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IV #REHTE
F1E BREAOERF
1.1 L—F AT LDEK
BE. EAETERACYOBE - #5XFICSNT, BRHEIVBEFRARGIDELG ST
W3, LOWLEAL, BFEDERNEDL —FA T, REBHOCPREBHEESERIES LK
ETHBE LT YHESHAERED—DELE - TS, TD=H. BEIEDREEE LT, #
Bk, FIEMICMA TREMZERIZEO TS ZEMNROLENT LS,
COESHEFNEZITT, BHREGEEMTZEALTCEHEOREEZMLEIES ITS
(Intelligent Transport Systems : GEERXBL A TL) MNEFEBEINTWS, XIEFICTE
BEINTRABEDOIRENFRELES L —FI220TIE. SHREZHDICEICEASNIEADT
HY. BEERIOEMRMOEG@EME VOV -EELREE LM ORBISERINT
W5, BIGEETHEH., R - RILDORBEBEZEMUSNILIEAL, H17E. BERELE
[CXH T HLRLHRERET L0, BEOEHL—F LY LEICHBEOSVEHL—F
DERIELHFIA TS,
BHL—AHNRETBICRIICBASINEDE, KEIZHE TS 1993 FEDNR, kS5vH
M0 24GHz FRIEEBL—FTHY . F-—REAE~AOEFH L —F OEBHIL 1999 £D
76GHZ H 2 ) RL—F OMMHZEANIZIRE D,
EEOHBEEXRVEAHERIEO S O—N\ILEEEET DL, BREMNATIES L
— S OEMBRZELEE, FNAERLEEROEHICEBOTCEELERTHSII LMD, #
FREHL—FOERLEIZH->TIE, FNETORRZBEFTFZABREEDTLCBLEN
Hb.

1.1.1 76GHz/60GHZ HL—F RUL—4 L XA T LDOEIK

EHMETIE. 60GHZ F L—F DBREHIFENENERBDI ) KL —FRERSERE (5
7E B $# 60.0-61.0GHz) & LT 1995 FIZHIE SN, TNIZHE > T ARIB STD-T48 A%
FlESNTz, LOALENS, XKERUEINTIE, 76GHz HFL—4AZFhEh 1996 4.
1998 FEIZIZB# LS h, HEAEIZHTH 1999 FITHEERKE 76.5GHz  GEEREK#K
# 76.0-77.0GHz) AYEM - WEShT=, TOHER. 76GHz TN EELOEFFEEL T
2THY (R 1.1-1), 60GHz H L—FZEANAETORENLFMAIZEET > TLS,

2005 FIZIEEAEDEE/NENEBRE I JFEL—F AESRRHERBOBRETIZHEL.
ARIB STD-T48 MR J1) 7 RSB T S MREMNHETS 1=,

76GH z # L— 4 (X, EICEMDAEIH 100~200m IBREZ TOEEMEE# R 1~2
m. R 20 ERECTHRANT HAIAERARERL— YL LTRASATWL S, HIZE
RERETHRITERICH L, B SELREZBBHIE L CEGREICAERZIRET S
FETT4T - H)L—X-a>rbrO—)L (ACC) YRTLELT, 1999 E(ZHHTHIS
[CBASNTLRIERICERNEA TS,



ZDk. BXMIZEH TS e-Safety Forum, HZAD ASV (Advanced Safety Vehicle’) =
ASY FFIZBWT, BRFHICLIRBEBREERDERIEF SN, 76GHz H
L—FEZE-ZD0BAI L, BEEA—HWEMNFORRLERICMYIMBA TS,

% 1.1-1 76GHz

HH =~

I KR L—FDOHEE
Hhigg EEN Bl S FRM
& ARIB STD-T48 FCC Partl5 §15.253 ETSI Standard : EN 301 091
[Aig# | 76.0GHz-77.0GHz 76.0GHz-77.0GHz 76.0GHz-77.0GHz
EhiRED 1?{%‘(’;’;?? B SRR 200nW/cm? (23.5dBm) at 3m 975X1 average 50dBm LAF
B +50%, -70% Peak | 55dBm LIF
BT 0§15 60uW/cm?’ (48.3dBm) at 3m DSR2 average 23.5dBm LI
#1817 30uW/cm?(45.3dBm) at 3m Peak | 55dBm LI F
E—V8h HFEINE-FHEAND 20dB EBX NI & (k3RI2k 3)
=t BEOERIKE
BIEHEIE | (SFH LT 500MHz
100uwW AR 47-74
2Ty gz | PEMBEFER _|875-u8
HET DR T T RAFH 0.09MHz-960MHz WMAESh TS T-HAERK |174-230 -54dBm/100kHz
50 uW LLF 470-862 MHz
(R T 7 REHEIC e
BT ETFERS
Otherwise
960 #8-40GHz ki 500uV/m (-41.2dBm) in band -36dBm/100kHz
30MHz to 1GHz
1GHz-25GHz -30dBm/MHz
25GHz-40GHz -30dBm/MHz
;0%%12213{} HIA 600pW/cm? (-1.68dBm) 73.5-76GHz 0dBm/MHz
%1%  300pW/cm? (-4.69dBm) 77-79.5GHz 0dBm/MHz
40GHz-100GHz -30dBm/MHz
200GHz #8-231GHz 1000pW/cm?2 (0.53dBm)
EEEED HExtRE
2 IRFIF 40dB LT

2003 ENGIFATABERTV ISV AV R TLORAERERER I L—F LR T
LZzEHL-EANA—HOBHEA —HMoTFITRASh, E0R, ERHLRKRE
VATLERALECEIZEY, BREFERO-ODI VRL—FTSRATLOERMN
EARE, ATAERBEERIL—FXTLO—HIER 1.1-112F7,

I BERBELEERTEBEIE http!//www.mlit.go.jp/jidosha/anzen/0lasv/index.html
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SHITIRETIE, BEREEZAALZ T TR BERBDICIEKRT 52 LT, HREH -
FHNREEH-REEERIEVATLOERILIZAIT-FHENEATLS, HIZIE.
B 1.1-3ICRT&SIC.76GHz HmL—FZ2HAL-BERAAERATLELTEA
TNVIOZ9adRTFLERBIAET IV o2t—TT 4 RATLNETFOND, #
FAITVIZ9DaPRTLIE, #AEDBRICHT 2RLMZMLEL, AIEIALXTLA
FHESVBEEREOEERARUND S DEBEHEREIZHETE2EDTHS,



(b) BIMAIATI ISy at—TTAVRTLA
1.1-3 EHIEER O R T LADILKAI

1.1.2 24GHz/26GHz T L—& Y XA T LDEIK

AV RK - )R ORKEE., DEGEMMES EAE O EIREE o FI R E
ATERREZD., BLERBEFOL—FATLOANEEIRX FHEMERIZH D, £
1z 24GHz/26GHz BN EBRIFERNRLKLEWT o T T EESADEL T EH1=6H. 7oTT
HARZMA DS ENFRGLEBHMEREAZVLELT D VRATLIZEVLWTHANEAT
W3,

(1) 24GHz HL—F LR T LA

24GHz w B L—4% Y AT LI, 24GHz # ISM /A2 K (BA& : 24.05GHz~
24.25GHz. B : 24.0GHz~24.25GHz) #FALTH Y. SEHEBERBFENK
200MHz LT TH A - IRENRREIL 1~3m BE LT > TV 5,

24GHz FL— R VR T LIXEREGEZ, AIAEHRE LTERESIhI-ER. AT
929 al AT L, BifllA. BAAERVATLANESHEOFVVARANLHRAIC
IRLTWLS,

(2) 24GHz/26GHz & UWB L—# L R F L

HEL—HE. EEHOHBE CESREICHEMERMT 5-OEVSHEENRD S
nTWb, LHL. EHPBEEIL—FDOSEREEFREICRLEGT S50, BEFED
L—A O SEERETIE (24GHz ¥ L—4 : 200MHz LR, 76GHz/60GHz # L
—4 : 500MHz) TIE+2 LMD RENERTELL, TDRH. BIRBFIEMNLL
24GHz/26GHz /& UWB L—4 A%, KE. . BRIZEWLTZENZH 2002 £, 2005
. 2010 £I25EiEB L —4 (SRR:Short Range Radar) & LTZERIEEhE (X 1.
1-2) , FABRKEFEEEIVNTLY 45GHZ BUEELZ->TEY ., 10~15cm RBE®D
S VEHOEEEET O, BRI A TLAANDFTHERDO-OICEFREAITIER
[TIELME (-41.3dBm/MHz EIRP) [CHIREMTH Y RAXRAMEMOERICE AN H
%,

Z D%, KETIL 2004 FIZL—F —DRERBHFD FRA 23.120GHz ICEE I,
F1-23.6~24.0GHz HFCIHEEARDOHFENDHIRNELS 4 Y | REIZENICHIE
MmN TWLD,



F 1.1-2 24GHz/26GHz & UWB L—4% D&

Hhisg dek R BA
FCC02-48 FCC04-285
b sec,15,2515 sec,15,252 ECC: 2005/50/EC BIEES 46/47, 5% 166
22.00GHz - 29.0GHz (2016 £F
22.00GHz - 23.12GHz - )
AR 29.00GHz 29.00GHz 22.00 GHz - 26.65GHz 24.25GHzZ - 20.0GHz (2017 £ 1L
%)
23.12GHz -
22.00GHz - 29.00GHz
i 29.00GHz - 41.3dBm/MHz EIRP
‘f';] :'jjj - 41.3dBm/MHz EIRP KT - 41.3dBm/MHz EIRP LLF - 41.3dBm/MHz EIRP LT
FHE HUF {B L 23.6-24.0GHz IZ
BTl
- 61.3dBm/MHz L F
- 23.6~24.0GHz Tl | - 23.6~24.0GHz TD | - EHL—FIZRE * 23.6-24GHz I2B WL TIE
530 EL LT 25~ |EEARKSEAH | - {04 30 B LT 30dB LI EREE | {14/ 30 ELl LT 25dB LI EEE
35dB LS ELZE |REL, - BRRXEAETEEBER +22.21-22.5GHz & U 23.6-24GHz
THESE | BESEIHBEME, - 2013 £ E TORBAIZRTE ITBVWTIFERRXEEET
{B L 24.25-26.65GHz [+.2018 £ | HENEK
1 AE T (EC Decision 7/2011) + 22~24.25GHz IZH WL TIE
- BEE T%UT 2016 FXRETIZRS

24GHz/26GHz # UWB L—4AMNEBET BV AT LDGRABIZR 1.1-4(27FRTF,
2~8EBDUWB L—45Z#BHEROEYICERE L CHEABERT LI L&Y, FHERE

B FHICL SRR ERIC, BEIE~ADFERE. FIEMEORLLATERELG D,

REXALENTVWSL—FLRTLTIE, ERAATA - A MBEEFETOLEE

ALRLERZSREICRMAAEL UWB L—F VR TL L, filk L= 76GHz K iR
BL— 4% HERTNICHAT S L THAERBEOSELLEZERLTLS, LH
LM S, RRBHMER 30 (TEROELERELYMRICHTIHIOTHY. HTESE
DINS IR RYDOBRIMBEE I mBBEICESA TS,

4 R ] R R 1 >

TSAVRRRYL

TSAURRRyk
B
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F 1=, 24GHz/26GHz# UWB L—& 22\ TlX, BD LA TFLADTFEHEE T 51
H. BR, BNELBEOMETIEL—FZBHEFELT S LELTS, BIZ. B
M TIXEREAR % 2013 £ ({B L 24.25-26.65GHz TEIET 5 L—4 (£ 2018 &) & FE
HTHEY. TORIETF LU 79GHz HABITTHIENEH/ELE->TWS, HATEH
24GHz T UWB L— & [ZD W TILEAEARA 2016 FICEH LN THY .. Ff- 26GHz
T UWB L—HFIZDWVTIE, R TLEHBFARELGRRAERE (T%) #HBALHI L
NFEIND 2022 FEEELICTFHSBRNARIDETHHE LTS,

1.1.3 #ifL 79GHz TEAEREL—F VR T L

RBEEH., FICHTEROEBICxT IHEMEFIHAMICE ., BMNIZETS
e-Safety Forum, HA®DM ASV 7R x Y FFIZEWTH., EEERRE - BEFHIZLDIX
BEBEDEBNEERINTLD,

B 1.1-5I2RFTEHY. BRMELSITEOBHRIIFETERICDGENY DT LV=6H,!
RBBEHEEROERICE. BEixE, AIEFLITTLE, HSTECEGEEZFIINT SR
2HLEETHD,LH LA LT 76GHz/60GHz # L — # 8 L & 24GHz/26GHz ## UWB
L—F#FAL-LREERIEIATLE, ROGMREZEICEMEORETLERHEMEL
THY. ERSFMIEREREOEHEERERE LTS, TOH. HEER - F
IR E—MEICEVTHLERAGEL GAIRBICHA AT LORAFEMNEHREICITHOATL
b5, —MREETHZERERETHELBELZBOXRETLERL LT, &Y. HRESE
DEEVHIEBADICFET A ETEMALOIRENEHICLEL I L. H1T7E. B
BEZQ/NILRIGMZOFENZEIFONDS,

2500 25
—m— B HY 50
2000 12 DERELERE
&40 BEHELHE
ﬁ 1500 15 & = DBABELHiRE
tH o it-l 30 O BYELSTE
#R 4 '
& 1000 10 B2 {R
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o
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EMEE
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1.1-5 ZBFUOMEEFCERREHEE RELERE - FH 13—20 FEATH)

HoT, —lBETHEHL—FICLIREBEGEXIEVATLORRICIE, HM4LER
RIEBEICAVTERERM (02miEE) NoHIER (50-70m) ITh-YHTEZED/NELEY
KESREICHOBBRMN FERNMEEE20cm BE) §52LA/RELEL D,

InITxt L. BEFED 76GHz/60GHz T L— 4 TIXHEEREN EREDEREH Z M- &
MEEL <., F71= 24GHZ/26GHz % L—F ITDWTIIERERAED 5N TR EM D,
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BEARICFATREGH LVESBREL—FOERALNIROONTINS, TO=8H. HH
BENE . BRMICLEANCRITERAPEDON TS 79GHZ HL—F ZH L LVE
DREREL—FELTEATEIIEEL. TORFERDDICELELEZIDTHD. H 1.
1-6 IR BEEH L —F TEREAGELRAEE (ERE. EE, AE) OLEMSH.
79GHz T L—Z DBAIMEAHERTE S,

AV AR AV AR AV AR 1AV AR
Ag Ag A A
24 GHz 24/26 GHz 77 GHz 79 GHz
Nerrowbend ML, EWiGH w4 cn
7.=12.5 mm 2=11.5mm T
O R

AV: VelocityGEE)# 2 BEMADRYTS— TEE KA A

AD: Angle(fE)E# =2 AEBREBEIT7TUTHHAARUBEET HREITKE
AR: Range(iEdf)sh => STISOEREARIE (IREA)) (X ERFTEIEICIKTE
BW:#HiE

AEE

B 1.1-6 BEL—FOMERELEK

Ft-. 79GHz FENMREEL—FICK YRKRAEL LD, EMELERTLEVATLD
B EFRA—OFZER 1.1-7(2F9,

B 1.1-7 79GHz L—HF L 5ERFELERRZTE AT LOERRUFA L — 20 H

1.1.4 BEHUSNDL—F LR TLDERK

CCFETIEH,. BBEL—FDEHL—F~ADIGAIZDONTIRARTEF=A, 24GHz HiiE
L—4 % 76GHz/60GHz i L—A 2 DWW T, EFH L—F LS ORAZ LRI ST S,
(1) ERRKRREHRT LA

BXRER MRECEES) FEOKLLUEHTT, ETEARVEREEYVOBRME
L—FICKYERRTHI LT, Bl - SEEHFEREREFHIL. EUTERKRIED
BMERMIHENTES (B 1.1-8) , Ff-. ABELHRHBICKYEREREE
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BYLEMEMEFATIRBERERVATLLH D

WHEH BB AT -
1.1-8 T YRL—FIZEPERIKTIBHE AT LA

(2) RERUEEMRM AT L

BURNIZEB L-ZEEY (ERRUVSTECESF) ZL—FIC&YBEML, XIE
DEBEREZTDHI LG, HEOREETEXET HIHERVETYRMS R T
LOHIER 1.1-9IZFT

b

: W
1.1-9 BRERVIEIYRMS X T L4

(3) EHHITERMI AT L
EESEPEBIZWAHITECEGELX L—FICKYRML., ETERICERTIR
BT EILETREBLRICHEST S, STEOHEEKRICE C =BG ERREES
DHEFIZELERATHIENTE D, £z, HESECEDBIZVWSSTECEEGEES
L—HFIC&YBEML, ETERICERZRETIILETRARLICHFS T 51t BT
FOBEIKRICIE C @ R ERRKBESOHBMEIZELFIAT LI ENTEDS (K 1.
1-10) ,
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HITERIME Y
MIRBIECEN DI KL —F —ITKYIRR
MNEBEVKR TERELSHITERMERR

1.1-10 HEERSITERMS AT LA

DEDESIT, EHUNDL—F O XATLIZEWNTH, TORMBENESHIE
BICEEEU O 28, 79GHz FELMEEL—FOERIC K 2RAMBEDRE LN
fFEsntT s,

1.2 BNfEEEL—F R T LOERIZELEIM
1.2.1 ITU (EFESEEES : International Telecommunication Union) DE)F]
ITU-R (EEHREIEERFT : Radiocommunication Sector) T, ITS IZBE T 2 EEEIED
BAMEEZRETT 516, th EEXHKFHLT 5 SG5 (Study Group 5) DHIZ3H S WP5SA
(Working Party 5A) 126UV T. #FHEfii 459 % WG5 (Working Group 5) 12 SWG2
(Sub Working Group 2) #&& (T CEEH L — 4 %S ITS AT IZEEORITZFIToTL
5 (K 1.2-1),

Study Period: 2008 - 2012

‘ ITU J
vk S
|

World Radio Conf e SG1 Radiocommunications
lorld Radlio Conference Assembly

e SG5 Terrestrial Services
Land Mobile Services

WP5A j—l—wm
WP5B |

WP5C | WG5 SWG1 Cognitive radio

\WP5D New Technology
SWG2 ITS

— SG7
SWG3 |  sensor Network

1.2-1 ITU-RIZEIT5 ITS |RBERMOREAR (2012 £ 1 ARE)
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ITS IZEAY D EIFBIEDHMZEICDODVTIIERICW L DHODENENEE SN TE Y.
SYREFESEFEECRATLICELTDH ITUR #E M.1452-1"7 Millimetre wave
radiocommunication systems for intelligent transport system applications” M7F#E3 5,
Z DENE(X 2000 FITHFZE I NIz ITU-R &4 M.1452 “Transport Information and control
systems - Low power short range radar equipment at 60GHz and 76 GHz”~ "Millimeter

-

wave ITS Radiocommunication system” % 2009 FEIZ:EM L. = JIRICEAT 5 ITS &8
BEBMELL AERRLGEE~NEHETSA TS (B 1.2-2),
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Low-power short-range vehicular radar equipment
at 60 & 76 GHz

¥ Revision

Millimeter Wave Radiocommunication Systems
for ITS Applications

Annex 1 Annex 2
Low power Technical characteristics
short-range of millimeter wave
vehicular radar radiocommunication
equipment systems for
at 60 & 76 GHz data communications

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

K 1.2-2 ITU-R &4 M.1452-1 O#ERL (2009 F£2KET)

