDHIEFRELI-I-D
THD, IRBETOREFTIE., ThE5DNFTA—FZRAVTREEIRAEEY—DY
EDBEREERD, IT—PUMNEICHEZERRHAEEZEH L=,

(1) FMCW AKIZHE T2 A — VAl EEGDRE

AEITEER 2.3-56THEEDHLFAL—UEEHT H FMCW AKX L— S ORMEHZ
‘9 5.

7) FMCW A= T 24GHz/26GHz # UWB L—4% SR T L L$BET SRR
ERAY I OE 353
WEMLHRELTER 2.3-5ICRLEFAI—VAOL—5 DR T LBEZEMEE
5 H5h 5 24GHz/26GHz 7 UWB L—4 LBl SHEe 2 RIRT 5= DDBESE
HhER 2.3-9(2HhEHT,
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F 2.3-9 24GHz/26GHz # UWB L—# L X7 L LT HHEEE

ERY H-HDBLEHLFR

KFERIEEFA (£08) (deg)

RAEEIERE  (m) 30
B/AMEFIERE  (m) 0.2
IR BERE (M) 0.2
R/MEHXR HITE

FED RCS (dBsm) -10
RAXMEREE  (m/s) 55
RESERE  (m/s) 0.1
60

IRt BEREE LT O02m ARG LN TINVD, 2.3.38 (1) DTRLEEY.
CDIFEIZTIE 3GHz DERBEBRDPLEL LD,
Frz, BEEBEE (X 2.11) Do BERIWLIERESHBETREY.
18,974usec £ 155, CDFFOHFMMEETFEIRIL 53 Hz/bin £15dH, CDHFEDE
{3 & #518E 51(&-155.360 dBm/bin &7 5, /XS A—4 %K 2.3-10I2FLED

60

#* 2.3-10 FMCW ARX T 24GHz % UWB L—4& L $ELlT B2 DHEREEEIRT 576D

L—AINTG A—4
INTA—H & By
RiREERIE 3 GHz
B 18,974 usec
i S TR 53 Hz/bin
EMTEMEETEN -155.360 dBm/bin

CCT., EERAKEE L Hz) . %% ¢ (ms) . ZIEKEZ 1 (m) | &#E
ThiEFBE G (B) . FEEHRAEE 6. () . RHEXNRD Radar Cross
Section # 6 (Mm?) . ZEHBLBHENREDERHZR (M) £T5E. ERHEEN

P, (W) [,
P =

Y., FEHFHMEEAN (W) (X

ZPGG.c
(4z) R

N=kgTW

EHD, CZThy UK IFRILYTUE#H. T (K) (£32]

(Hz) [EHEBETH D[],

SREDEEE. W

IS, ZEEBEOHESHEHE NF (dB) £ L. BEICHWELH/ SNR %
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SNRrequire (dB) tj-%)ts IEI%E?_:)D M (dB) (i
APGG.o
(4z)R*
ERYREBREZEADERRIENAEFLS G=6=6 () £THERXLER
60

leOlogm(lOOO- ]—IOIOgIO(IOOO-kBTW)—NF—SNR,eW (% 2.2 2)

/lthGZO'
(4z) k'

UEDSHEAEIZE Y AR EIToTROLERERBEYT—D U EDER
#® 2.3-10I2F9, COHEHEREHI S, ZhiEFIE5.1dBIiLLETIEDRRET
— O VEBBIENTEBIENDM B,

M:lOlogl{looo- j—1010g10(1000~k3TW)—NF—SNRWW (% 2.23)

100 ‘ ‘
Antenna gain required =5.1 [dB]

207 i

Margin [dB]

_40 1 1 1
0 10 20 30 40

Antenna gain [dBi]

2.3-10 FMCW L—# AR T 24GHz/26GHz 7 UWB L—4 L X T L LT S
WEEERET H-ODEFRANGELET—D U EDEEK

1) FMCW A X CTEREREHSTERMZERERT 5 -HOFH
FMCW AX CTEREREMSTERMZEREITI-ODEHEZRAT 5, &
B, COBMIIBDELGL—IDRLERAKREIR 2.3-110EEYTHS.
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£ 2.3-11 EREREHSITERMZERET 5-HOORELK

RAMRAMIERE (m) 50
R/MEAIERE (M) 0.2
IEREBERE () 0.2
R/MEHXR H1TE
& MD RCS (dBsm) -10
RARHEXERE  (m/s) 17
EESEERE (m/s) 1
update time (ms) 50
KERMBATA (£18) (deg) 60

24GHz/26GHz T UWB L—4 Y AT L L5ELT AHEEICDINVTETE L=k &
F#DAHET, & 2.3-11ITRUIHEEZERA-F FMCW L—F ORI %
75,

IRt BREL LT O02m ARG LN TINVD, 2.3.38 (1) DTRLEEY.
CDZEICZIE 3GHz DRARBMEBRNVLELLE D,

Fz. BEEBME (X 2.11) TRLULEBYERSWDIERESBEEETREY.
& 2.3-1 1DXREDBEENIE 1m/s ZHLVS & 1,897usec £15 5, CDFFDEHF
{4 S g 527 Hz/bin & 73 Y . F{fii# S5 E S(X-145.360 dBm/bin £ 7% 5,
NG A=A %K 2.3-12[2FELDHB

& 2.3-12 FMCW AX CEKRERIEMSITERERMEZERT 56D
L—HINT A—4

INTA—H & By
iR #E e 3 GHz
B 1897 usec
i S TR 527 Hz/bin
EMHHESTE -145.360 dBm/bin

R 2.3-120N\SA— S THRBHALTEONEERRANEGET—S0ED
BRER 2.3-1112FF, CcOFERMS., EdEEF]1F 14.5dBi LA L TIED AR
X—I RBARAIENTETEI ENDOMI DB,
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100

Antenna gain required =14.5 [dB]

A [«2] (o]
o o o

Margin [dB]
N
o

-20 |

_40 1 1 1
0 10 20 30 40
Antenna gain [dBi]
2.3-11 FMCW L—4 AR CTEREBEMSTERMEZERT 500
ZEHRRFIFET—O U EDER

) FMCW AX TREREMSITERMEER T 5-ODEH
FMCW AR CTREREMSTERMEER T H-OOFHITOVTHEET 5.
COBHD-HDL—FBELRKRIE, T 2.3-512RLI-& S ICERERENS
TERMOIES>HELL. AL EREREMSITERMNAERTELHL—FTH
BHELIEREABHSITERMIRRTES, £2T, 1) ORFDFERIZES
ENZEHICEEBT S.
I) FMCW ARXTH— bN\A BRI ZERIRT 5-0DFH
FMCW AKX TA— FNABHNMEERT L-OOEHITOVTHRET S, 0%
MIDEBELZL—FTORBELKIETR 2.3-130EEYTHD,
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® 2.3-13 F— bNABRANERET H-DDLEMLR

R/MEHI R A— kA
SelizE s
RABREERE (m) 70
/MEHEERE  (m) 1
IEREfERE (M)