2010 £ 5 AIZBAM ML= ITU-R SG5 WPSA K& TIX. BAMN 5 79GHz HE A fRREL —
FIZDONTHMELVFFEIZ M.1452-1 D Annex C & L TiBEE T S AlaetEICRET 2 1EHM DR
HETo1=,

2011 £ 6 AICHM Nz ITU-R SG5EWPS5A K& TIlE. BARE. CEPT RKFZEDTT KA
UM L EIE M.1452-1 ETENA N Eh. BEFDOFER 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 A Stz CDOHAXE(TEIE M.1452-1 D
BUETEEFEBEEREOVT A ZWRC-12OKYITEEZRLEALROHDELIZ1D
THhd. (B 1.2-3)

2011 4 11 AIZHMNT= ITU-R SGEWPSA KETIEEAR, F4Y, OO 7LD AR
[ZE D&, ITU-R &1 M.1452-1"Millimetre wave vehicular collision avoidance radars and
radiocommunication systems for intelligent transport system application” DX FT XA H A
Sh, SGhIZELNTz, HWLWTREAICHMI NI SGERET., COXENRITSINTIAE
8. SG5 & ITURMBEICK 5 2 REDEEREICI >TEHESINDLIZHE o=,
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Low-power short-range vehicular radar equipment
at60 & 76 GHz

- 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
vehicularradar radiocommunication
equipment systems for
at 76 GHz data communications
(vehicle-to-vehicle,
vehicle-to-roadside

infrastructure)

1.2-3 ITU-R &% M.1452-1 2RETZE (2011 FiR=E

LT AT, 719GHZ FENREEL— I MNMERTHFED 77-81GHZz D 5 5.,
77.5-78.0GHz IZ[F L— X DERMN ARG BIIZEXB D 1 REB O HEINERRHIIC
FHELAGLZ®., WRC (HRERBESREE - World Radiocommunication Conference)
IZTHEWT. BREETEBNDRAKBDREEHERT IVLENH D,

WRC TERT DRIEBEE LT, 7O7 - AFEFME TORFAMPBETHY . /N>y
[CAEEHT D APT(7 7 - KEAEERBIERREAX : Asia-Pacific telecommunity) @
APG (APT #{% 4 JL— 7 : APT Preparatory Group) TOAZBIES BT &I2ho1=,

2010 & 12 AICBh 1= APG2012-4 K& T, BAM S 77.5-78.0GHz TL—4 HEHR
AIREGEBIREERBD 1 REBADHEERDH S WRC FiaEdEIREL T,

2011 & 8 A IZBh = APG2012-5 £ & TIlX 77.5-78.0GHz TL— A M BRI RE/L &
BIEEEBICET S I REFBL L TOREEROIFBERENKE SN, TOE.
FEEIREFAPT MBEOEBERETHEE SN, 2012 F 1 AN 2 AITHITTEHMI N
%5 WRC-12 &€& APT i 5 WRC-15 O#FiEBEEE L TIRESINT=, WRC-12 I2HVT
HEE s LTRRBEINE, 2015 FITHAAN D FED WRC-15 [T [ THZEHR & D
RAOFHICET 255 EM ITU-R SGEWPSA THEHOND EFBEIND,
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1.2.2 ENEICH T DELERTIRR

2011 £ 10 AR R TO 79GHz HENMRREL —F OHIEL DK & LT, 27 QR A0
B3[E (EU decision 2004/545/EC [Z & Y 2004 M5 EFA]) &2 > HAR—IL (IAD TS UWB
I2& Y 2007 EMbFFR) . A—RA 37 (2010 M 6EFRI). AL 7 (2010 Eh b EF
A [CHEWT 79CGHz FE R EREL—F DRANMFERAIN TS I ENFEIFOND . AH.
fth D TIEFIEARE . KNI P E LT >TSS

(1) BN TOREEIR
BRMBERTIE, BREELE ITS DEHODFHLIVEEML—FOERKEHEL T
Efz, WA, AR LT 24CGHZ HHH L—F L 76GHz FL— W REERE L — 4 (LRR:
Long Range Radar) & L T. F1-24/26GHz # UWB L—4 A SRR & L TERE
NTWBH, 24/26GHzHUWB L—HFIZDNTIE, YR TFLEDTHEBED=H—
B THEANFIREINTLSIEN, CORKEHFTOEHEL—FELELTOFAE
2013 FFTHOEEMGEHIEE SN TV,
D& 5%, 2004 £FIZ ECC (Electronic Communications Committee) K TERJH
FEERTHERD2ODREEHRRL TS,
- ECC/DEC/(04)03 - 2004 £ 3 A 19 H : 77-81GHz MR ##H #ERNE IR L
—SIHRET HIRTE,
- 2004/545/EC - 20047 A 8 H:EU N CTOEHRABEERHL —F DT D 79GHz
WIZH T DEEBOBAICET HRE,

NGIFEHRAEERL—FD 77-81GHz H# THOEAMNFERAIZCOVWTORETH D,
77-81GHz ®IXEEH L — 4 ORI - EANGHEBICRLBELZARTLERS
hTHY. RIFEED ECC BEXUEC DREIERIZRT 24GHz % UWB L—A (BT 5
EEMGRELHICRITINZLDTH S,

- ECC/DEC/(04)10 - 2004 £ 12 A 12 B : 24GHz B & AEHEM L —F DT EM

HEAICIEEET DIRE,
- 2005/50/EC - 20054 1 A 17 H : EHAEERHL —F D EC NTOEEMLGME
D=0 79GHz FITH 1T 5 BIRHMARIZBET HRE,

24GHz FHEHRAEEML—FOFEAL. BRMAZOFAELE->THEY . 24GHz &
M5 79GHZ HEADBITEER LIS (Nysr—2vya—vav) Wb,

HE. 24GHz HEHRAEWE L —F 12D TIE, 2011 £ 7 A. RINEESHAXD
RE (Amendment 2005/50/EC) Z1T>TULV3 A, HAHRIIFEETH 2018 EEWF
TEREESNA TS,

- 21.65-24.25GHz TEEAT A L— X DHARIFZ 2013 F 6 ARFEFTDFF LT D,

- 24.25-26.65GHz TEATHL—4ADHARIZ 2018 F1 A1 BETELT %,

f=fzL. 2018 FFE CICHAREELZZIT=+DIF2022F1 A1 AFETET 5,
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DY R T LBE

BRI TIE. BN DIZEEL RS T 8 5 ETSI (European Telecommunications Standards
Institute) ML X7 LK (ETSITR 102 263) DOFARICEEH S M TS EREFHE &
HAICEAT M EHIZE DT, 2008 £I1Z 77GHz~81GHz wTEMAT 5 5E Bk L
—F#HET B ETSI 2% (EN 302 264-1 R U EN 302 264-2) NEHBNT=, R T
TABSRE. FEHAMFBEEZETALETNAEX 1.2-1, F 1.2-2ITF7,

Fr-. CORBIZBTEELREMINTA—F EEHEFRDEBY TH S,
- FE# S - 77GHz -81GHz

- %k EEAEEML—TH

- WTFS. BREEE (WHWASEEMEET IV r—ay)

- BATYRMS EHFEE : -3dBm/MHZEIRP (L—4%t2H)

- RATY RMS EAZE: : - 9dBM/MHz EIRP (/N2 /8—EiB#%)

- E—%4 &4 : +55dBm EIRP

£ 1.2-1 RTYF7RABSRE

AR AT T RBRERE

47 ~74MHz -54dBm

87.5~118MHz -54dBm

174~230MHz -54dBm

470~862MHz -54dBm

30~1000MHz N O fth ) F 18k -36dBm

1~100GHzX* -30dBm

¥ 77GHz~81GHz £ T® 79GHz # SRR IZEFAI S =K

HHEEATITERA I NG

£ 1.2-2 HENBRSBEE

J& R il S IS IR
25~77GHz -30dBm/MHz
81~100GHz -30dBm/MHz
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QRIRBFDEIY KT
BN IZH 1T 2 B RIRBHFEHELIRNRER 1.2-3I12F7,

& 1.2-3 FRARBFEHICE THENHKR

FREQUENCY BAND ALLOCATIONS(ITU-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 ECAnote 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 [ ] THIDEBOB/IZEIY BTEHRIT. ERRXXEBEZHS LTSI RED-O, E
TARER L TOFEEMS 2 &, (Nos45, 4.6, Article 29 £H8), (WRC-2000)

5559A 755-76GHz 3, & 1= 2006 FFE T—REHE L TP I FaT., PYFaATHEEHICEIVETLH
TL3%, (WRC-2000)

EU2 ER#HA

EU35 755-76GHz [E3—0 W/ \TlX 2006 FELBET7IF 7. PIFATRHREEHKIZLEIY L THND,

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

(ECC report56.AnnexA-2004 &£ 10 A& Y)

(2) RETO®EEIR

RETIE 2011 4 10 ABATIE 79GHz $BAREEL — 5 (T T BEELORI L
THOn TG, BRMOBEP, £ICEIHZREL TS 22~29GHz FH THEATARE
T UWB L—4 DOTiSEIMEF#MEL. 79GHz HFE e L— 4 ICET 21Z#LDiR
HErEHENDEEDEFEEIND,

1.2.3 ERFEZLOLEN

fBDEHLY . BRICEMRERUES VAR—IL, A—X 53U 7, AL F7ICEWTESEA
L—Z &N 79GHz D EIEN S, HIELSh TS,

CD&S%GH, 79GHz FTE B L —F 2 EFAL-REEGEXEATLAOEROEH
mAD., EITLTHIELLIATLERMNEDRKREZEZELDD. AEEEESHARER
RUYBEMBEEDEEEMOIIEMNEELL,
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S, 79GHZ FENREEL—FICEAL TR, ERL—YDHEETFSEEMT 570
23, BRMICECEESN-BEORRLEELEE - g & BE LRET 5 AR
HonTWS,

1.3 BREDE=R

ZRDELY . FVRLLERRBHAKSOERICAIT. BEED L S GRXELARME
(FTTHL. HTECEGEZD/NSEXNEYE CTRANTBETH DL TR ATREL S 7 REE
L—SDEBEMNKROHEN TS,

SO KRREDD, BRIZEVWTHLENEEEL—F DHSMEMIZET HREHNED
HNTWS, 2006 FICHY FEOH LNz T4 XY LR TO— RN\ FEERESRERE
E| TlE, BRBEL—FDIRTLEHRE LT, ACBEEZOHEAH TREL IR
BEZH 10cm BBEL LTH Y. AEHEF L L TEEBMIZEBEAICE TR/ ED SN
TWB 79CGHz FEHIbE LIZEIATOREIZTHIENBEHE SN TILNS,

Ffz. CMERITT 201l FICHESNT: TRBEEBHET7Va>vT7> (FR23F9
AWEM) ] TlE. LTOERLH 5,

- 7T9GHz FEMA L =FT-Han L —F AT LOBEAIZDVWTER 19 FEEMNS
RiTHRE 2 EHTHEY . BFEELCHRCENEDORKBDOEZKR., BRRXE
BEDRABKRELEHEZ T, TR 23 FEFICEMBEDRESFTEERT 5,

- 79GHz B#FE =B BREEL— 4 VA TLDFER 28 FEFTHOEAILLEBIBL. 517
BEZERETRETA-OOERENH - REBRNOTESZER - EET L5700
BRiTEOMRFFEETHET 5,

FERBETEH, FRI9FENGFER 21 FEFTOM., AREV > BHRD-HDHE
MEABREFE LT, 79GHz HFEFA L =#HT- LS REL— 4 X T LOERLIZAITT
T )RHFEAVEL—Y SR TLOEN RN (BT 51T o1,

NLDBERZRFAF-LEREICHIGAIREL 79GHz TN L —F DB AICKLE
ERBEMUEHICOVNT, UTEERMNICEE LGN R ZE1T o1,

- L—S DMEE : 7T9GHZz T L—HFICEIFSNS X TLRRAE LT, HICHTHE. BE
BHIIKTARERMEERTH &,

- ERRAERELENR BTGOSO —/NLEEEEL. #EOE - EERETREOE (T
BREDORMEYS - BESLOBREUHEARELGRYBEDZ L,

- DBER AT LEDHA  7T9CHz BIRBF CTHRELIBRRXEHE. 7IF27
EBREBLOTHREAZETOIL, BT, BETIFAT7TEREBN I REBLLT
YL THNTULS 77.5GHz~78.0GHzZ [CDWWTITHAD M 84T 52 &,
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2

2% 79GHz TEAMREEL— T DEA

2

=
51}

O FEC-FMAY—Y
2.1.1 BEHFL—4FPRTLA

79GHz mE M fiREe L — 4 1L, BE7E D 76GHz/60GHz #5 L— & 10 24GHz ik L —
FELBRLTEWVEBMOMREEZBL LA TE M EE D, -, REEDEMSRE
BEDNE 5N D 24GHz/26GHz 7 UWB L—# & U RKBREERHAR L E LS EFEEH 6L
Bo (K 2.1-1),

o~ 4 4

-

% 24GHzE || |76GHzE ||| 79GHzE
L—4 L—4 =5 fRRE
(Pesirigl) L—4

Lol

o

I

&

K 24GHz/

o ” 26GHz

L—4

(UWB)

(%ELY)

1Y

(ELY)  EERESfERE (BLY)

2.1-1 79GHz HwE N fREEL — 5 D

CDESHEHEMNS, 79GHz BENREL— 4 ZFALEEHL—4F XA TLTIE,
SITECEBEEZFO/NSGERARYO B - i EELSrmE LRHOREN AL 451
O, REEBEXEVATLOMRERRALIZKELFET S, £z, BERIOEENLED
PEREAIE &5 L ERE S fRRE - BETITZA 5120, BREAMETOHIEATEEL B YHE
ERICE®IDEEZ NS,

UTFIC.RERESINATWS 79GHz HE 2R L— Y 2R AL R BRXIEV R T
LDA A= RUVVRTLEBEROHZTRT,

(1) FIAA A—=26

DERERIESTEDEE

SITENRLCICE>-EHET. STEHNERERFERPICSCRELTE YA

2. 1-20&S5HIEAMNEZ 5N D, ADEBEEEMOBABENDIL NSERNSIGE

SFFRE L — A EEHE (B 2] EEF 2029-L1FE 2-3,  [T9GHz i /0 fifRE L — & DRI A A

— DWW
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[CEWNT, BENREOEVDL— Y TREIAZIBE L TRET S EARBTH o 7=AN
EOMEL—YZRAVNS LICE 2T, BEERLRABENLZ ENLDRE &AM
SDRFAZDEEL TIRET D EATRELGY ., BERFICIY TOHFEZTELGFICH
HIRMHES LS 128D. T, RUET IVRDOHMERELS LGS &M, FR
HERICE R T N—ADEHOT L—FHlH & DEFIC & Y EHEEDEBAS PR
Ehd,

.
)
: B
4 (]
| |
[ |
L |
'
BiZtEsE
/MR R HITE
AR FER 50m
=/NRENFEEE 0.2m
BERE D AR 0.2m
RARENFE xHERE 17m/s
RESREE 1m/s
KEBMEEFA 60deg

2.1-2 ERERENSITEOEESE®E

QR E Rtk H1TE DR

SITENRCICESBENZVE S5 —D0BEE, B 2.1-3D &5 LHEMSE
ZHEMPOBETHD, COLILBBETEIEROAOEHAZ B L THRET HLE
AH5-0, EHIBREDEVNL—FITHIELADODAZSEEL TRET S EHNRET
Hotzh. BRBEL—FEAVSILICE>THRIADAZDELTRET S LN
AIRELE G Y (ERFICLVERDOAREM E ELFICERIBMEES L 512405, F-.
BHET OMADMERELS < LA ENERHENHEELRL L., EEFIERIC
ERFTAN—AQOEROT L—FHlEH & DERL Y EFRESOBBEL/AFEIND,
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HiRtERE
RIMREIRR
RABRIM AR
R/MRI AR
BERE S AR RE
B AR ENAE 2R B
REDAERE
KRR A

X 2.1-3 XEAEWMSTEOETEISE

@7 — kA DIEH

F— b DRTEERIEREEDOHESVELARBEOEHNE . TEALSIC
HPEREBRTECRELTHY., 2.1-4D&5HIFEAIEZOND, CDKIH
BECIEEBELY L REEENNS CEREDRNA— bA ZFB LB L THRE
TOBLENDH S,

79GHz HENREEL— 4 Tl FIR (ERZEREDOEEEEN > B ERORE#HIC
Oz > TEWEERSEFEOMAEZRET 5 EMNATEETH D,
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HiRttae

R/MEEI R VA
RAIRANEERE 70m
R/MEEN R im
BEBE S R RE im
RN R E 55m/s
HE 5 AR RE im/s
KERIMBFEA 15deg

K 2.1-4 ERERENSTEOEESE

(2) AT LERDOH

VRATLEROBIER 2.1-512FF, CORTIXEMATAICESE IAE=I YKL
— S THIAICHFET SARYOUELCHEMEESEH/E L. COFHREECEHEHE
115, BIADHEMEEROAREEELHSHHEITIE. BRFICKY FF4/1\—ITFE
EMEL. BREAFAEDIGEEICIETL—FEHESETEREZE LT L TEETF
OHITEEDHRELZERT S, 6. B 2.1-5FFAL—FDHTHSIMN, AL

—HFIZDODNWTHLREBHTH S,
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RITAIA
L—%,

N .| mmEm
mE L= G | 3
- N S| mz S TL—=*
Bl L—4 P 1areEa—s | RImEEE
\_

RTL—S () |

K 2.1-5 EHL—F AT LDOERG

D& ST, 79GHz FELHERE L —F XLV ERBFEIEZEN LIS L BEEE 5 i RE
ZALTHY., TNITLYBEREOL—FLRTLLY LEVVMAOEREERENERTSE
%, COBWVRHMRZEN LE-ERHFBEDCALIZEY., JYRELHELNATEEE
Y ERWEDEBLHAFIND,

2.1.2 HEHEL—FATLLUSN

Fih M & S5 (2 24GHz 3kt L— & % 76GHz/60GHz # L— & (. 4 V7 SHREE D L
— A VRTLIZEFIASNSE, BEHL—FUNZELFIASINTLNS, 79GHz HE 0 fiF
BEL—FIZTDOVWTH, BEDOL—FELERKICA U ITRBEDL—F VAT LERDE
LBk R GAE~NOFANEFIA TS,

$Z 79GHz FE N REL—F L. STELCEGEZD/N S LNEYERREOESE N
SNELREMEES =D, BEDOL—SFTIIRETH LW Y PIZHEET 581ES
BRI EMERINT D21V ITTVRATLOERERLAEELE T D,

79GHZ HRNMEREL— A DEH L —FLUNDFRA A —FlE2R- 2.1-6(2F7,
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R/MRAHR fﬁ?—‘{%‘ T9GHzHm N fEREL — 4
B&E (ZE RN ONEDIFR

AR AN ERRE 40m
/MR BB 0.5m
BERE > AREE 0.2m
AR A xR E 11m/s
HRE S RRE 0.5m/s

KERMEHH 60deg

2.1-6 HHEL—FUSNDOFAA A —2H

2.1.3 L=4LRTLELTODEREY

79GHz HE N BREL— A DBERANMEEINSFA L — . #ED 24GHz/26GHz &
UWB L—4 L$EBIT BFIRA L — 2 Dith, 79GHz HE M fRREL—F ICHBEDMAL —
MEEINTWS, EFAS—VTEELTWS7 T yr—2 a3 v OERO-HIZL—
FORTLICKROONSBEEMEEZ. & 2.1-1RU%K 2.1-2ITFR7,