*Z%& M RCS (dBsm) 0
RAHEXHEE  (m/s) 55
EESEEEE  (m/s) 1
update time (ms) 50

KERMREA (£18) (deg) 15

£ 2.3-13ITRLI-#AEEZHT-9 FMCW L— 4 DEIRHRFTZNETER
ROFETEET B,

BEROBEEE LT1OmARO LN TEY., 2.3.38 (1) OTRLIZAET
HETSHE. 0.6 GHz DEAKBMEBBENDEL LD,

Fr. EBERE (X 2.11) "o BRSINLIEENEETREY., X 2.
3-13DRENFEEBEDE 1m/s ZRALD & 1,897usec &7 5, COBEEOHMME
TR (X 527 Hz/bin & 747 Y) . F{fiHM 5 i E H1E-145.360 dBm/bin & 45, /35
A—RER 2.3-14I12FLED D,

& 2.3-14 FMCWARTA— MMM EERT EH-HDL—F/NFTA—4

INT A—A [ B3
% $E e 0.6 GHz
EEEN 10 dBm
EREHE 1897 usec
(i S FEE 527 Hz/bin
EMHHHESTE -145.360 dBm/bin

R 2.3- 140N A— S TERBEHALTEONEZERBRABET—S0ED
BERER 2.3-12I12F7F, CcOFERMSEGEFE 12.4dBi LETIEDEET
— S UEBBIENTEBI ENDI B,
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100

Antenna gain required =12.4 [dB]

60| ;
40¢ .

207 ]

0
20 / |

_40 1 1 1
0 10 20 30 40

Antenna gain [dBi]

2.3-12 FMCW AXTHA— FN\ABRINMEEIRT 51-6DD
EhigFFET—C U EDOBEE

Margin [dB]

) FMCW AR THRARERZEREUVELIY 7ERERET 5-HDEH
FMCW AR CTHRARERERRVELL ) 7TERERRT H-HDEHICD
WTHET S, L—FDORLEHEEEFR 2.3-150LBYTHY. COEHKZEZE
[CHDIZE & BEHRICERRETE1T D,

® 2.3-15 BRAZEXEZEARUVEDLIY 7EHROBEEEZERIRT 5-ODDHELH

RAEMERE (m) 40

R/MEAMERE (M) 0.5
IERERAE  (m) 0.2

R/MEHXTR H1TE

&M RCS (dBsm) -10
RAREXRE  (m/s) 11
EESEEEE  (m/s) 0.5

update time (ms) 100
KERMBAET A (218) (deg) 60

Bt BERES LT O02m AR LN TEHE Y, 2.3.38 (1) OTRLEAET
HTETSE. IGHZ DERMEBENADE LGS,
Ff-. BBRBREIIE (KX 2.11) hoEBERINLHIEREHNFEETREY., £2.3-
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1 5DEESFEEDIE 0.5m/s ZHWNS E 3,79usec £H 5, COBOHEMMES

wigiElk 264 Hz/bin &7 Y, HFlM T HIEHE HIE-148.370 dBm/bin &35, /35
A—RERK 2.3-16[CFLDHB,

& 2.3-16 BARERERRUVEDI) 7EROHEERET H5-HD

L—S NS A—=4
INTA—4 fE B
AR ERE 3 GHz
EREHE 3795 usec
FlM S HinE 264 Hz/bin
EMHFIHHESE -148.370 dBm/bin

R 2.3-16MNTA—LATHRBHRALTEONEERBEIEGET—D0ED
BEEZER 2.3-13(2FRF, COBEMSZEHEFHE 11.1dBi LLETIEDREY
— S UEBBIENTEBI NI B,

100

Antenna gain required =11.1 [dB]
80

60 &
40

207

0 /
-20 ¢

-40 | ‘ ‘
0 10 20 30 40
Antenna gain [dBi]
2.3-13 FMCW AX TRAIRZRERZERRVELL) 7EROEEZERT 56D
EhigFFE - U L DB

Margin [dB]

(2) MIWLRARIZEFHFA— VR ESEHEORE
AEITIEIR 2.3-5TFEEDEFAY—VEFRRITDHNILRAARL—FOHEMEEE

55



BRETY 5. FTESNR, ZEXKEMETHRHN. ZEKEREIOFMCW AXDIFEE ER—&
ERSH

7) /NILAAK T 24GHZ/26GHz # UWB L—4 VR T L LT HiEeEEIR T
5= DEH

24GHz/26GHz & UWB L—4 L XA T L LFELT 24 FRIRT H5-ODBE
IR 2.3-9ICFLHI-RBYTHS,

x 2.3-9&YL—FORMEEIL 0.2~30m THY. COFHEMS/ILREE
Ui LEHA (Pulse repetition interval : PRI) & 200nsec &% %, &5I(2, IEEES
fREE0.2m RUT—A2 7 v T — hEsR 10msec #&E35&. (X 2.13) &
UBERHMIEIRARTIBE/EGED, COFHTHEERSHE L THLON-ZHRFIF
EX—VUEDEFEER 2.3-1 4127 Y . ZH#RFIF 31.2dBi TEDEIRY—
DUERDIENTEZEHI LD D,

100

Antenna gain required =31.2 [dB]
80 ]

207 ;

margin [dB]

10 15 20 25 30 35 40
Antenna gain [dB]

2.3-14 /N)LAARKT 24GHz/26GHz # UWB L—4& S R T L L BT S H#ae
FRFTH-HTERBREGEY—D U EDOBER

4) WILAAX CTEREREMSTERINDOBEEZERT 5-ODOFH
ERERENSITERINOMEZERT 5-OOREMLKREER 2.3-11I12F
EH-RYTHS,
x 2.3-11&Y. L—FFEMEHEIL 0.2m~50m THY. COFHEM /L
A#EYR LEH (Pulse repetition interval : PRI) (& 334nsec &4 %, =52, BB
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A0 2m RUT—42 7 v I 7— M 50msec #&FEd 5 &. (X 2.1 3)
FYBERHKIFZRATE01 EELED, COEBETREHRTLTE SN =ZhiRF
/BET—OUEOBBRER 2.3-15I12RF, ZEH#EFE 34.4dBi TIEDREIEE<
— DO UEBBIENTEDLI LD MD,

100 ‘ ‘ ‘ ‘
Antenna gain required =34.4 [dB]
80 ]

60 ]

207 ]

margin [dB]

_40 L L L
10 15 20 25 30 35 40

Antenna gain [dB]
2.3-15 /NILRAAXTEREBEMSTERMOEEEERET 5-HD
ZEHRRFI/ET—O U EDER

) INLAAXTRERBEHSTERMERET 2-O0OFH
L—SBELHKRIET, R 2.3-5ITRLEELS ICEREBENSTERMNDIR S
A LU, EEERERERSITERMNERTEELIL—FTHALLERER
BB TERIMIERTED, £2T, 1) ORHDERICEESINS=0IZE
B9 5.