& 2.1-1 24GHz/26GHz % UWB L—4& L$ELlT 2R AL —2 D BEEMRE

FMRAY—Y 7;(7#_?‘;: , 37_/:\__;;;‘ Stop&Go | TV 5via
BIMBIHE $77% | FPVCpipe | A— kg | o
Metal post
AR R R (m) 4 5 30 7
/MR R R (m) 0.5 0.2 0.3 0.2
FE R AERE (m) 0.4 0.2 2.0 0.4
= . (m/s) 15 3 8 55
BARAMEREE — s 54 108 28.8 198
xR E AR RE (m/s) 1 0.1 1 1
T—ARHFL— (ms) 50 50 50 10
KEBRIRE A (E) 60 60 60
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R 2.1-2 719GHz BN EEEL— S (IZHBEOFRAY— O BEMEE

PN N BRAZEREZEARY
FIRL—Y TS5y a HIT )7 e
BB XER
ELAIEE ER b kg $17E
R/MERENRT R HESITE | MRS TE B
— " BHERHE
55 R T EE B
= AR 0 FE Bt (m) 50 25 70 40
/MR AN FR B (m) 0.2 0.2 1 0.5
Rt R EE (m) 0.2 0.2 1 0.2
= N (m/s) 17 17 55 11
BABRMENEE 4 61.2 61.2 198 39.6
R X R E 5 fREE (m/s) 1 1 1 0.5
T—REHL— (ms) 50 50 50 100
KEZEIBE A () 60 60 15 60

2.2 T9GHz HENBEEL— 4 AT LOERTA
79GHz FENRREL—FIZDWVT, FICEHL—FRXTLELTHRHEAINE-EEDE
EFADOBRERETRT,

2.2.1 HIHREH
(1) BEREBETIL
EREBETILOEREICHTI->TIX, 79GHz HELREL—FDERIIH LS
HTOHEHRODERFAUI—HRMICAVWLONEIA DA T v IHRICHS LD ERET
b, £z, BEOEH IR TLERHEEER IL—F (76GHz HFL—4F) OERE
BEREIC, BEREOBEVBIYIVLEMK®KTHEDET D,

AORT4 v HBO—ER

f(t) : EHEE
. 1 t o EALDDERBEHK
HU:[;%;E;J a - BEE (MhEAYDEIEE -

ab IREBE (T7ICRREAREG L-RIZENEYT 51E)
c AL ENYDEE (UhSWNFERWN)

(2) INSA—BDEE

79GHz HERMRREL— AV RATLDELGAZRE LT, HIZEHELTERT S L
FERELTWS I LD L, BAEOEHEREEHRUFIREZERTREICKRITZT
o

HE, EAEOBBERESHIIEMER TIEXAEULNV=®, 2010 FIZH T 55T
—ANGHRIRECEFHLLEVWEREL., 79GHz HENBEEL—4F VA TLDER
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FTHICHERTEINTGA—E%FZKR 2.2-1DLIICEET D, BH. 79GHz #E
BEL—4A4 L ATLORBEAGHIE. BBEOTHERAEHNSFHREASHDBE
12$ﬁan BitE9 %,

£ 2.2-1 79GHz FERBEEL—F VAT LDERFRAIFERT H/\5A—2DEE

HEERASH | 7900 FE < 78,894,511 & (2010 £ 7 AX)

FIRBREME | 65058 < 78,894,511 £+12.43 £=6,347,106 & &

THERAEHR 1243 % «— 2010 EOFEHFEREHR

KEE (EEEOHFHAEAEH + FHREHKESH

T RE (EEEDORBEAEGYN —~ (BBHERKEEH
(BEEAN BHEREZHRERHBSE HMEHELY)

2.2.2 ERFA
(1) BEAMEADOERFE
BFRHEEERF I L —FTOEREFEITM - T, BEANBITELNICE RHEAHFE 60%
ICHHET DERELZGAEDHELKXEILUT LG D, Tz, COEYUKXITK-T
79GHz HEE R REEL—F VR TLDERMNED EIRELGE. EABERKTO
ERFPAKRK 2.2-1DO&58HEN 3,

BEBEER I L —FOEEREITH > TER LFEDEMUR
a=0.43

f=[2]—1 alb=0.6  (F3E60%IHsk)
b at
1+ce
€=1500

B 2.2-1/h5, 79GHz HE N BEEL—F VX T LOEARKBFK%Z 79GHz HD
BRMAMNTRICZYBERIENPHEIND 2014 FLREL-GE. EAK 6 ££B
L7- 2020 EORBEAGHKIT 9 FEEE (FXRE 0.11%) . 12 Fi#FiBE L 1= 2026 £
DRBEAEBHIL 120 ERE (ERFE15%) &4b,
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0
140 . . 1 1
1o ® MRS, -y FM20E~ | 1205 & 1.6
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K 2.2-1 79GHz #E R MBREL—FDEANHOE X F A

(2) FREADOERFA

(1) ERKICHRDERFUAZEHLI-BEREZR 2.2-2(2F7F, FREADE
RFATIL, 79GHz BFEnfREEL—4 R T LDEEHEN 60%IZ#H:ET 2R F A
[CMA. BEEIT7N\YVIDEREEEZSEICEREN 100%IZHET HERFAL
BHLTWS,

IF7NYTDEREZICHMoTER LIZHEDALE

=0.7
a 1 a _
fO)=|—|——— a/b=1 (f$3E 100%IZ &)
b)l1+ce
¢=50000

BARERE 20 EAFB L= 2034 F£(Z(X. BEEREEHEIBICLE-EREL
19%~42%F2E (BRFEEASH 1500 F&~3300 A L) &5,
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TACH-M AR AR L — 5 F B (2014 5 ) i
£o0 & WD 0N R T ' O g0
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FACHM B AR L -7 FH (20145 ~) a0 &
4,740 & B0 SO% CHGE T IHE IR E LR EE R (BRI 42%) |- ----7 s B0
— Lo BB E 100K [ZHGR T3 Y 0 ;
B 380 == HoooooBEooE oEEEEBEEBhoodhasaooanao0e (R Py S 50
0 '
T O S S A 40 %
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- 1
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Ao S Sy e S D (O el 20
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il
K 2.2-2 79GHz H#E 0 fReEEL— 42 AT LOFRADE R T

2.3 79GHz HE A fREEL— 2 DB AIZA T -1

79GHz HEAREEL —FITRO SN HIFTHFEHIZ DT, 2.1. 3 TRLEEFAY
—VTOL—F L RATLOEE X EIZRET 5,

L—SDEERDERAKXE L TIX FMCW (Frequency Modulated Continuous-wave)
AR, NLRAK, 2K CW ARK. BRI — FERALENEESAS-O. Thb

AXITOEREAT B,

2.3.1 L—49AXELEREEOBE
(1) FMCW ARIZE T2 EXREEDHE
FMCW AXKILEER K ZE H SR KMFHIBATER S . £EES LBEMFIRL
BRI LTL—HFICEERTBIETLEIXI VI L. TOERRICK Y B & MAxHE
ELERDDIARTHD [1].
AETIEE 2.3-1I12RFT &2, EEROBAREHBZ=AKICERIELIAKX (U
BCOERAXE=AZTHAENTS) (TOLWTHRRS,
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2.3-1 FMCW ARXL—45 DOEZERKE#H &L E— FREKESE DR

2.3-1ICBVWTERTRLEEEROBRRBIIBERICLEBE T IXME . ##
HIZTRER T SIRMEEZET L, TORARBMDBRIEEZR 2.3-1[2EVWTAfET
b5, Fl-. LRE®T HFMH. THRERTIHFREIFLOVEDELTATEL, EFE
BEMETHREREREONME T, &5,

L= bEEINE-EBHKEEZI—7 Y FTRFLBUL—FIZES, 2.3-1
[CIFEERE EDICREFRORFEHROBEELLEZHEBRTRL TS, EERITHLT
ZERE. L—4FE4—4Sy NEDHMZERFETH-HICHBE#ARIZS T T 5, F
foe L=3EER2—S Y FEDHAREEIZE>TEERIEIFYTS—2T7ZEL, 2
BRILEERICH L TCRARKEARIZS T M5, COFBR. 2.3-1DHEHRTE
T L2, RIERTEERICK L CHEEA R & ERBESMAROMAIZT T b 5,

EEREZEREFIZVUVITHILETERENRAIENS, ChEE—KEM
AN, E— FEIRSUZ. 2.3-112R9&H12. LRBBREHREE TREBRREEICE
WTEALY, LEEBRMICEITAE—FRARHEE L& L. TEREBRMIZCEITHE
— FEKR#ZE & T 5,

SN ERY ., ZERIEERICHLEY TS—I T MoK YBREEARIZS D
b9 %, CORYTS—2T MIUKRFET DEREE fiper £ET D E. AHIDESY L—
FEA—=Hy FEDHMEE YV EXERFEHILETREY.,

2V ¢ (3 2.1)

doppler — ¢
pp C

f
ExR=nb,
(X 2.1) oM EEIIT. L—FEZ—7 Y b &EDRRHREF foopper ZRIET
5 LTHEHETHIENTRETHY

cl

—2 = (£ 2.2)
2 f,

\Y; f

doppler

5D,
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T, BERIIEFBRISHL, L—FEL2—5y FEDFEICET HBREICK YR
F#MAMICLS T T H, L—FEL—T Yy FEDEMZER, iR EcETHE. O

wﬁ@:gmﬁmﬁ(:¥méo COBMEICEYSATRHICHNTEE 2.3-2
SR E S ICEEEARASND, COL—FEA—Fy k& DERICERT 3 E—
F%i&ﬁ% frange &Téo

A

EER z

o R

s X5

3

>

6 ’
y BFfE
/
ﬁ
(2

2.3-2 FMCW O=ZAZHRIZEFTEL—FL4—45y FEDEHICEERT S
E— FEREOERE

ZER. BEROERYOBELE (B 2.3-1. 8 2.3-21281F3E) (i%
THBID. fage[EE 2.3-2 & Y

2R Af
range:TE (® 2.3)

5%,
(X 2.3) oM EEIIT. L—FER—TY FEDEBEIL frange ZRIET S
ETRHTE,

RZEF frange (% 2.4)
PR A
RIZ.  faoppler & frange TRIE T DFEZTY o
2.3-1. 2.3-2&Y,

fbu: frange_ fdoppler (& 2.5)
fbd= frange+ fdoppler (% 2.6)
THHZeEmnhY, (K 2.5) & (K 2.6) 5,
1
Froner = = (Fog — f
doppler 2( bd bu) (Et 2.7)
1
frange_z(fbd_'_fbu) (% 2.8)
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Eib, (K 2.7). (R 2.8) THBIFE LT fuoppler & frange PEZE (KX 2.2). (K 2.
4) ITRATBHIETL—FEZ—Fy DR BxEEEZRHDZENTE D,
s, 2.3-1ICRL Iz fu & EEBRTEHILET. L—FELF3—Fy FEDEE
B, EARREZRODIZENTED,

LEMNFMCW AXDBETH S,

RIZFMCW AXDEESREED R L, HxHERESBEORELEDOFEERR D,

L SEEE SRR E R LS E B fage DAIEDBRREZR LS ED I LA
BETHAHAZEDNRDY . frange DRITE D FRREL fous fog DBIE N REETRE Do

— PR ICBIREDBIE S RRE LR O ERIEFRE (S ELFI L. BRARME T, &5 &R
R FREE foin (X

1

fbin =
ob

(% 2.9)
A
=ZAZERZXAL- FMCW ARKIZH LT, f,, DBIE S EEEIL. 2.3-1&YE:A|

E#Faﬁbwmaaé:m\eﬁméo ﬁ*%l:fbdo)iﬂll?fﬁﬁﬁﬁ‘é%ﬁ&ELL = 2.

8) U frue [ fooe fos TREBC EMD. frangeoasauiﬁa\ﬁzﬁalatAiT L1525,
. L—HEA—Fy FEQBEMRE Gt 2.4) TRED, R OAENREE

R EETE (% 2.4) &frangewiﬂ'liﬁn‘ﬁ@ﬁ'éli%f%él&75\6

R.=E§I@£J=JL .
bin =5 Af | AT IAF (% 2.10)
L3 b,

(X 2.10) &Y., L—FLa—4y e DERMEEZRLIE DI LIE Af
THEOLL=ZALRICE T IRAKRBMEBERDORE., BRETERELCTSHILICKET S
ZENRDD,

RIZ, HELERESEEICOVTHAN D,
HxHEEvIE (X 2.2) ITRLEZEY . fopler TREY . faopper (& (X 2.7) KU

oy & foy TRE D, BRI LTk 512 6y & iy oa;:auiﬁﬁzﬁal:AiT CHHTEDD faper
HII== L\ 47 26 1 ~
DRAESREEL ~ 1B,
AT

o T HARENREEE v ETBE. (R 2.2) afdoppleroaiﬂuﬁﬁﬁzﬁm%f

HEZENDL

v, =S 1f L
2 £ AT (& 2.11)
&5 %,
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(&% 2.11) "o =AZTHEZAL=- FMCW ARIZH T, HXHEES#E

SESZLITARBEBHRATZRTDHZLICRET HI ENDM D,

(2) WILRARIZEITHEREEOE
NILAARICE T HBRMPEFR 2.3-3(2RF,

L—sEmEm SRS

B—Tyk
=S R
EER
e i i )
pi=E3:3
BN | R !
EES) KR/ NILA
[ARVASIA{ ]
=37
=5 /\beb\l/ 3‘*&9—’7)#
@1If§(ugg_5ﬂ%ﬁﬁ '
| 2R  BESUB/LR
i ’
C HE
=37

K 2.3-3 /NILRAKIZEITHEE/NLR EZIE/NNILADBERERER

REZmL

WNIVAARIE, L—FDo/LRIKIZT Y ,&”5'331.:. L. 2—% vy bTRELTEY

I/—’5'°l:/€)bx7bfﬁ%>i‘@d)/f)lxxd)ﬁfﬁﬂ#laaﬁ ~ ’é‘iﬁ'li"E?'é ZET. L—=FEE—

Ky hEQERREEHT 5 HETHE,
/wxwmsaﬁﬁ% ERDDHEOEEELUT THAS,

INILRAAKXTIE, L—F M 5/LRAERE LR/IMRAEERNS L—FIZ/NLADER
2 TK BE/fE. L—FDB/NILRERE LRARMERENS L—FZ/NILANREST
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B, S OmEOFRERERZEHES#RE AR (ST S FH ZHET 5. £

DL, %E%FaﬂzﬁziR

(LYSH—=FREWD) NILRZERAILELY DY — FEEM ORI RE TOHREE
zHEHHT 5,

NWILR AKX THEMAERE (AR) /ML TEHEHICIE. —DDOL 2P — LR
BlRIZEL TE2LENH D, TDH., LUOHF—LOHITENT S, COLYDH
— FIOEMICK Y R/MEMERHL) SRAXBRIMEHFE COLRMERMNT 5DIZET
HEMIER <55,

UTF. B 2.3-4ZAVT/ILRAARDEMD LA EEMISHRR S,

RABRMERZ R & L. /MEHMEEZ R ETDE. L—INB/ULADEE

MBNILANRE L TIR->TL 2BEME TRMEKEZRE

Sh. BAREEE R, A SE>TL éﬂ%r'ammcm LAY (CIRHE) . BRI

B R, DB 5T < BESRIL 2 Cmm L1 %, H#Faﬁ%liw LY. - OB

% 5|2 b~ 1= PEBE S RRE AR (SAE T B RS 2AR

1o - R~ R ARRmm) ML S —

[ PR AN
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JLREzegn  RMEXIEEREE TERIET D SMAE

. LoUH - g
LT —

B Fe

L4 — 2

LU | L

Lo — 4 | B

L7 —#5

LA — #6

e | BAWMIENE TEEETSEM |
L7 — 4N : g

2.3-4 NILRAARIZBEWTL YOS — MRV -EERMOEE
2R

T H B, UL BRI Ros

MSEBMESTL BAEEMA DD EMD, CHICHET IR OBENDDT-
HTHB. #oTELYSH— FOEEICHDERFMIE
2R R, —-R.

max_ ~ "maX

EFEDOL VDS — FOERICHERGEFEIE

L3 b,

ERENIBABRIBERE R BERENDIEETI Y 7 Rox— Ruin) DR EL LG BITE.
FLEREINDHEEE AR DN BBEFEEEERICHELGZBRBIE (X 2.1 2) 12HEL
< %G5,

EHIC, HSTELEGEL VS ERFROBLHRERMT 5=0H1Z1E, BYRL
BEIL., RIEESZHEEITLHLT. RABHOBRMEZLITHAFENMVELLG D,

ER#HEMEIET S E. BRICEST SHFRHIE (KX 2.12) i
M 2Rmax Rmax_Rmin
Cc AR (% 2.13)

EH B,

LML, BIZIER 2.1-1ISRENFE=TVITY P 1HTERESFOLEZL—FN
FRINBFAL—2TlE, 50msec E VWS =-HBOTHEVEE TOEERZTHARD S
ntTtusd,
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COREZEMRT H=OICF, ZEBEARVEET v T TR ZLTFHEYN LD
RABNZEELT D ENTRAREL D,

(3) 2EAKRCWARIZE T HERBEDHE

2RERCW AKX TIE. ZEEEILRKRBAS AT FZITELG S 2 DORKBMEREIZEE
T, =7V DO RFESNZREREICL > TREINESEITOEEEST LS
FOUTENE—F Y MILB Ry TS—RERRICHGLI-2HNESTEEL, CO
2HAESOREHENGZ—7 Y bORE MHENCIEMEFET H[1.K 2.3-1
ER 2.3-2[FCDEARKERANVIGED L—FERMERELEERRI/NNZA—42 &
DEAREED-LDTHS.
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£ 2.3-1 2FKCW AXDEKRMRE

/MR IR Rmin 0

PN Fs1fiiE Rmax c/(4 - Af)

SRRt 4> RAE AR Rmax/(2/40) =C = Ap/(47 * Af)
R/NEHALRE Viin c/(fo - 2T)

MR AV c/(fo - 2T)

51865 T

where ¢ =velocity of light, Af = freq. difference of 2 frequencies,
A¢ = phase difference of 2 doppler —shifted carrier frequencies,
f, =average of 2 frequencies, T =measurement time for a data acquisition

K 2.3-2 2BRCW AKX L—FIZHT BEEIT/NT A —4

EEEN Pt Pt

ZIEEN Pr PiGtGri? - o/(47)°R*
EZEEEVERFFE BW | Af
ZIELBRFHEEESN Py KTAf - N

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

(4) AEH—FERARICE T LEXRHEOME

Rk a— FERAKE. RRBILRERARD—ETHS, BLROEKBILERE
AALXLARMENTWSEN  N—H—a—FIZ&kB/NAF ) —iHa— FZER. DS-SS.
FH. Chirped-Pulse M ZD—HITH B[2] [3]. AR — FEADERFRML—HZR
2.3-5I2FY, ZXERRKE—ERREIC—EDREKHE Af CHREMICnBELS
. CDNFVERET TRYRYT , COERBEROHI T, BEERMICEILT D5 FMCW
TRRMERDILEELTESD, nAORRBOEHIIR 2.3-5DFlICREA TS
RICIERTHIDEITELS., SUFLTEERLHSI—FIZR-EIEFDEZEELHY
5%, 2—45y MEHT S -DDRZEESDESNEIZH VT, Matched Filter &7
ZEITKY/NLREE U - AND/ILRERR & FMR R ICESR L/ LRBICQ
BT LHTE, F-FMCW MG ANEET 5 LBAEETH D,

fAINDIZEIZEH . L—FERMEEEEFMA L FMCW £z (F/ LR ERAXDIHEIC
BHTE. & 2.3-3RUK 2.3-4FARHI—FERAZOFMEBREEELT
BIRERET LR TH D,
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= BlifkEy
En

b= H

fi

BEIEfT

2.3-5 RER#Ha— FEFREEREO—HI

£ 2.3-3 FEE#Ha— FERAAROERMERE

/MK IR RE Rmin c/(2F)