I) WILRAAXTA— MM BRHNEERT 5-DDEH

T— A BRANERBET OO L—FOBELHFIEIR 2.3-130DEHYT
Hb,

K 2.3-5&YL—FEMEHAE 1m~70m THY. COEHEHMI DS PRI (&
467nsec &% b, S LIZ, BRI EE 1m RUT—42 7 v 77— LEFMHE 50msec
ZEETSHE. (X 2.13) FYBERBKEIEKRT 1,551 BEGdD, COEH
THREEF L THEONEEHREANF/EI—D U EDOBREER 2.3-16I12FT,
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ZEHRFIF 26.7 dBi TEDEIRY—P U E/HICENTELHZ ENRD D,

100 ‘ ‘ ‘ ‘
Antenna gain required =26J7 [dB]
80
60

|

|

|

40+ ‘
) /

o

|

|

margin [dB]

-40 ‘ ‘
10 15 20 25 30 35 40

Antenna gain [dB]
2.3-16 /NLRAARTH— bNSBNERETH-HD
ZhFET—T U EDBEER

) ML RARARCTHRAZERESRVEDLL) 7EROBEEZERT 5-ODFH

REREXEZERARUVEABLTY 7HEAOKEEZERT 500 L—F OELHK
FF& 2.3-15ICFLH-BYTHD,

X 2.3-15&Y L—FFEMEFHIE 0.5m~40m THY . ZDEHEHNS PRI (F
267nsec L1 5, = bIZ, BEESEEE 0.2m RUT—42 7 v 77— FHEE
100msec Z&ET H&. (KX 2.13) LYBERERHBIIHEKT 1,897 Bl b,
COEGTRRFESFLTHEONLEFRFIGET -V LOBFRER 2.3-17
[2RT, ZEH#RFIE 29.9dBi CEDERY—D U EBBIENTEEHI ENDH
%,
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100 ‘ ‘ ‘ ‘
Antenna gain required =29.9 [dB]

60 ]

40¢ .

) /
0

margin [dB]

_40 L L L L
10 15 20 25 30 35 40

Antenna gain [dB]
2.3-17 MULRAARTHRAFZERZERARVEADLLY 7HEAOKEEZERT 500
ZhgFET—T U LB

(8) 2K CWARIZEITHFAHEL— R EEEDKRE

AKETIER 2.3-5TEEHEFIRL—UEFRT S 2B K CW AKX L—F O
EHBFEHRETT 5, FTESNR, ZIEEEM TR, ZEZEEEITIOFMCW AKX DIGE
ER—ET B,

7) 2K CWAR T 24GHz/26GHz # UWB L—4 L R T4 LT HHEEE=
RT L5004

24GHz/26GHz # UWB L—4% Y X T L LELT 2HMEEEERT 5-DDLE
EHIER 2.3-9I1CFELH-BYTHS,

K 2.3-9& Y L—FDBRMEHT 0.2m~30m THY. ZOEHENLEEH
18% 2.5MHz & LTz, F-mAEXERED 55m/s THAHZ b, RRKE—FE
BEUTHI 29kHZz £ 755, INTA—F %K 2.3-17ICFEHBH. & 2.3-17IC
R L—FNTA—F TEHEHRFF L THEONEZZHRRIGE -0 L OBEKRE
2.3-18I2FRY, COFERMNS. ZEHEFE 18.8dBi LLETEDEEY—
VERBRDLIENTETELIENDD D,
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* 2.3-17 2RiKCWART 24GHz/26GHz 7 UWB L—4 L X T Lk
LT DEEEERT 5-ODL—F /T4 —4

INT A—A & Bifsg
RigszE Af 2.5 MHz
BAE— FAKHK 29 kHz
HEE -113 dBm

100 ‘
Antenna gain require‘H = 18.8[dBi]
80
60

40 |

Margin [dB]

0 /

_20 C

10 15 20 25 30 35 40
Antenna Gain[dBi]

2.3-18 2K CW AKX T 24GHz/26GHz % UWB L—& L R T L LT 5
HEEZERERT 5-ODEFEFEINFEI—D U EDERZR

1) 2RKCW AR TEREREMSITERMERRT 5-ODOEH

EREREMSITERMNDOBEZERT 5-ODOBELKRIEER 2.3-1 1[2F
EH-RBYTHD,

£ 2.3-11 &Y L—FOBRMEFALX 0.2m~50m THBHZ D, FREENE
% 15MHz & LT=, FEERXAMNEENS 17TM/s THHZ D, RAE— FER
BITH OkHz 15D, /INTA—4%FK 2.3-18I2FLHD, & 2.3-18IF
FTL—HNSA—F CRBERF L THBONEEFRINBLEI—DU LOBRER
2.3-19I127RY, COfERN L. EFRREFF 206dBi LETEDEKRY— Y
EROIENTEDHZ LGN D,
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% 2.3-18 2RAKCW AR CEMEREMSITERMDEEEEZERT 5-HD

L—F IS A—4
RS A—45 I B
BR#E Af 1.5 MHz
BRRKE— FEIRE 9 kHz
HEE -118 dBm
100 ‘
Antenna gain required = %O.GEdBi]
80 }
\
60 i
\
8 40 |
< |
X \
c 20 [ I
= I
0 |
\
|
-20 /
|
\
-40 -

10 15 20 25 30 35 40
Antenna Gain[dBi]

2.3-19 2K CW AR TEREREMSITERMOKAEE
RETHOOERRATET -V EDER

) 2RECW AR TREREMSTERMZER T 5-HODOFEH
L—ABELHIE, R 2.3-5(1CRLIEES ICEHERERSTERIDIZS
AELL. EbEFERENRSTERMNEERCEZLL— S THILLIERES
HESITERMIIEETE S, £2T, 1) ORFDHERICAEINSE=OIZE
£295.

I) 2RKECWARTA— rN\AMBRHUERRT 5-DDEH
T— b RMNERRT D-ODOBELRRIEER 2.3-13ITFLHIzEBYT
Hb,
£ 2.3-13&YL—FOBRMEEHIX 1Im~70m THDZ D, BEREIEE
IMHz & L1z, EE=BXEXHEED 55m/s THD D, RRE— FEKHIE
H29kHz £ 5B, INSA—R %K 2.3-19I2FEHB. K 2.3-19IZFT L
—FNSA—F TCHEHBHRF L THEONERREINEFLEI—C 0 LOBFRER 2.
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8-20I27RY . CORMNL., EFIRFIF 20.6dBi LETEDEKRT—C U %7
BIEMNTEDIENDN D,

® 2.3-19 2FKRCWARTA— FNNAMBRMEEET5-6D

L—A /NS A—4
INT A—A =] By
BiR#E Af 1 MHz
BAE— FEAKH 29 kHz
HEE -113 dBm

100 |
Antenna gain required = 2(?.6[dBi:|
80
60
40 |

20

0 /
-20 E

|

|

-40 *

10 15 20 25 30 35 40
Antenna Gain[dBi]

Margin [dB]

2.3-20 2KECWARTA— FN\ABRHANEZERT H-HD
EhERFGET—D U EDOBR

1) 2RAKCWAX CTRAZERZARVELLY) TEREERT 5-ODOFEH

REREXERARVEADLY 7HEAOEEETERRT 500 L—F DLELHK
FF 2.3-15ICFELD-BYTH D,

£ 2.3-15&Y., L—FDBRMEHEIL 0.5m~40m THBEMbD, B
8% 1.9MHz & L1z, E-HAREXEREN 11m/s THEHZ LB, RRKE—LE
BEUTH 5.8kHz &4 b, /INTA—R %K 2.3-20I2FLHD, & 2.3-20
[SRTL—FNFTA—R TEIREF L THEONEERRIGEY—D U EOBER
ZH 2.3-2 1279, COEEMS. ZHEEFE 17.8dBi LLTIEDEERERY—
DUERDIENTEEHI LD D,
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% 2.3-20 2RARCWARTCHRAZEXEZEARVEII) 7EHRD
HEEEZEIRT OO L—F /IS5 A—4