EE B ARRE AR c/(2F)
&/NEHRLRE Vimin c/(fo = 2T)
HE 5 R AE Av c/(fo = 2T)
&R B T

where ¢ =velocity of light, F =nAf =total frequency range,
f, =carrier frequency, T =measurementtime for a data acquisition

x 2.3-4 AR —FERAARXL—FDET/NTA—4
EEEN Pt Pt
ZIEEN Pr PtGtGri? - o/(47)°R*
EZEZEEVE RF FiF | F
BW
ZIEXBRFHESTE Py | KTF =N

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

2.3.2 7T9GHz HE N fREEL—FITROON B EREH
2 1HiTHRELER 2.1-1RUEK 2.1-2h5, 79GHz S50 L— 44 2R AL
L—ARTFLIZROONZEEMEREIER 2.3-50EBYEHB, BH. 24GHz/26GHz
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W UWB L—4 CHEELT DHEEIC DL TIE, EFA—VORBEBELVEHEOHEEEELT
BY. COEHEB-TENTENIE 24GHZ/26GHz & UWB L— A MNEEST HF A —
VIIETERAREE L D,

£ 2.3-5 FRA—VAHOL—F R T LBEMRE

i o 79GHz BEABIEL— X1 E
DAy TUHs5ya Eﬁj;"é;ff;;”
RERE .
BINRAINE iy | BEEERN | BOTE . Fiw e
EEER 2oFiizy: 4
RAEMERE (m) 30 50 25 70 40
R/MEHEERE (M) 0.2 0.2 0.2 1 0.5
IRt e (m) 0.2 0.2 0.2 1 0.2
& D RCS (dBsm) -10 -10 -10 0 -10
RAHEXEE  (m/s) 55 17 17 55 11
EESEE  (m/s) 0.1 1 1 1 0.5
update time (ms) 10 50 50 50 100
KERMBFA (218 (deg) 60 60 60 15 60

2.3.3 WEFEERUEARRETHEE
R 2.3-5NAFMEEB-IODL—FITKROLNE, BEFEE. FEABRKK
HIBDEREH ERET LT,

(1) L—=7AXFnEFEE
x 2.3-5ITRTEHEREDS B, ERSMEEE 20 mERERT 5-O0 SFRIEK

HIRIZDOWT, KRG L—FERAXTHSFMCW AR, /ILRARK. 2RKCW

AR, BE#Ha— FERAAKICOE. BHEEELICVELRRBTEEZ®ET L1,

OFMCW AR IZH 1T 2 EFHEIE
2. 3. 1HISRLEZEARKN S, 20cm UTOR/MRAERHZF L -OICRELE
BEURTENE Af (L 750MHZ FREICE 5. H FTHEBETH Y EMRICITBARIRE
NOREETDHRYTS—VT MOTORIVNBEREDEEND S -DEMTREN

REELGD, UT. REOEEZEE L CHSRRILOREE

7) FFT B EK/NNS A —4 L DR
FMCW AKX L—FEETIE, 4—4 v FOERS L UHEMEEDFRILER
HFoNE—MEEZ AD EH#iL. FFT QBT 52 LIZKYE—+
FR#ELTRDEZEN—MBHTHD. TDHZE. Ry [d FFT LEFERD 1bin

EDEDH

~ /8
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[CHB L. DOERBAINAZRT ZLITHL12O. R (FEEBESBREL HANZ
bnd, £z, BTG ERBER YT VI BHRKY DC 5 AD
TYVOTRAERBOEREFTOEHBEL S, L—FDRIMEEEL R/NTA—2DHE
®lE. E—MESDAIT—42%. b FFT MEDKRA > FZEELT ZETH
fREEN B BY., Yo TY VAR ER L T5 L TRANEMERZLTSC
LITH B, Ff-. ARBIEBIEAZLTSC LIET—2RSHMEEE L TEA
T—AREBOTLLEMmTHY . HEEORALEIZEET S LTS,
1) BEBICEDARY bT LAY
RICEBRIZKBZRARY S LELNY OFEEHRFT S, FFT QB TIEIRERK
ZRAVWSZEN—BIHTHY ., FRIIEBHROBRRBEEDEICELY/NT—R
RY FSLDOBKRDLEILT D, X 2.3-6ICEBEHORERFEZ. K 2.3-6(21%
KMEBROBRBCEFEDEEZRT ., HlIICEIF-3BEOREHD S5, B
BLUNIRARY S LOBEEOERD bin ETHEA>TLESHA, FO—AT.
BREREYA FO—TDOLRILBNEWNE=HTAFTI v I Lo DN Ehhh
%,

R 2.3-6 EE#HOH

ERE#MA A (TIxd LX)

ERE h(t)=1, (0<t<T)

NZVIE h(t)=0.5—0.5cos(2xt/T)

TIVIIUR h(t)=0.42—0.5cos(2xt/T)+0.08cos(4xt/T)

BERICLDEARBCERFEDE

|[— EmE NZUFE — — IS5uHTUE|

0 77
Y /AN
A
-30 /\ /\ ! & f\ /\
-40 4/\ (‘}
-50 A\ | \ A
-60 — ~
-70 I~ ,f\ "-‘ : I’\ r\\ A\
-80 r /.\ AN \‘. I,. f\\ '/'\ r

I/ |/

-90 A Ui/ .\
-100

-10 -5 0 5 10

bins

2.3-6 BEHICLIFARBICERFEDE
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FFT LIBE O E— FEIEBIIBRBESIZE Y ARY FSLAEAY . & bin D/X
T—LUARNIVEREBOBKICEDLE MM GEZTRS, E— FEIRED bin @
FIEMANAIZEDHEMEEIZIE, bin & bin DREICE— FEKSKZTER & LERK
[CEbhEEELRE, RROIZHIT-NZVIR, TS5y I UBDIBEIERE
DEHDOINCARY b T LA DT80, BHbIn D DOFHRE SR LRIKRE % HA
TOLREDETREBIZLDIARIPIDETH D, £fze AR FSLOHEMY (FEE
BENREEICH L TOHEIRZTVWEEZZONTEY .. BRANERZFOMOMRELD
FL—RAT7Z2ZBELTCL—RICRELGEEBEESCENEETH D,

) E¥ER—7 b DR fERE

2—47y FEITAEE L TERFET HEEICIEE— MESICHEBDIEERER
HELTEHBIEINS-O, EEERICHEET 2EHDO2I—7y FE2BE L THRA
TBHITIE. A ZEBICEITFIMENH D, BBMLEARRT —2 TEROE— K
FRIRBERNT BH(CIEHLHREEDORERHE (bin¥) NEVEEHDE—V ELT
DEET B ENHLLY, BLNMZ 20cm DIEEEICHE 2 —5 Y FEREMICHEEL
TRHNTDEEICIE. FTROBRBERICEDIARI FSLIENVEEEET S L
AN L EDERBENEELZ L, TDHZEE. RynlE5ecmELTIZARY . Af[E3.0GHz
UEREIZHS, ER. SBREEZAVEERBRICSVTLRAZEOHEENSELNT
W,

@ ILRAARICE T HHEFEE
RRBEDFRAOBE RN OE/INIILAERIZL S5 H5FERMFTIREZHRTT 5,
HWELBBWEFBIEZRET 516, /VLRKER % Raised Cosine JE#2 & L =D

HERBIREUTOLSITKRDH D
/N)LRME ¢ D Raised Cosine iEH & (X 2. 14) THRE. —EO/NNILADEE

Al (X 2. 15) TKRKOHLNS,
2t

1+ cos(=—-) <z
f(t) = AL = Acos’(%) =7
2 T #® 2.14)
f(t)=0 It] = %)
2
1 0 1 t 3
P =;j_2;(f ()7t = ;j_ZZ(Acos2 ~ydt= A (% 2.15)

F-ODREARY FSLIE (KX 2. 16) TRES,

Azsin(xfr 1
F(f)= £ 2.16
() 2 nfr  1-(fr)? (=% )
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2B NE (KX 2. 17) &%G65

Atsinrtfr 1

1 00 2 00
P== F(f)%df == 2df
T'[—“O( (D T'[O( 2 n=fr 1—(f2')2)
2 . 2 (&% 2.17)
:ij (smnx 12)dx
290 xx 1-X
2L, x [T Ut TEFHRIELEBEHET x = fi THD,
EEORRH fr FTOENGF
A% ot sinetx 1 2
Pb_?o ( 7T X 1—X2) dx (® 2.18)
Yy, (X 2. 16) & (KX 2. 18) &Y., fh ETHOEHEEEKIL
k:i: Pb = Pb >
P 3, O0375A° (X 2.19)
8

L%, (3 2. 18) IZDLTHIBRS 270, ERCEER f,r 16T 32BN
AEERDIBREUTISRT,

for Py BhEEE
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%

BNEEENOWULICHIEKBE LT fr=15%E&FT 5 L. BN EEE
20 cm HHE D/ NLAME = 1.3 nsec D S HRIRBFEIBEIILUT LG D,
2x f,=2x15/7r=2%x15/13% 107°=2.3GHz
ULDIERIEARY b3 LOFEEA XD FIRE S - BB 4 Raised Cosine &
BOBETHY . ERICITRBUOTAHALGLEIZLY FEHOEMAEZRE SN S1-8 10%
BEOABRZHFTHARRKFEIEIL 25GH BERINETHLEEZDND,

® 2 Ak CW ARICH 1T B nEEEIE
& 2.3-1RUK 2.3-2 TrRLEEZRXZAL. 2FK CW AX TOHOHERETEI
DENREEIEIZDNTREIT S, & 2.3-1&Y AR=0.42m - deg./MHz &£7#5 1),

Af=1MHz O 2 A CW ZIRAES ERAWVISE. HEE AP DAL REN 1 ESH
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nIE. 42cm OIEBMPRENBOND ZEFEK®RT S, o T, AR=20cm #4571
ODEHIT AP/ Af =0.48 (deg./ MHz) &7 %, MIHEEDEHRISEREL. FHEELE
FUIEIIKFET 50, —BHUICHEOREZFTLICLIILBRHBELZTHSD. D
BRIC2ERCW ARIEHOWRFEFFTE TLSEMIMREEZ BRI ENAREETH Y.
REHFRADEOBE RN SIEEFTHIN., —ATEI—5Y MRIZEZDEI—4 v

FEDEMREICKFLTWSZH. BRARENAODI—7 v b, FIEHETERE
DENRICRTEERRES Y/NSWVERDE—7 Y FEDBIRIT 51-HICFT
XEET D,

B/NGHEEEH D WITEESBREEFR 2.3-1ITRSNDELSI12, EERREH T,
[SHELLEBIL., BRBOIVEWVWIYRFEED CE@FRELMNALLE D, FHBIFFRHE
TIIREWEZEDHBENE BN, X 2.3-5(ZRLEFIAL—2TlX 10~100ms
TOFHRNEREN D, &/DFHAEREE

Vo =Av=c/(f,-2T)=0.187 (m/s)/10ms (% 2.20)
Y EHRIEERY 10ms TId 18.7cm/s DEENREENF SN D,

ERFIEEMGISEETHY . ERAMEL—F D RTLTIEZEESEBIE—M&IC
HoTYOTIZKYTORINETICEBRINTESTNEEINS, 2<DHEEIDT
CHANESNEORERNIFFTRETHY . FRTLIEERICEL Y ZERMESDOR
RY FSLARGENZEDIZ, (X 2. 20) OERENERAMNLELREEELS, 2
AR CW L—4F TIXERETANERESA EMI L TRITSINDE O, BHI—T Y
FODBERMASREEIL S C TEMINTVWIRELRBELULEDENH DB —Y
Y MMIHLTIEAGIAf ITES>TODRRESN, RIEEBTARY S LOIEAY (ZIF
HEINGL,

2EAKCWARXL—FITEVWTRHRELGRMNBELRL-OOFHE, £ 2.3-2
POXZANTRIETES, B0REL—FIZBELWTRMNTREEZANLEELI—5 Y
FDA.RCSAINSWEALEELLODDKERE L TAR (H178) BNH S, 79GHz
WIZHBITHEABRMD RCS (3#—10dBsm TH S =6, K TIICOHELZH#EL
LTAWS,

L—AZEETOREIL. ERETUTTOANGFGERMBERMICKEREFL. F
fz. ZUoTTREE. L—FZEBRAT LA, hNN—3 XERMEE GFICHLLA
#FH S ARENEERE) . ANARMAXZEOREFTHICKEIKET H-0HIC, HEDOHIE
EFRAWAZEIIRBETHOIMN, T2 TIEEI0~40EZFZHN—FTBT70TFE#EEL.
TUoTTHHIFBESEEL LT 15dBI 2H#E LT 5, F-RFRIC. REAERE 40m &
HELT D,

M 2.3-7@FFEZEF7UTFHFEBLI5ABI &L, BAZE—5 Y FELEBIZES
NEZEEBANCETEHZEENEEEL S 10dBm [T LTEHELEHBERTH
%,
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M 2.3-7 &Y BEEEAOMIZVB AN DDZIEEHIL—115dBm LT &4 B D%,
—AHT. &k 2.3-2&YREXBERFHETENIL KTAf- NH S NF=0dB #{RE L
T+ —113.8dBm/MHz &% 5,

HoT. TN SNLEZEZH > THAZRMNT 51-OIZIEZEEESMTFEIEEME
INTBN— RO 7HERFELIIESLEENBREL LS,

2EAK CW ERAAKIEE—7y FOBERMEEICLD FyT5—27 FAKBER
MIBLRATLTHSD, 2.1.3ETORETL Y. MBREEDZRKIEEHK 200km/h
FREITNEIOHA, 28K CW ERAAX TOZIEH HES ORI L8 5 &
FEHY 200km/h DEFTH 50kHZ LT THY . AfOXRZFSICEDL LT LIEDREEE
EMHFEHBIIEL T HIENTES, ZIEEEFMTEIEA 50kHz DBF. FHZIE
HEBMETEANE—127dBm &3 Y 40m EDHITENRMTE LML H D,

H-oT. 2RAKCW AR L—FTIE, THL SN EEAHNIEL, HEEDEL S
BHOWMAZEBEICHAIO LT HBRMTE SN, LERFEINZYERIESH
HDTHY . ERMICITNKMES. EBREE. 2—7 Y FRCSDALDEFH(C
&5 SINLLDBIENRES L1, ERBERLGELRFATOERIAIVETH S,

Received Signal Power (dBm)

-50

-60

-70 Pt = 10 dBm
<& Gt = Gr = 15 dBi

0 =-10 dBsm

Pr (dBm)
|
©
)
L

-90

-100 <&

-110

-120
1 10 100
Range (m)

K 2.3-7 79GHz &% L—45DZIEEH

@REHI— FERAARICH T HREFTEIR

AR a— FEFAARXT 20cm DR ERELZ B S -OITHEL RF BIREFE
MEl&X., & 2.3-3&Y AR=0.15m/GHz & 73 Y 1GHz T 15cm DO »REEE /D
CENTED, BEHDEZ—7y MR T NP RELERMICC DERSFREL
BLIZd, BIAIE, BN 20cm DEREICHEIZ—7 v FEREMICHEE L TR
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MY BICIE. BEARICEDIRARY FSLLAYEEEET S L 4bin LLEDREREE
NEFELL, TDIHZER 2.3-3 &Y. EHIAERE AR L 5cm LITFIZE Y Af (&
3.0GHz L\ ERAEITE 5, BEICIHERKRBEI— FH 5 WIEFM/ LR KBICEKET
=L YVFHERTREAIVBETH D,

R/MEHAEER ONLEESEREEX. R 2.3-3ITRENBHICFMCW ZRAARXD
BELERULCCEERREHICHEFL., ARBOLYSEVI JRFEFES ZLITK
ELRFEALN DD, FHAETIERVIESEENS RSN, & 2.83-5(RL1
FAS—>2 TlE 10~100ms TOEHAINER SN D, /NFHAREE

Vi, =Av= c/(f,-2T)=0.187 (m/s)/10ms (£ 2.21)
Ef Y, EHAIERRT 10ms Tl 18.7cm/s DEE D EREENFE DN B,

INODERIE., BHMBERLINBMEZEICLTEY ., ERAMICIENRMES.
EBEME. 2—7 Y FRCSDALDEFIZKS SINLLDLIENFKET 516,
RERERGEERFATORANIDETH S,

O L—FEAARICE T D BEHEHIE

UE, REMBL—FERAARXTHS. FMCW AKX, /SILRARK, 2K CW A
K. BAERBa— FERAAKXICTDONT, BERESAERE 20cm ZRIRY 5 1-OICBLELT
HIRIZDWT, B LEHERER 2.3-7ICF &5,

& 2.3-7 HEL—FZRAKIE T HLELGEREFHEIE

L—FZERAR 20cm FERES RBEIC W B A IEIE
FMCW A= 3GHz Ll E
INILRAA 2.5GHz Uk
BiRSa— FERAK 3GHz Ut
2 Eig Cw A= REETEI—7Y NIRRT S
(BE{E : #id AMHz F2/E TRERE 5 fiZ8E 20cm)

(2) THICET 25 & ERBKBFE
EAREL—FTIE, ZICHBERAOZTEEROFERLE LT, BIZEBREOEME
HWERETILELNH DN, ETBERRICLYL—FZEELTLSEFUSNOL
TETECRMEHRETEN DT HRE. RUBFRUNOBEMEL, L DFHRE
MR R EEMICEIE L. RS HAREAHY RELHEEL LD,
FHOERICIE, 7T 0EAEEFRAT SHE. FE (REREENE) Z5
A9 5AH%. BEREICLIREAEFLEAONDA, SEEDL—FEHAAKMN
BETAPTTHEZEET AHICE. ALEARRZT T ENNRHTH S, BHEW
CIE, ERYT ARARBFEAEZELG LGB VRS HOEARBEREICT 0T ENEFL
WA, SREEEL— S 3CGHz OFEZE RS S L ICRFDORIKHTIREE FSHIEAD
AEHELTHODCLEIEALE#THS., T T, SREOAXDOESHHEEL—F
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2EMEL. RAOBRAHN S FSOREE FHAROTREELHBR S X T ATRIL

1=,

ORAR - EAX L—FHETHICET H#&514] [5]
A=y FETOEMERELZHAT IRRNE 4 DOEARBOL—FERAK
(FMCW A=, /VLRARK, 2K CW AR, BEHI—FERAR) 2EBATEH

DEEL—FEHEL. BBRORTLZRAVWVCTEAR - EAXL—FETSHICEAL

BEt L=, #ER%E%X 2.3-8IZR7,
L—SHEFSHICE>TRET HREIL 4 DICHETE S,

AL JRIZFBREHNHIR

HELNILOLER

ZIEENDET

BREAFEREDIX S DEHEK
ZD5b@)E(A)IIZEEDEBVNEBICL > THEZEBTESAEENH S,

LML (b) & (c) EIFESNETIMRBEEAEYE TL—4HREICES MR

BEELDEEZAOND, TCTID2H5DMRBICONT, SSITHMICEERTHE

(@) :
(b) :
© :
(d) :