INT A—A & Bifsg
RigszE Af 1.9 MHz
BAE— FAKHK 5.8 kHz
HEE -120 dBm

100 ‘

Antenna gain requ}ired = 17.8[dBi]
80

60

Margin [dB]
D
S
T

N
o
T

0 /

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
-20 |

|
|
|
1

10 15 20 25 30 35 40
Antenna Gain[dBi]

2.3-21 2FKRCWAXTHRAREREZERRUVEAIDLL) 7HEROKAEE
RETH-HOOEFRAGEY—D 0 L DOBERF

(4) BEHBa—FERARICBTHFE—URBEEZEHEORE

KETIFR 2.3-5TEEDEFAY—VEERIIARMa— FERALL—4
DEMERZERET 5, AEHKI— FEFATEIETIELRER 2o HZMN, 2
TORBFETDFE LTI, EERAESZ—EHRECELLIEIH/ED/ NIV EH
HMTrcRYRIEAAREZAVCHELRZ, 46, FTESNR, ZEEBHEEHR. 2
EEEBREILOFMCW ARDIGELR—ET 5,

7) BiR#a— FEAFR T 24GHZ/26GHz # UWB L—H S R T L L3EUIT S
BEERRT 5 ODEH
24GHz/26GHz H UWB L—4 L R T L LFEMNT 2HEEERBT 5-DDRE
TERIFER 2.3-9ICFLH-BYTHY. ERIBEREE LT 0.2m BROLNT
W%, 2.3.3%1 (1) @TRLEBY. ZDHEIZIX 3GHz D REKEBBIEN D
BB,
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BiR%ERIEE 3GHz, A% 10ms ELEEZEDL—FIRSA—4%FK 2.
3-21I2FELHDH, KRB 30m THY . RKXEXHREM 55m/s TH D
TENDIEBIKHZ EH B, R 2.83-2 1ISRTL—EF/IRSA—4 THEIRFEL T
T/ONERRFIBLEI—DULOEBRER 2.3-22(2FRF, COBRMS.
ZEHRFE 21.2dBi UETENRBI—C VA2 B ENTEL L ENDN D,

R 2.3-21 FEE#Ha—FZEFHAKXT24GHz/26GHz F UWB L—4 VX T L &
LT OMEEERIT H-HDL—F /N5 A—4

RS A—4 I B

BB EERRE 3 GHz

JE#A 10 ms

iR 89 kHz

HMEE -108 dBm
100 ‘

Antenna gain required = 21}.2[dBi]
80 }
\
60 i
\
8 40 i
c 20 [ I
= \
o |
\
|
0 /
|
\
-40 :
10 15 20 25 30 35 40

Antenna Gain[dBi]

2.3-22 FEiEHa— FLAARX T 24GHz/26GHz % UWB L—F AT L&
LT AMEEEERNT 2 -HD0ERHBRAFGET—CU EDER

1) BRI — FERAXCTEREREMSITERMEERT 5-ODOEH
ERERERSTERMZERE T H-OHOLELARETR 2.3-1112F LD
BYTHY. BEHSBEREL LT 02mARO LN TILNS, 2.3.381 (1) QTR
Lf-@Y. CHDIFBEIZIEIGHz DFEEHEBREADE LTS,
K EEBIEE 3GHz, EA#i%E 50ms L LIz&EDL—ENFTA—42%FK 2.
3-22I2FEHD, ZRARMEBBED 50m THY . ZRKEEREM 17m/s THD
CENDHIBIEX29kHZ £ 4B, R 2.3-2 2[2RT L—F /8T A—2 TRIEH
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FLTRoNEERRAGEYT—C U EDEEZR 2.3-2 3(2RT, CORER
Mo, ZEHRIRFIE 23.2dBi LETEDRKRI—D U ER/RIENTELH NG
N,

& 2.3-22 FAEHO—- FERAAXTEREBERNSTERMZ
ERTLH5-HDL—F/INFA—4

INT A—A & Bifsg

Rk = EBiE 3 GHz
A HA 50 ms

i iE 29 kHz
HEE -113 dBm

100 ‘
Antenna gain required = 23.2[dB}i]

80

60

20

0
-20 /

|

-40 :

10 15 20 25 30 35 40
Antenna Gain[dBi]

Margin [dB]

2.3-23 ARBA—RERALTITIV Y Z v 1 ERERIEMSITERED
WREZRRT H5-ODERRAGFGEI—D U EDERF

) BEHA— FERAX CRE MM S TERNERRT 510 D&M

L— S BB, & 2.8-5(0R LIk S ICERERENS TERAOE S
ARLL. BS ERERR S TERAARRTE S L—F Th % b EREA
HSTERAERRATE S, £oT, 1) ORHOBRICEESNZHIH
295,

I) AR —FERARXTH— bNMBRANZEBRT H5-HOFH
F—bNABEHMERRT H-OOBELAEKIER 2.3-130EHEYTHY. IE
BAMEELTImAROHLNTINS, 2.3.3H (1) QTHRLF-AY., CDi5
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B121% 0.6GHz DARBMEBBIENVE LG D,

EK#EBIEZE 0.6GHz, BEHIZ50ms E LI=EEDL—ENRSA—42%K 2.
3-23ICF LB, RRERMEHD 70m THY . JRREXHRED 55m/s TH D
CEDDEEIEIE35kHZz £ 4B, R 2.3-2 3ITRT L—4 /85 A — 4 TRIERH
HLTEONEERRRBET—CU LDBERER 2.3-24(2RF, CORR
Mo, ZhRFIE 21.5dBi LETEDRBI—DUE/REIIENTELZ LA
o,

£ 2.3-23 AREHBa—FERARXTH— FN\MBRHMNZERT S0

L—4135 A —%
INT A—A & Bifsg
Rk = EBiE 0.6 GHz
A HA 50 ms
i iE 35 kHz
HEE -112 dBm

100 ‘
Antenna gain required = 21.‘6[dBi]
80 ‘

60

40

Margin [dB]

0
20 /

|

|

-40 :

10 15 20 25 30 35 40
Antenna Gain[dBi]

2.3-24 FREA—FERALTE - FNAMBRHEEERT 560D
ERRFIFET—U U EDER

7) AR — FEFRAXCTRARERERRVEALLY 7TEBREZRET H-HD
ES S
BAREREZERRUVEDLIY 7EROMEZRET 5-O0 L—FDBELEK
TR 2.3-15[CFELH-RYTHY. BEHIBEEEL LT 0.2m ARH LA TN
%, 2.3.3H (1) @TRLIBY. COIHFEIZIE IGHz DRKBEBIENDLE
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L%

BiR%ERIEE 3GHz, E#iZ 100ms ELEEZEDL—FIRSA—4 %K 2.
3-24I2F LD, RRBRAMEEED 40m THY . RRERZEED 11m/s THD
CEMNDIE14kHZ EH D, R 2.83-2 4ITRTL—E NS A—L THRHBHKRFTLT
BoNf=ZhiRFlHGEY—2P O LDOBEFRER 2.3-25I27F7, COERMDL.
ZEhRF|13 19.6dBI L ETEDNEBEIY—S U EBIIENTEDLZ ENGH D,

® 2.3-24 BAR¥a—FERAAX CHRAZREXRZARUVEIITY 7EHRD
HEEEZEIRT DD L—F /IS5 A—4

RS A—4 I B
BiR#EERRE 3 GHz
JE#A 100 ms
iR 14 kHz
HEE -116 dBm
100 ‘
Antenna gain required% 19.6[dBi]
80 }
\
60 i
\
8 40 i
c 20 [ I
= I
o |
\
/
-20 |
|
\
-40 =
10 15 20 25 30 35 40

Antenna Gain[dBi]

2.3-25 AR — FERALTRARERER/KRVELT) 7EBRED
HEZERT S-OOERRATGELEI—D 2 EDOETRF

(5) ERHETDRETDF LD
£ 2.3-5IZRLEFBA—VAOL—F R T LBEMREICODWNT, EL—FZE
AARICEVNTERRRETZ1To1=. EREX 2.3-25(58 T 5,

& 2.3-25 FHEI—RBEKREET

24GHz/26GHz &

UWB L—# &5 79GHzZ B 4 R EE L— A1

N
TN
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s TV 5va BRAIRE RER
FR Y=~ RURBDIY 784
. RERE . -
BNVRAIR R sy | DRERRNS | ey e | TR gtk
& i | T e
RRBREERH (m) 30 50 25 70 40
R/REEERE  (m) 0.2 0.2 0.2 1 0.5
BBt EEE () 0.2 0.2 0.2 1 0.2
HITE HITE | F— A HITE
&M RCS (dBsm) -10 -10 -10 0 -10
JRMEXEE  (m/s) 55 17 17 55 11
EESHERE  (m/s) 0.1 1 1 1 0.5
update time (ms) 10 50 50 50 100
7kﬂ?¢ﬁ§u$,?§z$ (£18) 60 60 60 15 60
ZHAAR FMCW
BR#BERE (GHz) 3 3 3 0.6 3
BB (usec) 18,974 1,897 1,897 1,897 3,795
ZhEREA  (dBm) 10 10 10 10 10
ZohigFlF  (dBi) 5.1 14.5 14.5 12.4 11.1
ZRAK Pulse
WwigmE  (GHz) 3 3 3 0.6 3
ZhigEH  (dBm) 10 10 10 10 10
ZZHERFIS  (dBID) 31.2 344 344 26.7 29.9
EHRAK 2 EiE CW
wigE  (MHz) 25 15 15 1 1.9
EhERESN  (dBm) 10 10 10 10 10
ZERIRFIF  (dBD) 18.8 20.6 20.6 20.6 17.8
ZEHRAAR Bik#Ha—F
BR#ERE (GHz) 3 3 3 0.6 3
EBEME  (msec) 10 50 50 50 100
EhERESN  (dBm) 10 10 10 10 10
ZEHRFIF  (dBI) 21.2 23.2 23.2 215 19.6

2.3.5 T9GHz HEAREE L — 5 DRFEES
TRARTREE 21 20 3 T EBROT AL E—8 L Ek~DR L OBEFRAEE
HICHLMICENTEY. CAICESESRTAOEABECS LT, ERIEESC
BT HES VAT LARTOREICRET BBENSH .
79GHz BEHMEEL—F VAT LOREMERBT 5100, & 2.3-2 6 [T E;
RIS D EEEICES LIEAMISONT, UTOERYRFET> T
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& 2.3-26 BERMERHOEEHE ()

R BEREE W RaE BOAREE I 5 BF R
f (GHz) | E (V/Im) H (A/m) |S (mW/cm?) ()
1.5-300 61.4 0.163 1 6

(1) ATREM

@ 79GHz HEANREEL—F DFET
EEEEDEFRRESN : 10mW
EEERRORARBH ARICE T HHEXFIF : 35dBi

Q@ BENDBENEHR (EFREIORIFNINIBROBEDNDELEAEZRY
BlEARAE (B FERRME4H27HE3005) KY5IH)
S: BARZEE (mW/cm?)

P: ZHEANEN (W)

G: EEEFROKREHARIZH T 5EXFF (dB)

R: HEHICRIEEZHREELHEZTHO AL DERH (M)

K: REMRE (F=12L. REMREEIEER 2.3-27D&EHY)

£ 2.3-27 REMEH
@® ETORFEEE LG EE 1
® KEDRGFEEET 5158 0 56
GEERR#AM 76MHz LI EDIBA)

©) KEFRAUNDORFZEET HIHE 4
(2) EHFER

BHAEERES (—RIRER) OREBELHEZSIEETZIRENOCDERHMEZELT S L
& 2.3-28M&EHBY. 7Tcm~13cm & 755,

Ff-. 79GHz HENMREL—FOELFAI—2E LT, BEHL—FIVRATLY
AVITTREOL—FLATLABEINTEY., EHL—F X T LOGEIEEST
POETHFALLE L6, BRHFESDICEK 2.3-2 8IS RLE-VNEHBIEEHLIAIIC
ADILBEADLIFBHTIHTHD, Ffz. 1V ITHREBEOL—F L RTLDEZEIC
X, REAMIDERLIZHKESNSZEABMESNDIN, TOBABITRENS,
£ 2.3-28ITRLI-HEMRBIEBRNIC 6 LI EANILBEASZ LIEHTHY .. HE
DXEIFLRWNEEZDND,
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& 2.3-28 BEMEEHZE-ITLERMRBERE

@® 2TORFEEELLGENGE 7cm

® KEDORFEEET 56 H1em
GEEEREREM 76MHz LLEDISE)

©) KEERMEUND RS #EET 58 13cm

T8, 79GHz

h=ay— AN}

™7

£

REL—F AT LDOFEHEAE 10mW LITD =

. BIRE

FEATHIRAIZE 21 £D 3 (BEHDEEITHT 2REMR) DBEISHRMENEL D,
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FEIE MOBREVATLEDEEFICEAT 15T

79GHz HE R BEEL— T DEADHICIF. A—RAKHTAOMDER X TLEDH
RAIZOVWTHRIFZEITOIDLELHY . RETERRLELIER AT LEICREHERICON
TFEEDHD, GEE1ETHRARFZELY ., 2011 FWE, 79GHz FOR KBNS B
77.5-78GHz ISEEMICEIZEANSB SN TR, 79GHz FEREEEL—4F VX T
LOEREDH ML, BRCETLTHEILINTLSRE - gl & [ CRBKRHH = 7B
TEHENEFLWEEZ 5NDT-8 77GHz~81GHz 2R EtDx&H &L L 1=,

3.1 MEDORRELGIER AT L

79GHz ®TlE. B 3.1-1ICRTEBYFIFaT., PIFaATHE (77.5-78.0GHz)
RUOEKRRX (79.0-81.0GHz) [CEFEHEMNBEIZETHONATVWS I LMD, INLEREIRR
ELTT79GHz HEnfREEL— A VR T LEDTFHRFAZFIT o=,

. FTT =
EgET 7L AR
(L —%— A3 —JG3 g (A d-—REERR
i
76.0 77.0 77.5 78.0 79.0 81.0 GHz

P BHTOL —H 27 LAD BHEBEY

3.1-1 76GHz~81GHz D E KD E| L4k R
F [T 5 81.0-86.0GHz [ZH VT 80GHz = HEFIEE AT LDEAN R S L
TWAIENLYUFRERIEEATLEORBAREHIZDOINT 3. 4(Z8d LT,