EZ.:.J\ L/T:o

® 2.3-8 AAX - EAXL—FHETHICEHT 2REFHER

EF5B
. , N . | BR#Ha—F
IRILAAR | FMCW A= | 2B Ccw A= St
W | /LR AR (a) (b) (b) (b)
@ FMCW A=t o) (b), (c) (b) (b)
B | 2@k cw A= @) (b), (d) O (b), (d)
BEiEga— K
b), (d b), (d b), (d
s @) (b), (d) (b), (d) (b), (d)

O: XRELTFHD

(@) : RNNA D RIZFHREAHIR

-7 dEE L ORSY (RAY el

(b) : BELALDOLER

() : RIEENDET

(d) : BREEERED LS DEEX

7) FHICEIBBELRNILOLR

£ 2.3-8&Y. HTFHRMNNNWRAKXDEZIZ, ETHEROEEXZITOT
W TFHL—FHNNILRAAR, EFHEL—FHMN, FMCW AR, BEH—FE
AKX, 2RAK CW AKXDEAKIZDONT, PILERHE L FHHESLAILOE
BtER%K 2.3-8IRY, PILEREEZ IGHzZ IEELE B LT, FiBlTkD
HELRNILOLERE%R, BEKIENDH 13dB LI EERBAIEETH D, SHICEFHR
NEWDLANILETEDTBICIELE5GHZ U EOFILEFEBEEHEODIENEFEL

46



LY,

PDEIRMELTHHSTLAILE TS /LR AR)

-30
-35

—:g 5Fi% . FMCW

50 = 5T ARHO—FZHR
55 - —— 5F % 2@ KCw

ﬁf 60 — — 5Fi @mL

-65
-70

L R)JL(dB)

#

0 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15
LB #E(GH2)

2.3-8 HILREIREME L FHHEST LAIL4]

1) FIDERBELZEENDOEE

L—FHREFSHICE>TREEBAMNMET T HMREIFXER 2.3-8ITRLIz& DI,
FMCW A& FMCW AKX E DA EHOEICEWTOHBEEICHEDIEVNSI T LFE
THEERYAD I EAHETNS, £ZT. 20O FMCW 3t FMCW IZH(+5F
BHEREEBRMICKRET LIz, #R%K 2.3-9I2F7, 2.3-9FWAM
BELREBICE TS, BTFHL—4 FMCW AKX, 5F5L—4 FMCW AXDI5E
Thd, ERTIE. EFHL—FELWETHL—FDOPLRERBESE 900MHz &7
52LT. ZIEENDIET% 0.2dB ITIERETE -, THICLLIZEENDETE
CIZIE. SHICENLULEOFDEARBEEFLEHLIENEFELL,

b EEMELSEBHETE
3
o 25@
z
Ol
e i
E 1.5
X 0.5
. ¢
0 200 400 600 800 1000
ol B SR #ZE (MHz)

2.3-9 HILFER#EEZEBNETG
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QfE AR R =R
LEDREMNS., BHOL—FHEOFDERBENNSGEICIE. HELANL
DERPZEENDETHREDZENA NS, FLREREBED 1GHz Hn L.
HELRNLOLRZERTE, ZEENDETERELGLEDI I LM o1,
ZTD=8. EMREL—F TOEARRETRIL. B AFEE 20cm 2XHT 5
F=ODLEFEE 3GHz &, L—FETHENREELIGEOTFHEEEAKRELTD
FEEHIE 1IGHz Z]EL 4GHZz LT 52 EMNEFELLY,

2.3.4 ZEHBRBARUVZEHBRHREF

79GHZ FE R EEEL—FZFALIEZL—F R TLITKRO 5NBHFAEC—RDOH
EHEEER 2.3-50E8YTHD, FEL—FLERAARKICONT, EBHRETIZKY., B
EMEEEERT H-DD/ITA—2 #i&ET Lz, BEFICAWEZREEAE 10mW & L
fzo SHIE. 79GHZ FRABEEL— I ~DFEANEE SN D FERIC T/314 RERED
BRI ERT e, EREEDTR., 512, ERAXELOLAEHEEEHTHRE
Liz3dDThHD, £z, HEMBEHL—FORITHLLNDEL LT, ZELED
FTESNR # 10dB & L. ZIEXEDHTIENZ 15dB & L=, SHICREEEDERES
400K & L1z CHIFL—FZERAICBET 556, L—FORBREMEICEL>TIFIOD
VIREDBRIZEY L—FEERDBEMN 400K BELLDIGEIHLILEERELIZ=H
THD, AIRBETORETIE. Tho5DNFTA—FZRAVTREETIRANEGEY—D Y
LDOBFREERD, I—PUNEICRIZEDRFBEEH L],

(1) FMCW AKICHB T 5FA L — VR EBEEHEDRE
AEHITIER 2.3-5TEEDFAL—UFFEHRT S FMCW AKX L—F OFEMiEHE%*
B®Et9 5,

7) FMCW A= T 24GHz/26GHz # UWB L—4 L X T L L $ElT 2 H#AE2 IR
ERRY RIS

WEBEHAHRELTE 2.3-5(CRLEFIAS—VHIOL—F R T LBEZEMEE
5 Eh 5 24GHz/26GHz # UWB L—4 LFELlT 2 HEEZRIRT 5= HDWESE
HER 2.3-9I2HhEHT,
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& 2.83-9 24GHz/26GHz & UWB L—4 < R T L LEELT Hi4EE%
ERFTH-ODBELH

ERAREERE (m) 30
B&/MEEERE  (m) 0.2
PEBE D BERE (M) 0.2

/MR R Hi7E

XZR D RCS (dBsm) -10
RAXMEXEE  (m/s) 55
EESEEE  (m/s) 0.1
KERIRERA (£18) (deg) 60

FEE O BEREL LT O02m AR LN TILND, 2.3.381 (1) DTRLEEY.
CDZEICIE 3GHz DEARBEBEBNILE L LD,

Frz. EBEEGE (X 2.11) DoERINLIEEFMBETREY .
18,974usec &% b, C DEFOFMM S FEIE(E 53 Hz/bin &% b, CDHZEDFHE
i3 = H1 T 51(-155.360 dBm/bin &7 5d, /AT A—R%FFK 2.3-10I2FLH

%)o

R 2.3-10 FMCW AX T 24GHz # UWB L—4& L LT A2 DI Z EIRT 516D
L—AINT5 A—4

INTGA—B fE =-Fivs
AR EEB R 3 GHz
EEFHE 18,974 usec
Fil# SR 53 Hz/bin
EfiFRgEEE -155.360 dBm/bin

CCT. AERREE . (Hz) | &EZ c (mls) . FfERERE 2 (m) | E(E
ZEHRRFGEE G (f) . RIEZEPRIEZE G (B . BHMRD Radar Cross
Section & ¢ (M?) | ZHREBHTREDEMZR (M) £THE. BHRED

P (W) [,
_ PGG,o
" (4z)R*
Y, FEMFEHHESTEAN (W) (&
N = keTW

EHB, 22Tk QK [FARILYTUEHR. T K) [FZEZBOHERTEE. W

(Hz) EHFEETH B[],
IHIC, ZEXBOMHSENE NF (dB) & L. BHEIZHELR/IN SNR %
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SNRrequire (dB) &Téts @l{f‘%?—:)y M (dB) [i
2PGG.o
(4z)R*
Y EEAEZERMDEFRFFNELL G=G6,=6 () &£THL&RAEL
Do

M =10|og1{1ooo. ]—10 l0g,,(1000- ks TW)—NF —SNR, e (2 2.2 2)

FPG’c
(4z)R*
UEDEEAEIZLEYERSRAZT o TROEEREIEET—C U EDOBER
#E 2.3-10I2F9, COEEHEREMNS, ZhiEFF5.1dBI L ETEDEET
—OVEBALAIENTEDL ENDN B,

M =10 |oglo(1ooo- J—lo log,,(1000-kyTW)— NF =SNR (e (2t 2.2 3)

100¢ : : :
Antenna gain required =5.1 [dB]

7
\

80

7
1

60

7
\

40

Margin [dB]

1
N
o
I
y

_40 o r r r In
0 10 20 30 40

Antenna gain [dBIi]
2.3-10 FMCW L—4AX T 24GHz/26GHz % UWB L—4 L X T L LT S
HEEZXERIRT 5-ODEFFEIFEI—D U EDERZR

1) FMCW AR TEMEBRBSTERMERRT 2 -HDOEH

FMCW AX TEMREREMSITERMERRI S-OOEKKERHT S, &
B. COBRMIDELGL—FORELKER 2.3-110EEYTHD.
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£ 2.3-11 ERERENSITERMNZERET S-HOORBELHE

RARAEERE (m) 50
R/MEFEERE  (m) 0.2
ERESBERE () 0.2
R/MERFXT R HITE
XZR D RCS (dBsm) -10
RAXMEXEE  (m/s) 17
HESEEE  (m/s) 1
update time  (ms) 50
KERMBAFTA (£18) (deg) 60

24GHz/26GHz # UWB L—4 L R T L LT HHEEICDWTETEL =&
FE#DAHET, & 2.3-1 1ITRUIHEEZEHT-F FMCW L—Z QORI %
19,

FEE O BEREL LT O02m AR LN TILND, 2.3.381 (1) DTRLEEY.
CDZEICIE 3GHz DRARBEBEBNIBLE L LD,

Fr-. EBHBREIK (X 2.11) TRLULEBYERSNDIRESMEETREY .,
=& 2.3-11DRESNFREDIE 1m/s ZALSH & 1,897usec £755H, CDEDFH
i % 5 & (& 527 Hz/bin & 72 Y . FHliME FEE H13-145.360 dBm/bin & 75 5,
INSA—HB %R 2.3-12(2FE0D5,

* 2.3-12 FMCW AR CEKEREMSITERERMNEEIRT 50D

L—HIR5 A —4
INT A=A E {1
[ REEB R 3 GHz
EEFHE 1897 usec
(3 S T IEE 527 Hz/bin
EfiFRgEEE -145.360 dBm/bin

R 2.3-120N\5A—2 THBEHA L TEHEONE-ZERBANGET—S0ED
BERER 2.3-11I12F77, COFKEREIS., ZEFISE 14.5dBi LLETIEDEER
T—UUEBBIENTEBRIENSM B,
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100¢ : : :
Antenna gain required =14.5 [dB]

7

80

40 1

7

20

Margin [dB]

1
N
o
I
y

_40 o r r r In
0 10 20 30 40

Antenna gain [dBIi]
2.3-11 FMCW L—4 AR TEREREMSITERMEZER T 500
ERIRFFGE Y- U DB

) FMCW AKX TRERBHSITERMEERT 5-ODFH
FMCW AR TREREMSITERMEER T H5-ODOFHICDOVTEERT 5.
COBHMDT-HDL—FBELKIE, T 2.3-5(0RLIE-& S ICERERENS
TEBRHMDES>HE L. AL EREREMSTERMNAERTELL—FTH
5HELIEREREMSTERMEIERTES, £oT, 1) ORHOBERIZEE
SNBE=0ICEZT 5.
I) FMCW AR TA— rN\I1BHMEERERT 5-DOEH
FMCW AKX THAH— bNABHEZEBH T 5-ODFHITOVTEET SH. ZDE&
MIBHERL—FOBELKIER 2.3-130EEYTHS,
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x 2.83-13 A= F\MBRANMZERET H-ODOBEMLHR

/MR R A— kA
o EE

RARAMERE (m) 70

R/MEFEERE  (m) 1
IR fERE ()

&R MD RCS (dBsm) 0

RAXMEXEE  (m/s) 55

EESEEE  (m/s) 1

update time (ms) 50

KERIMREA (£18) (deg) 15

R 2.3-13ITRLI-MEEZHT-F FMCW L—4DEIEHRFZENETER
FRDFETERET 5,

IO BEREE LT 1om RO LN THY., 2.3.3%1 (1) OTRLIZAET
ETHE. 0.6 GHz DRAKMERENBELL D,

F-. BBEEE (X 2.11) DoERSIWIEENEETREY., £ 2.
3-1 3MEENFEREDME 1m/s ZALS & 1,897usec &5 5, CORFOEMMES
HIEIRIL 527 Hz/bin &7 Y . S{lij# S HEE H1X-145.360 dBm/bin £ %%, /35
A—ARER 2.3-14(12FEDHB,

& 2.3-14 FMCW AR TH— M BRINZERBET 50D L—F /54 —4

INTA—73 & Bifp

[ REEBE 0.6 GHz

EEES 10 dBm

EEFHE 1897 usec

(3 T IEE 527 Hz/bin
EimsEEE -145.360 dBm/bin

R 2.3-140ON\SA—STHBHF L TEHEONE-ERBRAGET—D0ED
BZRZER 2.3-1 212779, COFEENOEFEFEF 12.4dBi LLETIEDEREIE<
— D UEBBIENTEBLZ EL DI D,
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100¢ : : :
Antenna gain required =12.4 [dB]

7
\

80

7
1

60

7
\

20

Margin [dB]

1
N
o
I
y

_40 o r r r In
0 10 20 30 40

Antenna gain [dBIi]
2.3-12 FMCW AXTH— rNAMRENEERT 57-HD
ERIRFFGE Y- U DB

) FMCW AR CTHRARERZERRUVEAL ) 7ERERRT 2-HODFH
FMCW AR THRAREREZERAKRVEABIY 7EBREZERI H-ODEKHICD
WTHRET S, L—FDOREHEEEFR 2.3-150LBYTHY. COLEEE
[ DIHE & BRI ERFRET E1T 5,

£ 2.3-15 BAREXZER/RUVELALY 7EROKEERERT H-ODBLELH

RABREEERE (m) 40
&/AMERENER (M) 0.5
IRt AERE () 0.2
B/MEEI R HITE
XM RCS  (dBsm) -10
RAMEXHEE  (m/s) 11
RESEEE  (m/s) 0.5
update time  (ms) 100
KERMAET A (218) (deg) 60

IR BEREE LT O2mASRHLNTE Y., 2.3.38 (1) OTRLEAET
RIS E. 3CGHZ DEKMEBBIEBALELL D,
T, BBEMEE (X 2.11) MoBRSNIEESMHETREY., £2.3-
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1 5DEENFERED(E 0.5m/s ZALVS & 3,795usec &5, COBDEMMES
HIEIE(X 264 Hz/bin & 73 Y) . FMMEHIEEHNX-148.370 dBm/bin & 755, /35
A—AREFK 2.3-16I2FEHB,

& 2.3-16 BAREXZERRUVEDLLY 7EBRDKEEZRET 560D

L—FNFA—4
INT A=A & BAfg
AR ERE 3 GHz
E T 3795 usec
FHf S FEE 264 Hz/bin
FhFEMEE -148.370 dBm/bin

R 2.3-16MN\FTA—FTHRHFHR AL TEONEERRAEET—D0ED
B%RZER 2.3-13I2F79, COFEENSZEFEFIE 11.1dBi LLETIEDEIE<
— D UEBBIENTEBLZ EL DI DB,

100+ : v :
Antenna gain required =11.1 [dB]

7

60

T

40 1

T

20 y

Margin [dB]

_40 L r r r I
0 10 20 30 40

Antenna gain [dBi]

K 2.3-13 FMCW AR CHRAIZREXZRARUVEDLIT) 7TEROMEEEERIRT 5-HD
EhgRGET—C U EDBE

(2) WLRARIZEITHFAY— U RBEEHORET
AEITIIR 2.3-5TEEDEFRAY—VERRTLH/ULRAARL—FOBMESE%F
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BRET9 5. FTESNR, ZEXKEMTEH. REZEREIOFMCW AXDBZELR—&
ERGR

7) INLRANX T 24GHZ/26GHz H UWB L—H L R T4 LFEUT S5 ERTT
5=-bDEH

24GHz/26GHz & UWB L—4 L AT L LFELT 2HEEFERTRT 5-ODDMHE
THRIEER 2.3-9ICFLH-BYTHS,

x 2.3-9&YL—FOBRMEFHIE 0.2~30m THY . COFHEMNS/ILREE
YiR LEH (Pulse repetition interval : PRI) & 200nsec & %5, & 512, IREES
fRRE 0.2m RUT—A4 7w JT— i 10msec 2&2ET5&. (K 2.13) &
YIBRERBIIRAT 3B EIEHD, COEGETEERES L THELON-EHIERE
EX—DUEDRBRER 2.3-1412FRY, EHHEFIF 31.2dBi TEDEKRY—
DUHERDBIENTEZTEHI LI D,

100¢ : : . : .
Antenna gain required =31.2 [dB]

80 y

7

T

60 g

margin [dB]

r r

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

2.3-14 NJLAAKT 24GHz/26GHz & UWB L—4 L X7 L L 5819 B HRE
ERTH-HERBERFET—D UL DOER

1) NILAAX TERERENSITERNDEREZTERRT 5-ODOEH
ERERIENSITERMOBEEZERT 5-OOREMLKREER 2.3-1 1[2F
EDE-RYTHS,
x 2.3-11&Y. L—FFEMEFEE 0.2m~50m THY . TOFHEMI /L
A#E YR LE# (Pulse repetition interval : PRI) (& 334nsec &4 %, 52, B
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BMOMEE02M R UT—42 7 v T — FEE 50msec #&2ETH L. (X 2.13)
FYBERBIRATE0LEELD, COEBTERERTLTELON-ZhEFR
BEX—CUEDMFZEER 2.3-15I2FF, ZH#EFIS 34.4dBi TEDEIEY
—DUEBBIENTEEHI LN S,

100¢ : : . : .
Antenna gain required =34.4 [dB]

80 "

7

T

60 y

margin [dB]

1
N
o
I
y

10 15 20 25 30 35 40
Antenna gain [dB]
2.3-15 NILRAAR CTEFERBHMSITERMOMEEEERT 520D
EhigfBET—C U EOBIR

) NLAAXTREREHSTERIMERRT -O0FH
L—SBBELRKRIE, T 2.3-5ITRLEEL S ICEREBEMSTERMNDIFS
AL, B ERERENSITERMNERTELL—FTHALLERER
B SITERIMIRETES, £2T, 1) ORFDKERICEESND=OICE
£9 5.

I) NILRAKXTH— bNABRANEZERT H5-HDFH

T— bR BRANEERT OO L—FORLELKFIEIER 2.3-13DEHBYT
Hb.

X 2.3-5&YL—FEFEMEHIT Im~70m THY. ZOEHEEMNS PRI (&
467nsec 1 b, &5(2. FEEESER 1m RUT—42 7 v JT— MR 50msec
ZERETSHE. (X 2.13) KYBERKIETHZRAT 1,551 @E&4b, COEH
TRBHRF L TEONEERBRGEYT—CU LDOBFEER 2.3-16(2RT,
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ZEHRFIE 26.7 dBi TEDERY—C U E/HICENTELZ EN DD S,

100. T T T T T
Antenna gain required =26.7 [dB]

80 "

7

T

60 y

7

20 y

margin [dB]

1
N
o
I
y

r r

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

2.3-16 NILAAXTAH—F\MBRHNZEHRT LD

EhigfBET—C U EOBIR

) INLAARCTHRAZRERZRARVEDIL) 7EROEEETERT 500N

HRAREXEZRRUVEALLTY 7HEAOEEETERT 500 L—F DELHK
FF& 2.3-15ICFLD-BYTHD,

x 2.3-15&Y L—FFEMEHIL 0.5m~40m THY. ZOEHEMS PRI
267nsec L7 d, I BIT, BRI HEEE 02m RUET—27 v 77— LR
100msec #&E3H&. (R 2.13) KUBEBEEHHIIRAT 1,897 BE%H D,
COEHTRBRFIFLTHRONEZZHRRGEY -0 LOBEFRER 2.3-17
[SRY, ZHEFF 29.9dBi TEDEIRI—C U E/HIENTELHI LMD
%,
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100¢ : : : -
Antenna gain required =29.9 [dB

80 "

7

T

60 y

40 - 1

7

20

margin [dB]

1
N
o
I
y

r

_40 r r r r In
10 15 20 25 30 35 40

Antenna gain [dB]
2.3-17 MILAAXTHRAZRERERRVEALL ) 7TEROKEEZRET 50D
ZHFFFLET—D U EDOREK

(3) 2RAKRCW ARKIZHEITHFAL— U RDBEEEORE

AETIER 2.3-5TEED-FA—2UEFEHRT S 2K CW AR L—F OHEfl
EHERET 5, FTE SNR, ZIEXEMTIEN. FEZEREFXOFMCW AXDIHFE
& Iﬁ.l_ & —g_ 6 o

7) 2FEiE CWAR T 24GHz/26GHz % UWB L—4 L R T L L3EUT HHRe% X
BWT 50054

24GHz/26GHz % UWB L—4 VR T L LT HHEEERRT 5-DOLE
THIEER 2.3-9I2FELH-EBYTHS,

X 2.3-9&Y L—FDBRMEEAIL 0.2m~30m THY. ZDEHENSEFEE
1@% 25MHz & LTz, F-HZKREMFEEIN S5M/s THD_EMbD, mRAE—LF
REIIHI29kHZ £75%, INTA—HR %K 2.3-1712FEDHD. K 2.3-17IC
REL—F/NRTA—F TEHBHRF L THEONERRAGLEI—S U LDOBRE
2.3-18IZ7Y, COfEEMNS., ZHRRFIF 18.8dBi LLELTIEDEIRY—
VEBDIEMTEDLIEN DM D,
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#* 2.83-17 2RAFECW ARXT 24GHz/26GHz % UWB L—5 S R T L&
BT AHEEERIRT 2-HDL—F /5 A —4

INTA—4H & Bifs
BiR#E Af 2.5 MHz
BAE— FEIR# 29 kHz
HMEE -113 dBm

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

80 r

60

Margin [dB]
=N
S

N
o

I—

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

2.3-18 2K CW AKX T 24GHz/26GHz & UWB L—4& L R F L LT B
HREZERRT 5-HDEFBRFEELET—T U L DR

1) 2RKCW AX CTEREBEMSITERMNZRERT 5-D0OFH

EfRERENSITERMOBEEZERT 5-OOREMLERIEER 2.3-1 1[12F
EH-BYTHD,

£ 2.3-11&YL—FDORMEAIL 0.2m~50m THDZ D, BIREHIE
% 15MHz & L1z, FERABEREEMN 17m/s THDZ EMD, RRKE— FERK
BITH OkHz L5 BH, NTA—F%EK 2.3-18[2FLHDH, & 2.3-18I[F
TL—HNTA—F TRRERET L THONLEZHRANFTLI—D U LOBFRER
2.3-19IZ7R9, COFERM L, ZHEFIE 20.6dBi LLELTIEDEIREY—I Y
ERDHLENTEDZ LD D,
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& 2.3-18 2FKRCW AKX TEREBEHSTERNOKEEZRERERT 5-HD

L—FIINTA—4
RSA—% & T
BlE#E Af 1.5 MHz
RAE— FEIRS 9 kHz
HEE -118 dBm
100 ‘
Antenna gain required = %0.6[dBi]
80 }
\
60 i
\
S 40 t |
< |
= \
c 20 I
= I
. |
/
-20 F |
\
\
-40 -

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

2.3-19 2K CW AR CEFEEREHRSITERMOEE
ERTH-HDOERBRRNFGET—D 0 EDOER

) 2R CW AR TRERBEHSITERMZERRT 2-OOEH
L—SBBEMLARRIE, R 2.3-5ITRLEELS CEREREMSTERMDITS
ALV, BISEHEREHSTERMARETESIL— I THAILGLERER
BB TERIMIRRTE D, £2T, 1) OBRFDBERICEESINS=OIZE
£9 5.

I) 2AKCWARXTA— rNABHEERT 5-ODEH
A—bNABRANERRTE-ODODLELKRIEER 2.3-13CFLHIEBYT
Hb,
£ 2.3-13&YL—FORMEAIL Im~70m THS e D, BKEHIEE
IMHz & L1z, EEHEXEXHEEMN 55m/s THR I EMD., FRE— FEIREUIE
H29kHz £ 5B, INSA—R %K 2.3-19IFEHBH., K 2.3-19IZFRTL
—FNS A= TEBHF L THEONLEFRABLI—DULOBRER 2.
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8-20I2RY, CORERMN L. EFRIRFIRF 20.6dBi LETEDEKRY—C U %H
BIENTERHZENDM D,

%* 2.3-19 2FAKECWARTA— N AMBEHMEERTH-HD
L—HINT A=A

RSA—% & T
BlLE#ZE Af 1 MHz
BRKE— FELIE# 29 kHz
HEE -113 dBm
100 ‘
Antenna gain required = 29.6[dBi]
80 | }
[
60 i
[
S 40 t |
< |
= \
c 20 I
= I
. |
/
-20 |
\
\
-40 :
10 15 20 25 30 35 40

Antenna Gain[dBi]

2.3-20 2BKECWARTA— NN/ BRHNZEERT LD
EhRRBET—C U DM

1) 2EARCWARTHRAZERERRVEAZLI ) 7TERETERT H-OOEN

RAREXREZRRVEZLTY 7HEAOEEEZERT 500 L—F DELHK
Tk 2.3-15ICFLEH-BYTHD,

X 2.3-15&Y, L—FOHRMEFEAIL 0.5m~40m THHZ Enn., BEHK
8% 1.9MHz & L1z, FHXENREN 11m/s THAHZ b, RRKE— ME
REUTH) 5.8kHz &b, INTA—R %K 2.3-20I2FLHBH, ® 2.3-20
[CRTL—FNTA—FTREHRIT L THELONEZZRRIEE Y-V LDBER
#HX 2.3-2 11279, COFEREMD, Zh§RFIS 17.8dBi LLETEDEIE~Y—
CUEBDBIENTEDLI LMD,
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* 2.3-20 2FKECWARXTHRAZERZEZRRUVEIDI!) 7EHRD
HEEAEINT H-HDL—F /N5 A—4

INTA—4H & Bifs
BiR#E Af 1.9 MHz
BRKE— FEEH 5.8 kHz
HMEE -120 dBm

100
Antenna gain required = 17.8[dBi]

80 r

60

Margin [dB]
=N
S

N
o

0 /

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

2.3-21 2FKECWAX TRAREREZERARUVEII ) 7ERDO#EE
ERTH-HOEFBRHNFGET—T 0 EDBEIER

(4) BE#a—RFEAARCE T IRA— UL ELGEORE

AEITIER 2.3-5TEEDEFAI—VERRTIEEH—FERAAXL—F
DEMEHEREHAT 5, BREBI— FERATESEIEFLERANN2UNHEMN.
TORERFFDHE LTIE, XERAKBE —EHREICEILIEI/ED/NNY V&
BT CTRYUBRIZERAAREAVTEHEL, 6. TESNR, ZEEEMEHEH. 2
EEEBEREIIOFMCW ARXDIFELR— LT 5,

7) EiK#a— FLEFAFK T 24GHz/26GHz # UWB L—H VAT L LHEMT B
BEEERT 5-ODOEH
24GHz/26GHz & UWB L—4 L AT L LFELT SHEEFERET 5-ODDMHE
ftFRFER 2.3-9ICFLEH-BYTHY. EREDBERES LT 0.2m BRHHNT
W5, 2.3.3871 (1) @TRLIEY. CDIBEIZIE 3GHz O FEREBBIEL
BLHb,
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BRI EBIEE 3GHz, F#i%E 10ms ELE=EZEDL—SIRSA—42 %K 2.
3-21I2F LD, XRRIEFE 30m THY . RRHEXEREHD 55m/s THD
CEMDIE8IKHZ EH B, R 2.83-2 1ITRTL—E/NSA—F TREEHRFTLT
Bonf=ZhigFlHEv—P 0 LOBEFRER 2.3-2 2I12RF, CORERMDL.
ZEHhRFIF 21.20BI LETCEDRERI—D U EBDIIENTEDL I DL D,

£ 2.3-21 RAKE#%Ha— FLEAFRXT 24GHZ/26GHz # UWB L—H SR T L &
LT AHEEEERT 5-HDL—F /5 A—4

RS A—% f& By

B EBRE 3 GHz

JE1EA 10 ms

migiE 89 kHz

MEE -108 dBm
100 ‘

Antenna gain required = 21}.2[dBi]
80 |
|
60 i
|
8 4 t i
s 20 I
= I
. |
/
-20 |
|
|
-40 !
10 15 20 25 30 35 40

Antenna Gain[dBi]

2.3-22 FEE#Ha— FLEAAK T 24GHZ/26GHz 8 UWB L—X S AT L &
LT AMEEE RN T A -HDEFRRABET— U EDOBIER

1) AR O— FERAAX CTEREBEHSITERMZEZERT 5-O0FEH
EREBRERSTERNZRET 2-OOLELFIER 2.3-1 1(2F LD
BYTHY. BEEIBEREE LT 0 2mARO LN TINS, 2.3.381 (1) @TE
Li=BY. CHDEEICIE3GHz DEKRBEBENDLELL S,
iR #BHIEEL 3GHz, EH#I%E 50ms ELEEEDL—EIRSA—4%FR 2.
3-22(2F LD, RRBRAPEEEA 50m ThHY . RAEREEMN 17m/s THD
CENDEEIEIL29kHZ 1B, R 2.3-2 2[R L—A /N5 A—% THIEH
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FLTRoNEERRAGEYT—C U EDEEZR 2.3-2 312FY, COFER
Mo, ZERIRFIG 23.2dBi LETEDRBI—I U ER/HIENTELH AR

AN

£ 2.3-22 FEHO—-FERAXTEREBBTSTERMNZ

FIRTB-HDDL—F /N5 A —4

RSA—% & T
R EEBE 3 GHz
JE A 50 ms
i E 29 kHz
MEE -113 dBm
100 ‘
Antenna gain required = 23.2[dB}i]
80 }
\
60 i
\
8 4 t i
c 20 I
= I
. |
|
-20 |
\
\
-40 :
10 15 20 25 30 35 40

Antenna Gain[dBi]

® 2.3-23 AEHO— FERAXTTY S v L1 EREBENSERED
BEEEERT 3 -HORRRFBET— UL & OBF

V) BB - FERAX TRERBSTERNERE T S -HODOEHE
L—SBBELRIE, R 2.3-5ITRLELS CEREBREMSTERMDIFS
AELL. B ERERENSITERMNERTELL—FTHALGLERER
BB TERIMIRRTE D, £2T, 1) OBRFHDBERICEESINS=OHIZE
29 5.

T) AR —FERALTAH— b BRANZEERT D -ODEH
F—bNABNERRT 5-OOBELERIEIER 2.3-130DEEYTHY. B
BEDBEREE LT ImARDLATINS, 2.3.3H (1) QTRLEAY., CDi5
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BIZ1X 0.6GHz DREIRMEBEREBNLELLG S,

[AR#EBBIEZR 0.6GHz, BHIZ50ms & LE=EZEDL—FINSA—42%K 2.
3-23ITFEHBH, XRBEHEHN 70m THY . ZRKERERED 55m/s TH S
ZEDSHENRIE3BkHZ £ B, R 2.3-2 3ITRT L—E/NS5 A —4 THERH
HLTHBONEEFRABLETI—DULEDOEFRER 2.3-24I27F, CORRE
Mo, ZhRFIE 21.5dBi UETEDRBI—DUE/RLHIIEMNTELH I LA
nd,

% 2.3-23 BEHI—FZERALTH— NI BRANZERT 50D
L—HINT A—4

INTA—73 [} By
Bk =BBIE 0.6 GHz
[E1EA 50 ms

T iE 35 kHz
HEE -112 dBm

100 ‘
Antenna gain required = 21.§[dBi]

N » ©
o o o

N
o

Margin [dB]

0
-0 /

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

K 2.3-24 BER#Ea—FZERAAKXTH— NN/ BANEZERT LD
EhRFIBET—C U EDBIER

1) BEHa—FERAAFX CRAREREARVEDLL) 7EREERT 560
&
BAZEREZERARVELLY 7EROBEETERERT 5260 L—F OLELHKF
&k 2.3-15ICFLH-EYTHY. EREDBEREE LT 0.2m ARH LA TLY
%, 2.3.3% (1) @TRLEBY. COBAIZIF 3GHz DREIKHEBIENDE
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E75B,

BRI ERIEE 3GHz, E#i%Z 100ms EL=EZEDL—F/IRNSA—42 %K 2.
3-24I12F LD, RABRIEBED 40m THY . RAEREED 1lm/s THD
CEMDIT14kHZ £ B, R 2.83-2 4I1ZRTL—E NS A—F TREHRETLT
Bonf=ZhiRFlHEv—2P 0 LDOBEFRER 2.3-25(2RF, COERMDL.
ZEhRFIF 19.60BI LETEDRERI—P U EBDIENTEDL I DL D,

* 2.3-24 BAEHI—FERAAFRXACTRAZREXREZEARVEDI) 7EHRD
MEEEZEIRT 2-HODL—F /5 A—4

INTA—4H & Bifs
Bk =BBIE 3 GHz
[E1EA 100 ms

T iE 14 kHz
HEE -116 dBm

100 ‘
Antenna gain required f 19.6[dBi]
80 |
60
40 |
20

0 /
-20

Margin [dB]

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

2.3-25 ERMI— FERAR CHRARBEIZARVEDTY 7ERD
HEEEERT 5 OOETRFE LT —U 0 L QMR

(5) ERBRFADREFFDFELED
£ 2.3-5(RLEFMA—VAHDL—F R T LEESREIZDONT, EL—4FZE
FAARICENTHREHRTEIT o=, EREEZK 2.3-25(25E&ET 5,

* 2.3-25 FE— AR

24GHz/26GHz &
UWB L—4 & %818l

79GHz HE N fEREL— 4458

A
piii]
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rEHA
SRS pw | EREBEES | SR i 578
& mEEsE | Tom .
RABMERE (m) 30 50 25 70 40
R/ADEHEER (M) 0.2 0.2 0.2 1 0.5
BBt fEEE (M) 0.2 0.2 0.2 1 0.2
HITE HTE | F— kA HiTE
XERD RCS (dBsm) -10 -10 -10 0 -10
RRMEXEE  (m/s) 55 17 17 55 11
HRESHEEE  (m/s) 0.1 1 1 1 0.5
update time (ms) 10 50 50 50 100
7k$$ﬁ%ﬂ£?§;gﬁ; (218) 60 60 60 15 60

AKX FMCW
FEiR#ERMIE (GHz) 3 3 3 0.6 3
BBEFE  (usec) 18,974 1,897 1,897 1,897 3,795
ZEhiZESN  (dBm) 10 10 10 10 10
ZgFF  (dBi) 5.1 14.5 14.5 12.4 11.1

ZHRAR Pulse
wigmE  (GHz) 3 3 3 0.6 3
EhIRESN  (dBm) 10 10 10 10 10
ZhiRFIF  (dBi) 31.2 34.4 34.4 26.7 29.9

ZRAX 2 iR CW
wigE  (MHz) 25 1.5 1.5 1 1.9
ZhiRESN  (dBm) 10 10 10 10 10
ZhigFlF  (dBi) 18.8 20.6 20.6 20.6 17.8

EFRAX Bik#Ha—FK

iR ERIE (GHz) 3 3 3 0.6 3
EREE  (msec) 10 50 50 50 100
ZEhiRESN  (dBm) 10 10 10 10 10
ZEhiRFIE  (dBi) 21.2 23.2 23.2 21.5 19.6

2.3.5 79GHz &5 /»fEkE

L—& Dih#EE St

BREBTRANE 21 ZD 3 T . BEROIRILF—ELERANDERLOERIAER
MICEALIIZENTEY., HICEDETIRATLOERMEIZIG LT, ERbhEEIC
[CERET DWENDH D
L—F AT LOREMNZHRT 51, & 2.3-26(RTE!
PHEEFEStDEME(EICE S L-FEEAHEICDONT, UTOEH YR ZEIT o=,

BEYTDEIVATLETD

79GHz &&= 0

7 Ll

% He

=1 —1

ax ;&
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* 2.3-26 ERFHEEHOEEME (¥)
Fik# | EBRAE | HHARE | EHAREE | FHEMH
f (GHz) | E (V/m) H (A/m) | S (mW/cm?) (4)
1.5-300 61.4 0.163 1 6

(1) BR&EH
® 79GHz FE R fEEEL—F DT
EEEEDOZEDRES : 10mW
EEETROKRKEF AMIZE T 545 F4F . 35dBi

BEROREOEHA (EREFFEMOENINIBROBEDEHATERDY
BERE (Hr TH1ULF4A827EH%E3005) &Y5IH)

S: BARZEE (mW/icm?)