3.2 PRFAT7EREFLOLARE

79GHz HENREL—F VAT LMD T75GHZz HDT7IF1T7R~NEZDFHERU.
775GHz #%FEATH7IF1T7RMND 79GHz HENMBEL— 4 VAT LANEZ 5 FH
[CDOWTHREILE (BEEH1),

79GHz HENMBEEL—F VR TLANLTZIF2TRADFHICODVWTIEHFEFH LA
WEmT- S HERIEREZ A 4 D E—LRRADOEETRSD, £ 3.2-1DHENF LI

R 3.2-1 PRFAT7RAIMETSDEEDAERKR

A A 2 E— Lot [E B B fm R
(FMCW. BEE#Ha— K, /LR L 0.27km
—SIZB I+ BHEKIE)

BI#ICT7IXF1T7REMND 79GHz HE D REEL—F R T LADTFHIZDLTIE LNA A
H{E IP1dB=—10dBm Z & 7- T HIREHZ A (4 DV E—LRADEHETKD, & 3.2-20
HEENEONT,
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& 3.2-2 79GHz FEDRREL—F VAT LNBTFHOEHEEDHEKR

A A v E— L mEE DB R EE
IP1dB=-10dBm (LNA A }1{E)

43.6m

BANENDE—LIBRICADHERZHHE L= 5 114ppm &/hE L, HANFRET
HdEDIEMITET=,

3.3 BRRXXEHLDOHARKE

79GHZ FERREEL—F VAT LN FRAT HEEHTH S 77-81GHz ITE WL TIE, ER
XX (79.0-81.0GHz) WZDERBFEZIAL TS, CORKEFICHITHERANEIT-
TLWAENOXRXEFELXRNEHFAUFHEERRAFMOATH L. BIAIXXEHD
IWFEERSAMELIOMmE,. EMFBEEZEBLL-TSHETILE ITUR ZEEHE. #
T2 ZLLICBELTSENENLBRFICKVEET 2 5EF A=,
AFHSBRHFICEVTIE, BXXRXEHFDLUFHEERBARZRLETIRLEDY) VT
EFEZ.K)UTRIHEET IBBDO 79GHz BE N BEL—F VAT LA LDFHEN
RO, BFSBHEHE LBEIT DI ETERTFSENERDE, TOHEEZLLICF
BEAHNBHEEEZA D THEHMEN 2% UT LR IMBEMEEROEEICTRD., £H
[CDOWTHRE LT (BEEH#2),

x 3.3-1ICEL LT HHEEOEBRICKLIFELREZEZTRT .

& 3.3-1 HFERAFHBOHERR

EHES

onfi

0.3% 1.0%

ZEE | FE105kmEFTH—ICRALHN | 9.5km | 9.5km
WHAELXRXEHFIALUFHEE | L—FEBHEMI/END LIRE
RELRIFT R E L=&:&
(-191.354dBm/MHz) LLTF & | % 2.5km LURICR@ELHNL— | 2.5km 2.5km
TR BHHEED 98% & 71 HEEHE FERHEMIENGENEES

R LARKER 2%Z@ELRELNTFEEAANEIRXEEHFD | 400m 1.5km
W ERERAFTBEELUT &4 5 hE

AHERBRIZENE, L—FTFHSOREREETERL, LML, ZERLOHEERZ
ZRLEBR. BIXXEHFLUFHEBEREAF 45m BIREZEHFEZ ALV 79GH z HEA
[CBRET HRY . RERLAATRETHD LDFERICE ST,

BEXRFJAETEBEREEINTVEWA— FL—ILERABEYIC L 2 BEKRBEROEIRX
EHFDUFHEERBAMCE T L2ERARMEIRBELF TJE— I RKICH SRR ED
THRMARVDFEET 5—AT. ARICHERICERSNGH 2 AELICHLENRXE

BOLUFHERBUAFTZREE 56 BIZEXRRER) WEET D LEHET 5.
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3.4 EERKBOMI AT LEDHERRE
BN EKH (81GHZ~86GHz) [ZHULNTIE. 80GHz HEE iR IGik & X T LDFAA
HELESh TV,

AT TEROABREFICONTIE, HEERGEVATLOEEBNHELRER
EEZHELT IDENHDIN., ROKS(C, AFRVATLEDOEDOTHITHERHEEIZT
BIEVWLDEEZ NS,

@ KU RTLMD 80GHz HEEEREEL AT LITHT 5T
RKL—FLRATLMNLD, 80GHz HERBERLE SR TLOTEHEADREENEF+
’\l'/J\?ik (UR b—’f‘)Z?Ali 80GHz e R EREE VAT LAELER LBLUHERT
AEEEIEHHEDD. BEFIBELTH Y. 80GHz TR RBRTE S X T LDEFER
?Elf"]ﬁf?&ﬁ\fﬂb\ EMs, FEHEMELTH, BOTEBEO—BETSHLELEHHIZ.
80GHz FTEREMEES AT LHEEMO FIHICLRTERGEENE L HATREMHEITE
LY,

@ 80GHz # B RERTEE VAT LMNOAEAVRATLIZHT B5FH

7 AL—FVRATLIEZ, A—RARKISEVWTEREEAR - BREAREFLEFNLEZST
DATLLPHEEBERT S EFRNHRIC. TAOHPNHBEICEEFTREL K 3 ITREH
HEHHNTLD,

4 80GHz FERBEMIEESATLHILD, KL—F VR TLOFEHADRHRENIL
FTRIZIhEL, D, 80GHz FEEREMREEATLDEREHIIBIHICZL I
BHAREEIFIEL . TOL—SHEDMEBEERICEEANTBIHISEET 2B & E D750
LEZBND,

UEDESIC, HFRBREEVATLEDTFHIZOVTIE, L—FDFSFI % 80GHz
FEIREREE VAT LAORREFERAD I RILF—EIMMBIRICKEL LD, HHLIE
L—ED55, HFESMENBIHIENLOMEREINDG I SILIENGLRY . HED
MREIEGEWEEZ BN D,
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¥ 4E 79GHz FESEREL— ¥ DRMHIEH

4.1 —IRRIEHE
(1) BR¥E
FRYTZEKHEE. 77.0GHz ™5 81.0GHZz £TET 5,
(2) PRATLEFLEDEH
—DERICROHNATEY . D, BRICHTSIIENTELANI E, ==L,
FIRRICOVTIE, ZORY TIHAEL,

4.2 EBREREORIMMHIEYE

4.2.1 REXE
(1) RAERBOHFRRE
BREREEFTICLD-ORE LT,
(2) SERRETROHEE
REREHTHEEB L TA4GHz THB Z &,
(3) ZEhiREN
ZhiRENIE. FHEN 1OmMW LT THS I &, == L. SARREFED 2GHz
LUTOEEICITEARKEFIE (MHz) IC5uWMHz 2R CH=EZBABINI L,
(4) ZHRROFIF
ZEhRFIFIE. HXIFIF 35dBi LT THDZ &,
(5) ZRRENOHBRE
ZEHBRENDHFBREIL. LR 50%. FR70%THHZ &,
(6) FHEHNBEICHEITEITFERFTOREDHRME
TENERICE T O ERHFDOEBEDHBEE. 1004 WIMHz LU (REEH) T
HdZE,
(7) R T RBEICE T HFERSDREDHFBIE
RTYTRABHIZE T DR ERSOBREDHFSEEL. 504 WIMHZ LT (REEH)
THdI &,