P: ZhRAAEHN (W)

G: FEETROKAEHARIZH T 5HEFF (dB)

R: EHICHRAIEEETREEL TSR L DERE (M)

K: REHEH (==L, RFFR#IER 2.3-27D&EHEY)

X 2.3-27 REHMRH
@® ETORFEEELGEGS 1
® AEDORFNEZEET HI5E 5 56
GEIERE B 76MHz LI EDIZE)

©) KEFERMALNDRFNEZEET H15E 4

(2) EHfER

BHAREEH (—RIRE) OREBEZBZXIEXEEPHENIOCDEHEZEHT HE
& 2.3-28M&HEY. 7Tcm~13cm E7E b,

Ffz. 79GHz HEPEEL—FDELFAL—2E LT, EFHL—FRATLY
AVITHREDL—FRATLNEESINTEY., EHL—F XA TLOBEIEEST
FOETOIALLGES-H. BREHFPIZEK 2.3-2 8[CRLE-LEHRIERLIAIIC
AL EADZLIEBOTIHTHD. . 1V ITHREDL—F L RATLDOHZEEIC
F. RERMADERLICERESNDIZENBEEINDIN., TOEERTEENS,
x 2.3-28ITRLI-EMRBIERNIC 6 PLUIEANILBEASZEIEHTHY . HE
DXEFHZEWNEEZONS,

69



& 2.3-28 BEKM#ERHZH-TLEHRIERH

® ETORZEEELLZVGA 7cm
KhEDO R ZEET HBA
@ Sl e e b e LS 11cm
CEERREAMN 76MHz LIEDIBE)
©) KEZEXMEUNDRGIEEET 55 13cm

BE. 79GHz BENMREEL—F VXA TLDOFEHEAHILZ 10mW LTDE®H. BiEE
FMEATIRAISE 21 &M 3 (BRDBEIZHT H2RLEMR) DBEIEHRNRNEL S,
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FEIE MOBRERIVATLEDOEEFICEAT 515

79GHz HERNRREL— A DEAD=HICIE, A—RAKHFAOMDER S AT LEDOH
RIZOVWTREZITSVELDHY . RETEIRRELIER AT LEBIZRAFERICON
TFEEDD, GEF1ETHRANI-ELY ., 2011 FHRAE, 79GHz FOERHED S5
77.5-78GHz [XEEMICEBIZEASB SN TR, 79GHz FERREEL—4F VR T
LOERZEDOH AN L, BRICETLTHELLSNATWASRE - thifi & B CRAKEF 25 A
FTEHOENEFLWEEZADONDT-8 7T7TGHz~81GHz #R&RitDxHR & L1z,

3.1 BRIFDHRERLELGLER AT L

79GHz ® Tl&. 3.1-1ITRITEBYTIYFa7. PIYFaT7HEHE (77.5-78.0GHz)
BRUERKRX (79.0-81.0GHz) [CREHIEIZTOATWNS I LMD, L ERIAER
ELT79GHz FE R EREL—F VR TLEDTF BB EIT o 1=,

== 77 ==
ERET &4 BT
EgET 7L AR
(L —%— A3 —JG3 g (A d-—REERR
< pl
76.0 77.0 77.5 78.0 79.0 81.0 GHz

P FMHTOL -5 RF LA REIEHEY

3.1-1 76GHz~81GHz M E R D E| LK%
F1-#ET 5 81.0-86.0GHz IZHB VT 80GHz = R EFIEE AT LOEANNEE L
TWAIEDNLEZEBRIEEATLEQORAREIZDOLNT 3. 4258 L1,

3.2 PRFAT7EREBLOHAKRE

79GHz FENBEEL—4F L ATLMND 775GHZ %D T7IF1T7R~NEZDTHRU,
775GHz 4RI 27X F17RMD 79GHz HENREEL—F VR TLANEZ 5F5
[ZDOWTHREIL (B3EEH1),

79GHz HENMREEL—F VR TLNLTIF2T7RADFHIZODVTIFHFETFHLA
WEFB-THRERE A M VE—LXRAOEFHTRD. £ 3.2-1DHFERENFELNT

% 3.2-1 PRFLT7RANHETHDEEDHERLRE

* A v E— Lm0 B fEEE
(FMCW, BiE#a—F. /SLRL 0.27km
—FIZHB1THRKIE)

BHRICT I F 7RI 5 79CGHz Fa B L—F AT LADFIHITDOLTIE LNA A
$1{E IP1dB=—10dBm #ii- T Bl ZE A Y E—LXRDEHTRDH, & 3.2-20
wEMNEONT,
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& 3.2-2 79GHZ HFENREL—F VAT LNETHDBZEDFHERER

A A 2 E— Lot RO B frm R B
IP1dB=-10dBm (LNA A A1{E)

43.6m

BMAENEVNDE—LIBRICADEEREBMHELI-E 5 114ppm /S, HAMNTTET
HbHLEDEEREST=,

3.3 BRRXEHBLOHARKE

79GHZ HERREEL— X LA T LNFIAT HRERMTH S 77-81GHz ITHE WL TIL, ER
XX (79.0-81.0GHz) N DRERMFEIAL TS, CORKEFICHITHERANEITo
TWAERDORXERFELXRXEFALUFHEERRAFMOATHAH-O. BLRXRXEFD
ILFHEEREAMEALOME, ERMEEHEELZERLE-TSETILE ITUR ZEHS.
AT 2EZLEICBELTSENENLBFICLYFFMEIT A EFE AL,
AFSBFICHEVTE., BXRXEHFALFEERSAMEZFRLETIROADY) VY
EFEZ. BV RNICHEET 2BHDD 79CGHz & NREL—F VAT LMD FHEN
RO, BTHENEZHE LBEIT DL TEETHENEZRDIz, TOHERELLICT
BENHNREZER ST HEFEEN 2 %UT LG LHEEMZEROEEICTRD. A
[DOWTHREILE: (3EEH2),

& 3.3-1ICELLZTHHEEOHERICKLIFAERZREEZRT .

® 3.3-1 FRBRAXMBOFERR

0.3% 1.0%

2,000 FLEAIFEE DT ZIEE | #F 105km T TH—ICRELAN | 9.5km | 9.5km
WHPENRXXEHILUFEE | L—FBHEAIENDS LKE
TRERIFTERE Li=i5&

(-191.354dBm/MHz) LATF & | 32 2.5km LLURIZRELHAL— | 2.5km 2.5km
1T HHEEM 98% & 13 B IRk FEHEMIEBENG UGS

BB LARRER 2%ZimzLRBE LA TSEANEILIRIEEFID | 400m 1.5km
UFHERSAIFTBHELT & 4 5 IR

AFAEHBRICENIEL, L—FTFHOEEEEETELRL, LML, ZERLOEERZE
ZELEBER. BXXXEFLILUFEERERA 46m EREZZEHEZ ALV 79GH z FELA
[CERESTHRY. ZERLEATGETH D &L DFERICE>T1=,

BEAHFETHEEESNATOWEWNWA— FL—ILERABEDIC L 2 ERIBROEIXX
EFLLFHEERGARICE T H2ERAREEIREES TE— VRIS LEED
FEBRMHOENFET H5—AT. AFRIHEDRICEEINGL > F-ARAICLEILIRXE

FRLFHERBAFZRBE 56 BIZERRER) DEFEET S EEHET S,
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3.4 EERRBOMI AT LEDKBKRES
EEDRERE (81GHz~86GHz) IZH LV TIL, 80GHz #E REHITE L AT LDEAN
FEEIN TS,

AT THROARREFICONTIE, HEHERGEVATLOEEENFELRER
EEZHELT IDENHDIN, RDKXSC, AR VATLEOEOTSHITHFERHEEIZT
LIENLDEEZOND,

O KR TLMS 80GHZ FERERGES AT LIRS B5FH

RKL—FRTLIMLD, 80GHZ FEREMRCE A TLOHFEADREENEIL+
STIhE L, Kb—@&X%A@S&Mz EREREEVRATLEEBE LBLUEERT
HAHEEIEH DL DD, BEIEBHBLTHE Y. 80GHz FERBEREE AT LDEFR
BRSNS EhD, FENELTEH, BOTERFBO—BUHFHLLEE-HI,
80GHz FTEREMIGE S AT LHEEMO FHITLRTERGEZENE L HATREMEILIE
LY

@ 80GHz R REMRCES R TLNLARIRATLIZHT 5F5

7 AL—FVRTLALIE, A—ARFIEVWTEGERAR - BREAXEFNENESD
DRTLOHEERERT S LEERHRIC. TR OoMEEICHEFATREG & S ITERED
EHLENTUWS,

4 80GHz HFEREMEESATLNLD, KL—F LR TLOFHHADRBEAIE
FRICIhE L MDD, 80GHzZ FERERIEEIRATLDEREHIIBIRFIZZ i
HAREEFIELS . 7O L— S HEDMERRICERNTHBIHISEET 2FEE DG 0
LEZOND,

lLlJ:O)J:ilt LEBREGEVRATLEDTFHIZONTIE, L—FDHHT S 80GHz

SRBHREE VAT LORREFEHADIRIILF—FAIBIRIZKEL LD, HHWLIE

l/—’5'0)7‘6s BT SMIEASBIFIENLDIARESNDSIEILGIENGVRY ., FED
MBI EEZOND,
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% A4E 79GHz FTE A fERE L — 4 OATRIEH

4.1 —RRRISH
(1) BR¥T
FAT DEEEEX. 77.0GHz hh D 81.0GHz £TET %,
(2) SATLEREGTLEDEH
—DERIZIOONTEY ., M2, BRICEHITFIZENTERWNI E, =FL, &
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HEHI-YL—FTH 44

L—FEBHREE (F1% 100km LIA) EIFEFHERAMNET S | (F1ZF 100km i)

MEHDOL— S EREEETOFEHHER |40 B/kn’ (£
ZBITEL—FEREEELT H (FHETH L | EFEHE)

— S EBREBEDHEAEFRL)
EELEEE#HTH HILEMT O A /kn’
ETBHIUEMMBEEMZ S




3.3 THEHHERZE UsIRETIL)
EHRETILEECTESENDHEMEEIERI-ZDEBEYTHS,

#£3-3 GIHRETILOBE

0-10km

10-45km 45-100km | 100km #&

P E2E S

(1% 45km LIN) B HZE GRS (F4% 45km #8) ITU-R P. 620 Diff
+HER KR RICEDIRINIELEE | B EROHIBETELN ST
B (BFTOEEBHORE. & | HiakxX2#EH,

BEASKUET—2 ExITEIC ITU-R
P.676 M &R - KEKRINIEZ
HFELMA %, 0.094dB/km)

itz 12 & S EH

B

(3% 100km LLA)

(3% 100km#8) & & 30m

EMRAXEFDLFHEERSAA 45n BRLE | OZFEFA1 7T v PITk
BREPIDET D 16 AUDHBMERZT | SEHHE (1 %KE DERK
2. M ZEZEB L2 (FEEE-) 74 | KREERRXT7 T+ H
JIyDICLBERZEFET S (Filithik | cORBLERAR. 28K

FREEER

BidL—4 5 2km R4
D) UTICERE) (Ffith
KEREER)

FHBEMESR

C DFEE TIXERT™
BEICkBERKE
@R L TULVELY

#HEE GEEY) (X SERIE 10. 16dB

RELSNREICE
WTIFBRIZK D
HERIE 35dB. RE
L NERETIE 0dB

C DR TIEBARIZ L HERBILEA L TR

A:RBLE2%
REBDEHTTR
B LS FSENIC
R i

B : 2000 #»#£78IfF
B T i
BANVEEEL LD
2000 F i 5 81 B
HEUDEIE2%%
S

IHEERICEVERL—FERBELNEALT




4 EHEETILETER
ZCTIE3. STRINEHEAEZDEHEMERAT S, GEL—FEBHEEETILIZO
WTIX5EIT, THHEREZELEFHEICOWTIXSHIZTRT .

4.1 ZEEGHkE
EHT1E - ERRIEZRUV-ZHGREBIIUTOHERIZEYKRO 5, ERMIZITSE M
[B]1DEREERE Z RO HBIETHEOLNLGIRIELRKZFERT HH. BXEFE (L 45km LUET
H 516 .45km LIAIE B RGBT RKERICL ARIEZMA X ZERA L 1=[6],

e (d < 45km)
L, (d > 45km)

L, =32.4+20log( f)+20log(d) + L d [dB] f:MHz, d:km

water+oxygen

Lyatersonggen = 0-094 [dB/km]  SZIBMADBIRE (%)

L4 = I—7 + Lg(pl[%])

L, =92.5+20log( f[GHz]) + A,
A : total loss due to terrain shielding ZZTIE0 & LAIRERMEAABIZIEL
HELERESZEEZMAS (4.2, 4.3, 4.4)

Lo (P,) = 74nd +20Iog(d)+2.6{1—exp(%ﬂlog(%) d:km, P1:0.01%

4 0.28

Vgn = 2x107*(1-1.2x10° f*%) + 3 + 5
(f -63)* +0.936 (f —118.75)* +1.771

}f 26.24x10™* +(0.039 + 7.7 x10* £ °°)  22.369 x 10~*

P1=0. 01 [(XEHRIBL THL 0. 01K DIEZEAT S - L ZEK L BREADEEDHIEZEH
WLWTL%,

(%) H4F 45km LA THERT 2 AR DR FEBIIFDLURXE ICHBIBES KR T — 3
DHI>TVWSRFHDMEE LT=. [RRTHEHFER7] & Y BRHD 2005-2009 FXTHEA
| HOKET -4 1RECEORE. [E. KEKEZHARMY KEKE (¢/m) X
iz TNHDIEIZSEXRB] ZEMA LER - KEAKICK HBFE (B/km) [THBE. £0D
R/MEZF1ZE 45km LIADFBEARIC K DHERHKE LIz, H4-1ICHHEShKES -
BRRICEIDIBRINEREDREBRAMETRY . ROONEER - KERIZE HBRIBOR/IME
(& 0. 094dB/km T&H > 7=,

10



100%

a0%

Go%

CDF

40%

20%

0%
0 02 0.4 06 08 1 1.2
TOGHzTRICH 1T 2R ER, BEICL2BUET(F R [/ km]

4-1 BFIZEITEHKES - BRICKDRIUHZOREEES (2005-2009 F),

4.2 Iz &k BEFE

FBILRXEM o FFE 100km LARIZONWTEHFILURXERADMMAI NG, KEEI Y
CES—CEEV. RHERATLICEOHhTHEML 1 MELIX2HOI Y DIZ& SEFTE
FEET S, EIFEOHEICAVWSHMBERISELHIERD 10m A v 1857 —2%H
LW z[9], BFBLUXXEFDOMMEER (16 Ai) . ERIAI Yy PHARTL—
FERBELEOHETRS-1~K5-16(ZRT,

H4% 100km A EIZDWWTIE, HEROMEICLIZRXENODRELRRERIC 1 DT
O L=FRIA 2kn [CHE5— DIV OESEW_ETy PEIFIZEY ETILELT
IyvoDESIE3ME LTz, COETIVIZEDEHFBITERDESR & 45 100kn {1iF TH
716dB THY . COEHTIIFHEINT-1 6 AMETIZTEVLWTEREOEMN 5RO -EFiE
KYINSIHELEHEDZEEHRELTLS,

~
BABLERSE 2km

K4-2 HZF100km LLETOEIFEETIL

Iyo 1 MDGFEOEITEIFEFMEhEkEE Ka ZFRBLUTO LS ITRENSH[10], hi:
XXEBT7rvTHE. dLXXE7UTFHET Y DRHEERE, d2: Ty DL L—SHEER. h2:
L—5BSTHd. GHEFMMBRFRFREK=4/3, thBRFEZ 6370km & L 1=,
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h1 { d1

>
d2 dh2

K4-3 F4A47TyRTETIL
L, =6.9+20log(/(v—0.1)* +1+v —0.1)

oA
A'd,  d,
h:_h1d2+h2d1+d1d2+h
d,+d, 2Ka °

TEFAI7IvY (M4-4) OBBERIROFA 7Ty PRFETILEHAESDOEIET
%5, [10]

A h2
hl@ I

c

b

K4-4 ZEFA4I7T9P

4-4I2BWCET7VTFHFEAEI Y DTEROMTETI Yy ICKHEE Ly ZR1BDF A
JIyPEIFETIVGHERXNORD, ETVvPHRLEAT U TTOMTEI Y PIZ&KbE
B Ly ZEBRIZRD D, £BKE Ly, Ly fTIN38%k Le ofEAH S, (FmMBLE Ly, L, A
15dBB LLEDIZEMZ B)

L=L, +L,,+L,

L. —10logf @ +P)b+C)
‘ b(a+b+c)

BE. AFEOHEICAVWSRXET v TTFEESE T4 v ahRELRED 2FEEHE L
TWd, CNET7 T THRTERBLATH>THLRGTIIRBLALGHAIRENEZSE
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BLE-tDTHS, ARADOEREAOTULNCFEHEGIERT 2 SN L EHOEE
izkY 2 o0REFEZER LREHGREFIEE Liz. T4 v Y ahRTHESNSEG
*é% Ld—centers 7_:’{ ‘y :/lﬁﬁ#ﬁ—c“g-l-%:éhé @*ﬁ*ﬁé Ld—top &-d-é &‘S’ﬁk@?ﬁ'?ﬁ(iu-F@J: 5
[TRSNhD,

L, =—1010g(0.1955x10™%"2* 40,8045 10"+~ 1°)

61055\ {
o

0.8045

4-5 ML

4.3 B EIC KA TSENESR

BHEIURL—FEREZFOEYMLI Y +MEVIEICRYFFon bz, Bk
BEERTITHEBENEREALAY 55, CCTIEHMEMBEEYIC K I2ERDRICONTE
B S, BUXRNEHFAUFHEERRAFMBAIOFEIMGTEEH-YEYEE - FHME
MOREZIDMEHENCBYICERT 2 REB LERZROTEMBEICK S THBEMNER
£ 5,

EHE - WRERADH 20 £/ (S63-H20) 0BEEIMHKIAEI121Hh L. B 14
HEYENKEEIX 19 THo= (FERICKDKRELELN, BERIFRONALY), TRy
BEEE2BEL. CALSEYDOIEITH 10m EAET, FHDILEEDHE 10-50kn [27F
HEITATEHZHELTERAD L. BFHtHFHE 461,989, SFHEZEATEK 65, 760 Mo Et
527,154 DEYNH B E L 93.6 /km* &% B,

CCTEYOENEBIE—HRT VA LICHTTHERET D, cOEE. RELEpKX) LR
MEE A, BEYEw. GREROTEEEBERMH x &5 &, MNXRM dx 7217 R@ LERES
BULEEDRBLEOELS ddX) EUTOLSIZREND

dp(x) = —p(x) Awdx

p(0)=1,p(c0)=0 THEHMNDREBLE p(X) L

p(X) = exp (—Awx)
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ERSND, TEIT ) 7 ZERE Skm &Z X FHHGTIEREROTETHEBEIER (L 2. Skm
ELEROBEZRATSHEP(X)IE0.0963 &Y. BEICHET H& 10.16dB 45 (L
—SEREEMN 0.0063 FISHDLI-GEELFHBTHD) . COEZMTIZESRELIE
& 725 10, 5km LLEDETEIZA L=,

4.4 FEHEIZ K BHiERIE

BARBEDEE LTIE, 3ZXH[13] D Fig. 2 Specific attenuation due to woodland
[CHEARE (BATRE) ZYDBEZENERBOEBELTRENTE Y., 80GHz IZ4HF
L7=fE 15dB/m ZHEDEKE L1z, EAMEDHFIE L TIESEXHE[14]1Z 75GHZ [TDWL\TD
RESNAEERNATEINTE Y., dn OFRE T 35dB DFEE. Tm DFEE TIE 60-80dB D
BETHD,

EZXXEFLLUFEERGFAFTELIOERRREICE THHARDFESFRETSH 2. 5-4m,
ZLDGEEIE 1ImFEFTAULHLH. MEEZ oM, HADFEYFEE(L 35dB LIE &
LCZY L LFSEHEICSLNTIX 35dB #FAL 1=,

4.5 EEEHEFE

ENRXXEHFAUFEERSBA4 5mERFEFHIDET S 1km ORILDAZEARLIC
KV 16 REILI-fEEZm/NEME L. EBENCDTFHSENEEHIT S L TETHER
RO DB,

L—SDEEEAN P [dBm/MHz], | BBED) VI EZEAHET 16 REILI- j ARIZEITS
$EE G, AD L—FFEZE n;[/km2], $8i8 C,, DREZE d, [CH T2 2EHEE (TRIEIKIE. [
e, TOMBENEREZSD) L W, p)[BlELzE&E (p1 X4, 158, 8E G,
DL—EHN, EFNOASDESTHEAN P, [Bn/MHEFROLSI2KEND, (ZC
THARIZEKYEGEIKEZRBLH2DEREY A FICIA-=5ETHD)

N, = n, (d2, —d?)/16

i+1
Prij =P - ij (d;, p1)+10|og(Nij)

NEJAIHRED OIVT (BBEDI VYD) ITEEEEFSEAPri T 16 AN ER
BHLk® .
16 P
P, =10log(> 101°)
j=1
ChEETHEAD SABOMEOERETHET S EICE YRABNEHET S
EMTESD, KRFTIE Tkm A 500 BD Y LTI YBAZHELTEY . nEBDY
VIRVEDMIO Y L ITRET 2RETFHBAGUTOE S CREND,

14



5

500 R

P (m) =10 Iog(ZlOlO)

Ma-6 Wb

— S EHEEETIV

— S EYREE Twﬁ$£#§£(m“ﬂéhtU/7wm ZAIFILR) OEENS
Kbhttgs%w%ﬁw(¥&$100%L%H6)b-@ﬁﬂ%&”ﬂﬁﬁﬂ%%z
53DTHD, BETHHECTEERELZRL-HELZAVS, COHTIIFICEHSEL
RYL—FEHRZELITERET100NDIGFEDHIETHS,
ARFHICBEVWTRHELIXRXEHFALFEERSRAZ R0 E T HFEFE 100kn HIMZDLY
TUTDESIZEZRz, BEEMIEHEZY4EOL—FLNFEHINDLDET S,

BFSHHERNBLTLWSHEIHOL—FEHEE (100kmELA)
ny = =ELEmMOEATELRWUERIZIx107[&/km]

40 [&/km®] (£EFIE) (100kmLLSE)

%

100km LIADETHTH D L—F ERBEFHAT -2 ITEKYUTOX SITRET %,

(1) RER, #ER. WERICOVWTEIEHEF (FBILRXSEEOILHTIZDU
TIEEHRIOBHEHEL) OEEH-YERREEH X 4 ITBBHREHITL (RXER
H®Hr—45),

(2) Bk, |/E. BRE. #E. #RNODOWTEHBZTRILICEFLRUMBREL—FTEHK
SN (RXBRBT—4) Z2&HEHOANOZE[S]ITH#IT 5,
UEDFHREICLIYBIHTHHILICL—FEREEN—BICEE S, FSTFSHHERDOL
— S ERBEFITHSHERNEOTHHICELTWSAEZH I a—T 4 U TITE YRR,
ZTDORNET HETHHOL— S EHEEEZLTDFTERAT S, LELEAORATER
WLERIZDOWTIE 1e-7T ZEYETSD, (HHHEDNIS—2HCELDTEREOTH D)
100km LURIZDWTRHETOFERICEVNT (RETHNITBLLELLEHLED) £
EFHfE 40 &/km* ZERT 5,
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LERDOHETHERT IEBEOREE (B 12 KM FEROFFEYETEMZANT
LUTDESICHET S

BE=R=0rh 12 FfEth O AR/ 12

= (B 12 B OETER/ FHERE) /12

=F /M TEHETIERH/365x (AP E¥RE=E/FHRE

FHREE. FHERERIEIRBEEERR

ITEEREIXPEHEETER T —42 [1B]ZAVER

AMOBESEREBEEEKRS-1I12FT,

—-

BE)/THRE/12

BEHRNCINTIOT—42 %, FETHE
CLEOBRBENHETES  SHESNEE

x5-1 FROEMEREE
RFE | LR BHBER HRH BER AR | HRE | FHEE
B2

BFEHREE/12h | 4926 5562 6900 17134 | 12070 | 15952 | 6857 8200
F3EE/24h 6593 1453 9106 26000 | 17000 | 23000 |9112 ¥)

T 155% & [km/h] 36. 7 33.6 31.1 19.6 26.0 23.9 36.8 32
FEHEITEERE (km] | 10514 | 10514 | 8336 8336 8336 8336 8336 9710
i@ (%] 4.9 5.3 4.6 6.4 5.2 9.9 3.9 4.4

F) BRE (BH 12 RETHREE/ T 24 REKBEE) =1.57

EHR. #ER.

WREICOVWTETENFEETMAIHAIERRESHR (RXERMET

—4) [0 LBBEOED 45 (Bl 1 &HYL—FE% NEHEHNL—SE8EE

& D,

TR EREAMEAETRAEH (RXACEVLHTILE G310 IBHETH)
- TR 18 FHERTAH EERE S
+ T 16 FILRRTRTH EFE RE 65

WARR, HER. REE., #HEAR. ARINRICOVTITTER 18 FRAINETMRAESH. F

B 21 FRFNAORVRLRDZFEBZEN S
SITKRMHT=,

RAmERY=

x5-2 RABERY

. BRBMERE BIBL—FEH/AN) ELUTOX

BRAERREEHXBBEX 4 (EEH—EH-Y L—FE%) /RAIAO

R AR BER EESNES WARR AR R
HllfRAE A% | 4638303 3885610 4001581 1628424 2790870
AR 129881797 1170362 9005176 2010732 3787982
RAIE RS | 0.09 0. 11 0.10 0.13 0.13

16




COBMERBESTAHNAOBEOELNL— Y ERBELL S, BH. 100kn BRIZIZ
L UNDOBEOTHEH LB DT VAFET 5, ch o DHEFIZDONTIEHEKRD R A
HRETHSH0. 13 ZEMAMAOBECRLTCL—FEHEEE LT,

UEDOAERIZEYEE SN, FZF 100kn LLRICE T2 FHHERDOL—FEHTE
#%5-3I27%, £f-. B5-1~K5-16IZ16 ABEOL— 45 E8EEELTT, SHHH
ORMAICTHETHRIGHAFELI-EE. TOHEAFNOL—5EHFZELHHLETET .

£5-3 EHEICAULV 16 5O L—FEBHFZE[E/KkmM?] (FZ 100km LA, &K 100%
;=)
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EEE#Ikm] dt Jbdks|E  dEm HiE =W HER R L EE) mEFE  EEf 7 [P | ic i) bl ]

5 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581
6.69581 6.69581 6.69581 57058 57058 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581 6.69581
6.69581 6.69581 57058 57058 57058 57058 57058 6.69581 6.69581 6.69581 6.69581 28.0332 28.0332 6.69581 6.69581 6.69581
6.69581 6.69581 6.69581 57058 57058 57058 57058 6.69581 6.69581 6.69581 6.69581 28.0332 28.0332 6.69581 6.69581 6.69581
6.69581 6.69581 6.69581 57058 57058 5.7058 6.98366 6.69581 6.69581 6.69581 28.0332 28.0332 13.3748 6.69581 6.69581 6.69581
6.69581 6.69581 6.69581 57058 57058 5.7058 6.98366 6.98366 280332 280332 280332 13.3748 13.3748 6.69581 6.69581 6.69581
6.69581 6.69581 57058 57058 57058 5.7058 6.98366 6.98366 280332 280332 13.3748 13.3748 13.3748 6.69581 6.69581 6.69581
6.69581 6.69581 6.69581 57058 57058 57058 6.98366 6.98366 280332 28.0332 13.3748 13.3748 13.3748 6.69581 6.69581 6.69581
6.69581 6.69581 6.69581 57058 57058 6.98366 6.98366 6.98366 6.98366 28.0332 13.3748 13.3748 13.3748 6.69581 6.69581 6.69581
6.69581 6.69581 6.69581 57058 57058 6.98366 6.98366 6.98366 6.98366 28.0332 13.3748 13.3748 13.3748 6.69581 6.69581 6.69581
6.69581 3.74012 3.74012 57058 57058 6.98366 6.98366 6.98366 6.98366 28.0332 13.3748 13.3748 40.1306 36.6169 1E-07 9.90556

6.69581 3.74012 3.74012 57058 57058 6.98366 6.98366 6.98366 6.98366 28.0332 13.3748 40.1306 18.8006 36.6169 1E-07 9.90556
9.90556 3.74012 3.74012 57058 57058 6.98366 6.98366 6.98366 6.98366 28.0332 13.3748 40.1306 18.8006 36.6169 1E-07 9.90556
9.90556 3.50821 3.74012 57058 57058 57058 6.98366 6.98366 6.98366 28.0332 40.1306 30.7308 18.8006 36.6169 1E-07 9.90556
9.90556 3.50821 3.50821 3.74012 57058 57058 6.98366 6.98366 6.98366 28.0332 40.1306 30.7308 18.8006 36.6169 1E-07 9.90556
9.90556 3.50821 3.50821 3.74012 57058 57058 171.548 6.98366 6.98366 28.0332 30.7308 30.7308 18.8006 36.6169 1E-07 9.90556
9.90556 9.90556 3.50821 3.74012 57058 57058 171.548 6.98366 32.3375 28.0332 30.7308 18.8006 18.8006 36.6169 1E-07 12.3999
9.90556  1E-07 350821 3.74012 5.7058 57058 171.548 175.974 32.3375 40.1306 40.1306 18.8006 18.8006 36.6169 1E-07 12.3999
9.90556  1E-07 350821 3.74012 5.7058 57058 171.548 171.548 32.3375 40.1306 30.7308 18.8006 18.8006 36.6169 1E-07 12.3999
9.90556  1E-07 3.50821 3.74012 57058 57058 171548 171548 32.3375 11.3329 578863 18.8006 18.8006 36.6169 1E-07 12.3999
123999 1E-07 350821 1.25736 5.7058 21.7625 171.548 171548 323375 11.3329 578863 5.78863 37.6766 36.6169 1E-07 12.3999

123999 1E-07 1.25736 1.25736 5.7058 21.7625 21.7625 171.548 323375 40.2536 5.78863 5.78863 37.6766 36.6169 36.6169 12.3999
123999 123999 1.25736 1.25736 5.7058 21.7625 21.7625 171.548 40.2536 40.2536 5.78863 5.78863 37.6766 36.6169 12.3999
123999 123999 1.25736 1.25736 13.4362 21.7625 21.7625 171.548 40.2536 40.2536 5.78863 5.78863 36.6169 36.6169 . 40.9437
123999 123999 1.25736 1.25736 4362 21.7625 21.7625 171.548 402536 402536 1E-07 18.8006 36.6169 36.6169 23.6567 40.9437
409437 12.3999 125736 1.25736 4362 21.7625 21.7625 171.548 175974 402536 1E-07 1E-07 36.6169 36.6169 23.6567 40.9437
409437 345836 1.25736 1.25736 4362 21.7625 21.7625 171.548 175974 40.2536 36.6169 36.6169 23.6567 409437
40.9437 409437 125736 1.25736 4362 21.7625 21.7625 171.548 175974 40.2536 E-07 36.6169 36.6169 23.6567 40.9437
409437 409437 125736 1.25736 4362 21.7625 21.7625 171.548 175974 40.2536 E-07 36.6169 36.6169 7.56403 40.9437
409437 409437 3.45836 1.25736 4362 21.7625 21.7625 171.548 40.2536 40.2536 E-07 19143 36.6169 7.56403 40.9437
40.9437 409437 3.45836 1.25736 4362 21.7625 21.7625 171.548 483173 40.2536 E-07 19.143 786211 7.56403 40.9437
40.9437 409437 3.45836 1.25736 4362 2393 21.7625 171.548 483173 40.2536 E-07 19.143 786211 7.56403 40.9437

E-07

E-07

E-07

9.143

9

N W
S
[=2X=>]
2o
[=¥=]
~N©

I
o
<
T
o
<

3

3

3

3

3

3

3

3

40.9437 409437 3.45836 1.25736 13.4362 23.93 2393 171548 483173 40.2536 19.143 786211 7.56403 40.9437
3.4362 23.93 2393 171548 483173 483173
3.4362 23.93 2393 171.548 483173 483173
3.4362 23.93 2393 171.548 483173 483173
3.4362 23.93 2393 615739 483173 483173
3.4362 23.93 2393 61.5739 483173 483173
3.4362 1.06507 2393 615739 483173 0.88582
3.4362 1.06507 2393 615739 483173 0.88582
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

1
1
1
1
1
1
1
1
1
1
40.9437 40.9437 3.45836 4.02055 1
409437 842283 3.45836 4.02055 1
409437 842283 3.45836 4.02055 1
40.9437 842283 8.42283 4.02055 1
409437 842283 8.42283 4.02055 1
40.9437 842283 8.42283 9.28953 1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

19.143 786211 7.56403 40.9437
19.143 786211 7.56403 40.9437
. 51.0711 49334 7.56403 409437
143 51.0711  49.334 7.56403 23.6567
19.143 51.0711  49.334 756403 23.6567
. 51.0711 49334 756403 23.6567
19.143 510711  98.297 7.56403 23.6567
19.143 510711  98.297 7.56403 23.6567
19.143 510711  98.297 7.56403 23.6567
19.143 51.0711  98.297 7.56403 23.6567
19.143 21438 385548 7.56403 23.6567
19.143 51.0711 38.5548 48.7351 48.7351
19.143 21438 38.5548 48.7351 48.7351
19.143 51.0711 38.5548 48.7351 48.7351
353206 51.0711 385548 487351 48.7351
35.3206 51.0711 385548 487351 487351
19.143 51.0711 38.5548 48.7351 48.7351
282136  21.438 385548 39.1226 48.7351

80.5376 8.42283 8.42283 9.28953
80.5376 8.42283 8.42283 9.28953
80.5376 8.42283 8.42283 9.28953
80.5376 8.42283 8.42283 9.28953

4362 1.06507 2393 615739 27.0231 0.88582
4362 1.06507 23.93 615739 27.0231 0.88582
4362 1.06507 2393 615739 27.0231 0.88582
4362 1.06507 2393 615739 415244 0.88582
4362 1.06507 23.93 615739 415244 0.88582
4362 1.06507 2393 615739 415244 0.88582
4362 1.06507 23.93 615739 415244 0.88582
44362 1.06507 16.7062 61.5739 41.5244 0.88582
4362 1.06507 16.7062 61.5739 41.5244 0.88582
4362 268887 16.7062 283794 415244 66.8097
4362 268887 16.7062 283794 9.9037 66.8097 . K 38.5548 39.1226 48.7351
44362 268887 16.7062 283794 99037 66.8097 1.08911 282136 21.438 38.5548 39.1226 48.7351
345257 64.3559 34.9393 44362 268887 16.7062 283794 99037 66.8097 1.08911 282136 21.438 385548 39.1226 48.7351
345257 345257 61.2622 44362 268887 16.7062 7.97759 99037 66.8097 1.08911 282136 21438 385548 39.1226 48.7351
345257 64.3559 349393 134362 268887 16.7062 797759 99037 66.8097 1.08911 282136 21438 385548 39.1226 48.7351
133.13 64.3559 349393 215854 250142 344118 7.97759 9.9037 66.8097 1.08911 282136 21438 39.1226 39.1226 48.7351
133.13 345257 34.9393 21.5854 250142 34.41 797759 9.9037 66.8097 1.08911 282136 21.438 13.1064 39.1226 48.7351
133.13 345257 100.493 21.5854 250142 34.41 797759 9.9037 66.8097 1.08911 353206 38.5548 13.1064 39.1226 52.1497
133.13 345257 100493 21.5854 250142 3441 797759 9.9037 66.8097 33.8174 353206 38.5548 69.9596 39.1226 52.1497
13313 133.13 100493 21.5854 250142 34.41 797759 9.9037 66.8097 16.8149 353206 38.5548 69.9596 39.1226 52.1497
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. 133.13 797759 9.9037 66.8097 16.8149 353206 4.3537 69.9596 39.1226 52.1497

. 133.13 100.493 48.3257 250142 344 74314 99037 66.8097 16.8149 353206 4.3537 69.9596 39.1226 52.1497

. 133.13 100.493 48.3257 250142 344 74314 99037 66.8097 16.8149 353206 4.3537 39.1226 39.1226 52.1497
146373 133.13 100493 48.3257 250142 34.41 74314 99037 1E-07 16.8149 353206 4.3537 39.1226 39.1226 52.1497
146373 133.13 100.493 48.3257 250142 344118 1E-07 9.9037 1E-07 16.8149 285995 43537 39.1226 47.8234 52.1497
146373 133.13 39.305 48.3257 250142 592328 1E-07 9.9037 1E-07 16.8149 285995 43537 39.1226 47.8234 84.7098
146373 133.13 39.305 48.3257 250142 5.92328 1E-07 9.9037 1E-07 16.8149 285995 43537 39.1226 47.8234 84.7098
146373 133.13 39.305 36.3294 97.6661 5.92328 1E-07 9.9037 1E-07 16.8149 285995 4.97596 39.1226 47.8234 84.7098
146373 133.13 39.305 36.3294 97.6661 5.92328 20.5108 9.9037 1E-07 18.1231 2.85995 4.97596 39.1226 47.8234 84.7098
146373 217.025 39.305 36.3294 97.6661 5.92328 20.5108 8.9127 1E-07 18.1231 2.85995 4.97596 39.1226 47.8234 84.7098
146373 217025 39.305 36.3294 270.523 5.63195 57.4263 9127  1E-07 18.1231 2.85995 497596 39.1226 43.4195 84.7098
1.46373 217.025 101 12646 270523 5.63195 57.4263 9127  1E-07 18.1231 2.85995 4.97596 39.1226 43.4195 84.7098
1.46373 217.025 01 126.46 270.523 5.63195 57.4263 9127  1E-07 18.1231 2.85995 4.97596 39.1226 43.4195 78.9908
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9127 66.8097 18.1231 2.85995 4.97596 39.1226 43.4195 78.9908
9127 66.8097 26.7454 285995 497596 39.1226 43.4195 78.9908
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9127 66.8097 26.7454 285995 497596 39.1226 35.9111 78.9908
9127 66.8097 26.7454 2.85995 4.97596 39.1226 9.69506 78.9908
9127 66.8097 26.7454 285995 4.97596 39.1226 9.69506 78.9908
9127 2.35231 26.7454 2.85995 4.97596 39.1226 9.69506 78.9908
9127 235231 26.7454 285995 497596 39.1226 9.69506 78.9908
: § . 9127 235231 26.7454 285995 497596 39.1226 9.69506 78.9908
01 432946 270523 32.845 498451 89127 235231 538438 285995 4.97596 39.1226 9.69506 78.9908
i i 4082 432946 270523 32.845 498451 89127 235231 18.7361 3.70835 4.97596 39.1226 9.69506 78.9908
9.00142 10.7628 217.025 140.82 432946 270523 32.845 498451 66.8097 2.35231 18.7361 3.70835 4.97596 39.1226 9.69506 78.9908
9.00142 10.7628 217.025 140.82 336.364 270523 32.845 498451 66.8097 235231 18.7361 3.70835 4.97596 5.74469 9.69506 78.9908
9.00142 406618 217.025 140.82 336.364 270523 162.452 498451 66.8097 2.35231 18.7361 3.70835 5.74469 5.74469 9.69506 78.9908
9.00142 406618 217.025 195573 336.364 270523 162.452 498451 66.8097 2.35231 18.7361 3.70835 5.74469 5.74469 9.69506 78.9908
9.00142 406618 217.025 342917 336.364 270523 162.452 189.856 66.8097 2.35231 18.7361 3.70835 5.74469 5.74469 9.69506 78.9908
9.00142 406618 217.025 342917 336.364 270523 162.452 189.856 66.8097 2.35231 18.7361 3.70835 5.74469 5.74469 9.69506 78.9908
9.00142 406618 66944 342917 336.364 270523 162.452 189.856 66.8097 2.35231 18.7361 3.70835 5.74469 5.74469 9.69506 78.9908
9.00142 406618 66944 342917 336.364 622.815 50.8142 189.856 66.8097 2.35231 18.7361 3.70835 5.74469 5.74469 9.69506 78.9908
9.00142 406618 66944 342917 336.364 622.815 50.8142 189.856 66.8097 2.35231 18.7361 16.1601 5.87998 5.74469 9.69506 78.9908
9.00142 406618 66944 342917 336.364 622.815 50.8142 189.856 66.8097 2.35231 18.7361 16.1601 5.87998 5.74469 9.69506 78.9908
9.00142 406618 66944 342917 336.364 622.815 50.8142 189.856 66.8097 2.35231 18.7361 16.1601 5.87998 5.74469 9.69506 78.9908
9.4556 4.06618 66.944 342917 336.364 622.815 50.8142 144517 66.8097 2.35231 18.7361 16.1601 5.87998 5.74469 9.69506 78.9908
9.4556 4.06618 66.944 342917 531.845 622.815 50.8142 144517 66.8097 2.35231 18.7361 16.1601 5.87998 5.74469 9.69506 78.9908
94556 4.06618 66.944 342917 531.845 622.815 333.117 189.856 66.8097 2.35231 18.7361 16.1601 5.87998 5.74469 11.8494 78.9908
9.4556 4.06618 66.944 342917 594945 622.815 333.117 470.015 66.8097 2.35231 18.7361 16.1601 5.87998 5.74469 11.8494 78.9908
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