4.2.2 ZEHE
(1) BIRMIICHKT DEREDORE
ZIEEBIIRELEBL—RTHLI N D, HENEEHICHYT HHEIZE T SE
RIZHKTHEREDEEIL. 1004 W/MHz LT (REEEH) . AT 7 R4EHEIZHE
LI OHEICHITHRIRMICHET IEREFDODREIL SOuW/MHz LT (REEAH) T
Hd &L,

3 AIEE
4.3.1 BARBDRE
BiE#HIE. BERRBFROAEIZCENWTHERESFIED LROE KR U TR

74



DREBRBMNEERERFRNICHL I EHxEL > THERT S,
4.3.2 HSHERKE#HFE

ERARKBIIEVWTHERAREFRIRRELGIERAREBL LTHELONEIARY ML
DHDEBAICODVWTRARY MLT7FSATEFRVTAEL. ARY MLAHOL
REUTRBAETEIENOHMN. ZTNTIAEEND 0.5% LG HRRMBEAES
52 ¢, BB, ARV FMLDHDEBEARKR (FYUT7V—0F%2K<) MoBIER
DHESLANILVETRBVI G BENERICEEZE5Z 5581, #FEEFEHEZ 1MHz
ELEKEBTEARKAN S 23dB HETHR0OLRRAKEE TREAKKOEZRAL
H5IENTED, 45 23dB BT LR B H 456 F. RV ERMERLE
WERBDIEE T 5,

4.3.3 ZEFREN

(1) FEHEHDAIE

EHBENTHRESNIEREKADESIE. THEHZHTET D, CDIFE. EiE
BRICE>TRIETEHIENEFT LY., BERREICEVDTGEREEKRREBIZES AL
FE/N—R MEFIKEICTRAET 5,

N—R FEEKRBICTAET H5EE. EERHEE (BEREHFLTLLHERAN
— X MMEYIRLE# NRRELGIET—EDNEE LTN—X MEYRLEAHELY £
TARVRBICETA2FHENZREL. X ERMAEOFEHEZFEL T/N\—X FREY
BHEKRD B,

Fr-. MERImFAZEFRIGTF EELGLHHEE. EhiRimF & BERARFOEDE
KEFEWET S, L. ZEhBIHFFABVSEICEVTIE, AIED=HIZ—EIC
BIERAmFEERITTCRHRICAET S &,

(2) REEHDAIE

REBENTHESNSIBEREKXDIGZEE. REBHAZTAET 5, == L. EFHE
DRNREBENFE—RHTLHND, EEEENLREENERL LANILOEEHR
EFREHATHIREBICHELT, FHEHZAET S, COKRETAELL-THE
NERBEENET S,

F-. AERmFHAZEFRRIGFELELGLEHEEEF. () ERAKRIT—FHHICATEREFZ
HITLEDOAETRAET S &,

4.3.4 RT) T REHICE T DR ERFTORE

BERRKBIIBVWTHERBEBFRARRKE L IERKREL LT, TEXFOSEF
HWIRLE-YDREBEBENE . AR MLT7FIATEZAVTRAET S L, CDIHFE.
ARY MVTF 54 FEOHEeFEEIE. BTNEG TED b -SRFEERIZHK
ETEHZENBLUTHD,

BIERIRBEE L, 30OMHz o 2 REFRKETET S, F=ZL. HEOHEATER R
BOLRZE 110GHZ £ T 52 EMNTEBIEN. BRE. 74 LA ZEORKBIFEICEK
YU, FERFIEMBEFZRRETHIENALHGIFEE. TORFHEEDRIEZE
BRI EHIIENTED, BH. BREXRAVDILOITAEREHOTREZEZDH Y b4 D

75



RRBD 07BN ETHIENTELELD, BRENTDICRIBRNEEZTDE
BIH5DY M ITBRENFONDZEMNIATELHEE. TORKKMEERDRE
ZEBTHENTESD,

AERmFIERRIGEFEEG ISR, EPREFEATRAEFORDIBLAFZE
HIEY D, =L, ZRRIEFHALEVBEICEVNTIE, AED=-OHI—FRIZEIER
inFZ R ITCTRRICAES 5 &,

4.3.5 FHEHSNERICE T O ERSNDRE

ERREICEWTHARRBMEBRNIRARELGLIERFREL LT, TEXHFHOSRT
HIEA-YDREENE. AR FULTFSAVPEZRAVTHET S &, CDBA,
ARY FVTF 54 FEOHRREREIEE, RFTHEHTED oM -SRTEEEICE
EBTHENBEHTH D,

BIERIRMER L, FENEEET S, =1L, BRE. 742 FORRENHE
[TEY, TERNIRMBEZBET S5 ENRALHGIEEIE. ETORKKEED A
EZEBITEHENTED, GR. EREZAVDILDOLAERRBOTRZEZH Y +
TOBREBD 07 EALETHENTESEN. BRENTFICRIEMELEEZT
DHERTBNY M IREENFONDZEMNEATELESIE. TORRKEHED
AEZEBITHENTESD,

AERmFIERRIEFEEGIERE. EPREFEATRARFORDIBLAEFZE
HIEY D, =L, ZHRRIHEFHNLEVBEICENTIE, AED=-HI—FRIIZEIER
InFZ R ITCTRRISAES 5 &,

4.3.6 REEEDRIRMICEFAT IERFORE

ZEEPRFEFISEVNT, ARY MLT7F A PFZRAVTHEENERIZHEST S
FEHEVR T 7 RAEEICHAT 5FEICOVTAEST S L, COFE. AR+
VT 54 FEDDBRETEEL. BiTESE TED oON-FHIRICERET S5 &,
R T 7 RBHITHE S 5 HEEORE R RBEE L .30MHz A 5 110GHZ & § %A%,
BRE. 74V EORKBFEICE Y., BIRRFISARMBELEZHET S ENBAL
ARERIE. TOREBERDANEZEMI S ENTED, T, BEREZAWVD
LORFAEREBOTRESD Y bATERBD 0.7 NS ET DT ENTESHIED,
BRENTAICRIBEMBELEZTDBRT SH Y b IRRENFTON D EMEEHA
TEHBEEF. TORRBERDATZEBT S ENTES,

AERmFNIERRIEFEEGIERE. EPREFEATRARFORDIBLAFZE
HIEY D, =L, ZHRRIEFHNLEVBEICEVNTIE, AED=-HI—FRIIZEIER
IR FZ T TRRISAEST 5 &,

BE. ZREQAHDEGRIFFALCEEETRELRIT IEATH O TRELEED
HADBEREICTELNEEE, ERERETHES . COBEE., BIRMICET
SPBRFORELLTAERNZSOHLELZAEREELET S,

76



EL5E SEDEERE

HMOBBRRATLERXFAREEICONT, PIFaT7ERATLRUEERXERY
80GH z R EMEE AT LLEDTFHEHENEARMICHRIFSA. LWThOURTLLES
HENTAETHD LEDFERICE>Tz., LML, BNXXEHFLILFHEERBIFRLEOTS
[CEAL CERMICHEFARELZZHD. FEMITFSHAREIY S5 HAEEMAE K LELVERT
FHEVEDBENEBREEEE LTRASA, ERNICIELUTORZELEF IR I,

- L—SHEED S DT HERBA~DE S

- FRMICELRXEHFDLFEERBATADOFENEMEINSATGESEICHEAL
— S HEED T = 2 7 LIS 1 EE

- FHRAOBIZEBEOREN RN EAICEET 2RELERWBIZERRER)
DHEE

HoT. L—FA—HEZORKICEVWTRER/IMMEOL—FBHBEAICEHLIEDT
BERBADBNERGMUICTRELEZ D, Tz, L—FHEEOT 2 7IILELEBEEZIC
DWTIE, BEEZZELREDDETH D,

S#%. BXXRNEHFIUFEERBIFTZEOCMOER A TLIZCB T, 79GHz &
DBREL—ENODTFENBRANINEERIZE. L—EA—hZELTIL—TIE. BEZEH
SHBEMAMSRDRFEZTHENDETH S,

Fiz. 79GHz TERBREEL—F DRI REEMREFIE S XA T LEEDOELZ SR LIS
£ 5517E. BGREELLEICHT I2REERDEOH. RUABHFADBRFOKRFEITS L
NEFELLY,

. 79GHz HE N fREE L — A AMERT AR F(77.0GHz i 5 81.0GHz)IZ DWW TE
BRI S EA WRC TRIESATWNEEZIATHSN, AL—FDERD:=-HF EHKE
WRC E~NDEBHEHTEZTILLLIC. ZTORREBEZZRICHE LT S ENE
Fhbd,

vV REHER

79GHz HENREEL—FITDOVTRE ZITL. FFEDEEY TITS FIRS X T LD
BI%H1 D55, [79GHz FEDMREEL— ¥ OREMEIEE] ISOVWT—EER (B) £H
YEEDHT=,

VI SE X

[1]. Merril Skolnik Introduction to radar systems. McGraw-Hill Inc., 1980.

[2]. D.R. Wehner High-Resolution Radar. Chapters 4&5, Artech House, 1995.

[3]. J. Zhang et al. ” A Novel Transmit signal Based on High Range-Resolution Concept
for FLAR or AICC System Applications. 2001 CIE International Conference on Radar ,
2001.

[4]. BHE. TR 21 FF S VEFERAVV:-L—4F AT LOE D fERLRMTIZET S
FERREE. (#) BREZXEZ, 2010.

77



[5]. BEE. TR 22 £F S VEHEAVNV:ZL—F LR TLOENREELRMTIZET S
RERGHREE. () EREZESR, 2011

78



EHAEE

B

BEE FHREERMSHE BIREVATLEZEDEK

(HFFRE - EELSMEE+FIE)

K %

RO

(X&) <% E

RRIEXRZKRZR BIPHMER &%

(EEAKE] FIBREA

() FHRBEATREE A VLARY FIT—IVHRRFER

BRiF BE (—BD) TUFAT«4TREE 2 — BRAIAREDEIEHARE

Rk BF (B) RRATILFHR KREHRAER

FE RE BAMEGS BERTHRR REry fT—I0HERBE

ik PHT BAZA0VT F () BTRES - BREEHEADER

ER 175 BERBEXF XZEk FREIZHEN R

JINLS  Bhe BEEBXRE ZEHR 2-EEUTsHEHREUY— HFHIEM
Ik & (2B HEBEHEtEL S — EBEE ETHEZEAN BAREBREER EHES)
¥ E= BREN KFRER T¥HRR %3

INE S AEF BARER (%) WEBARAS BFEF +v bT—2TJAVTA7 F—LJ—4F
bRl BAEEEE (%) HMtENM BERER

R —% (—#) BRA7IF27ERER BEIRE

% Eif MM E SRR BREEHSKFEER FER

wE #&F (%) B2 MREAREUI— TAVYLRALRTLIRI M) — HAREH
=N B— (—#) 2EELERGS BBRE

FI Ez HRERKZ EWmBEETHARE 2 — HiR

XEH HELF BAEBR %) V39S RATLBREAR Y=F7IFR/N—F

TR IE= (—#) BREXS: FHES

TR 24 6 4 BRE

79




Al 2

FHBEERR FREERMIREE ITSERCATLZADER

(BFES - EELUSNNEE+EIR)

K #

b

(£Z&] )1 5AhME

BEEZARE REHE 2-FTEUTHSHREUS2— HHEMN

(EERKE] BRFSH

EXBEXRY BXAEFHR BFIFH R

HE ARX (1) BEREEEEERS EHESR
P BF (B) RRATILSHK KRREHREER
#E AR 22T REERSEE
KE %2 EfREE ERE ERXBEER ITSHEER
Fifs EA () BMBEEHAREE FHADAVYLABRAREV 2 —FK
Tk & (#) BARMKEER BHES
2R HX RRKE £ERMHRA %
IR AEF BARER (%) HREARKR HRM Ry b7—0700F47 F—LU—4—
5 H#z EiREd HPEXER BRiiReH EEREBER
ER #E BAMERS BEENAHRA #AREH
BR EEF RRIERFRFEREBEIFARBAMED R T LHNEER £HKiE
TR EB REEEXLY HEEEXR BDER ITSHEER
218 #B— HEBBE ) BTERE
Il EH FASZBEBE (K EBEKE
BE# A EERFARA  FHEESR
mK FxE %) Tov— EBHERE FRRLFERIIL—TE
xHF E EFREXIE (k) EBHIEHR
EE EX (1) BREXR FEHER

TR 22 F 4 ARR

80




AllZk 3
RBEEEE RREERMTIHE BEEEIATLEESR
79GHz FE N R L — FE RV DB
(BRFRBE. EELSMIE+ZIE)

K £ R
(EF] M BEA | () BFREEHAEEEFEKTAVLAREL 2K
(FERE]ISHBE— | RERIZEXE XFEREIZHRH &%
FK & (%) Trv— BREAEIH ELIRK
AH &E BN E SR X BABSEGAME
R IER# (#1) BXEBEIXS TS Hiffls £&
£/ 8% Ryia (B TI/ZAILEUE— FERTFEAER ERISLIR—Dv—
KHE 8hsE HAER (k) IRBAFEAER RWEEIIL—T HIBER
2H &7 BIiIA—FE—T 4 TVRTLX (%) BRWHFHAFEAE REHERA T EHE
il &2 — i EEAN BARTIFLT7ERER FHEBE
gk 1838 EHF 3% L7129
WITH I (%) AHEBEMHER MiG R&D 24— 5 8 HffifARE EHAEE
Bl B= —BHEEANEREEXR HIRBARKBITSIL—T
B #4 EL@E ) ATV RTY/BO—KE ITS#HES v r—2v—
=5 FEsh FREXIE B Ry FT—VEEXER X-ILIFOZJREEN IE
Il ke Bf) TLALIVO=T) G a— Hiff HEEHE
N ZETH () BPERSEFAKtEU 2 — FRE-B F1 LT JIL—TIHR—
EO OME HEBEBE (%) EFERMHARAS IT&ITS BRI ITS &7 - WERAKIIL—T FiE
m & FISBEBE (K F2EFHERM F2BFETHRE F4C X4
T N RRAZARFREZZRARR MEFER - K%
=N RS BAESR (%) FREAERHR IFR/NS—F

TR 2452 ARE

81




