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LTEBRMICFIRSNTE =, EAETIX, 1997 F (TR F) OEIRERITEES
ZHRZERIT, 1999 F (FR 11 F) IZHIELSh, EICEHEBEBTOEREIT (ACC; 7
BTT4TON—Xa2 bO—)L) PEBEHILED-ODEFEL—F—& LTELSE
HhTWLS,

2015 5 (R 27 &) [CFMBEAESTOREICLY .. ERFMGEBRICELETHERE
IREE A 500MHz A 5 16GHZ ITHRER ST LV A,

W7D 166Hz HFNEAI VIRL—F— BT L HMEEEZR 1 —1I1TRT,
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RER R 76. 5GHz
R R EH 76. 0~77. 0GHz
EHREN 0.01W AT
EHRENDOHBTRE ER : 50%, TBR : 70%
22 iR F 18 40dBi LI
BRBOHERE 76.0-77. 0GHz
& A B R FIREOHEE 1GHz

g sV oRE (74.5~76.0GHz B Uf 77.0~78.5GHz) I=&1+  100pW LLF
ST ERHNOBEDFFEEN

AT 7 RGEE (~74.5GHz B U 78.5GHz~) ICHTSHF 5000 AT
BERS OME D RMEX
XS HRHENEIL 1MHz
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FYZERREN., EHROFBFIEICEOONEEITEIVTHAILLET>TE Y.
BB} EADEHE. EREVEDHONTNS,
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STECEGEARAEZFOBVIBICHLIERFAEZREL. TLENLLDEH
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HAT: B REE. [RAEEOERHEERE I L—FICET L2EREE (UIN-R152) OBE] °

FHEEELEL AT L (ADAS) CEEEGRMOMAE - ERVEATNSHT, &
Bt HITROONSBRMNBEDLAL - SFREL - REEELICHT 5-—XH2HE
[CEFE-LTWS, EYbITI JRL—F—IF. KE. MOELEDOHLVRESEGT
THREL-DHMEEZRIETELIRAT, ATLAFHASOLIDAR EHY, EF\AED
BERICTARGE U HEGLTLS,

BHl©HTE - BnEFZLARERM TRATEHHEEZT T66H HX ) KL—4—T
KRI L0, HIRREZHEL-FTTVARNEBEDLALZITS>H L. BHEDOSLER
e T ARELL SN -REREDOEHEEHL —F —DEAL/FHFIATL S,

AERTIE, &5 LEEMBRCHARREOREZRFT X, 166Hz F/NEN I UK
L—S—DERZSEELICAF=RMHESICOVTRET S & &S BA—RIKET
B L UBHERIRBFEDMEF~NDFZEIC DN THRIMBGEHEZ Rk L 1=,
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1. 3 T6GHz H/MNEHI ) EL—F—DOEESM

ENEICEWTIE, FHEAHESES (EIRP) (EIRP: ZBhiRE H & ZhiRFIF D)
EEELTLHLERENEDONTWND,
LUTTIERE, BN, A—X b5 U7 Z2Hhib e LEEEEORMTEEZRT,

1. 3. 1 *H

KETIE, EBREZESR (FCC) A 50M., O VETHIIRE L WKEELEBD S
CH. TLE, B, BE. T—TJNLICLHIMBLUVERBEEZHRH LTS, FCCH
FEYT RGN RCRANLERHFR (CFR) D Titled7 ICEEHE SN TS,

Titled7 @ Subpart M The 76-81GHz Band Radar Servicel IZHWNT. RERMET
FASNEL— - RATLORFNHAESN TS LEEKETIEH 2017 FH 5 2018
FITHTTHRFMNRIE S, 76-7T1GHz F & 77-81GHz AT E S ht=,

CFR Title47 Subpart M §95.3367 76-81GHz Band Radar Service radiated power
limits.

76~81GHz FIHNDEXRBHNFRIL, FHEEFAMFAEAN (EIRP) TR, RD &K

51213,
A)  76~81GHz HIEHRNDEHRKEHN (EIRP) (L. 1MHz 7 fZRETiinE (RBW) DEHFE
BERHEEFFER L=BIEIZE DT 50dBm 2B X TIEAH S ALY,
B) 76~81GHz HHADZARKE—YEH (EIRP) (F. IMz RBW D E—V EHisR%
FERL=ZBIEICE DT 55BN 2 BA TIEAS ALY,
UtDESIZBEBEIhTEY., EIRP OFEHNBIUVE—VEDLROADHE SN TLY
o

BHE.KEIZEWTIXFCC RADRITBEHIARE L TLS TR FLR— B AHSH
TW5, TNhoDXENL L—F—HEEEDOEIRPEDHIZFELHLIER 1 —-7TD&E
YT, EHOE—Y EIRP OENEFHRATH 3bdBm BELLG->THY. HELRED
55dBm (2% L TI& 20dBm F2ELLEE WL AL EGH>TLNVS,




40 -

35.8
32.7 32.8
30 A 29.5
26.3 25.4
[dBm] 20 |
16.5
) ||II
O A
BRA P waC 88D BEE BaF BRG

1—7 FCCEREEICHITEHERMDE—Y EIRP EDH
AT : FCC ARAE M & YR

1. 3. 2 Fem

Bl D EARBIE DM ELEIZE L TIE, RMESRBIEEELHE (ETSD) 12X > TR
BiEIh TS, ETSI THREEL S TS TEN 301 091 (Short Range Devices;
Transport and Traffic Telematics (TTT); Radar equipment operating in the 76GHz
to 77GHz range; Harmonised Standard covering the essential requirements of
article 3.2 of Directive 2014/53/EU; Part 1: Ground based vehicular radar) [Z
BT, 76GHz hv > T76Hz DEETEMES 4 L—F —HBICEHAT L RHMEENAEDH N
W5,

FEN 301 0911 D 4.3.2 TIEFEHENICET HRMEENRAESh, 4.3.3 TIHE—
DBHIZHAT HEMEENRESIA TS,
4.3.2 Mean Power/ 4.3.2.3 Limits
FEHBEAIR2DBREEZBEZTIEGELEL,
x2: FHEAH

EUTs others than pulsed Pulsed radar
radar
Mean power (EIRP) 50dBm 23. 5dBm

NOTE: For the purposes of this measurement, the averaging time shall be
not greater than 100ms. If the result varies through the EUT cycle time
the maximum value shall be taken as the result.

4.3.3 Peak Power/ 4.3.3.3 Limits
BEEE—LFERIIRAFY U7 UTFH%HEATEUT (Equipment Under Test) M E—
2 EHNIL55dBm #EZ TIEE 5%,

X RIl3% EN 303 396 [T Peak Power IZEIRP, dBm TRiET AL ZHTE
10




UEDELSICRESATEY . RMOMBEETELEOEMEENMRASA TN S,

1. 3. 3FA—R+ZU7

A—ZALZYT7TIEH A—RXAEZYTEE - AT 17T (ACMA: Australian
Communications and Media Authority) A% FRBOFHEIRVERE. BERERFEHD
IE=F., ERTFHDABEEMELTLVS, ACMA 1179 % Radiocommunications (Low
Interference Potential Devices) Class Licence] IZ&WLNT, 76-77GHz L—% —®
FERZREALTLS,

2025 % 10 A1 B & YFzhS 1= TRadiocommunications (Low Interference
Potential Devices) Class Licence 2025] @ Schedule Part9 [ZE&LNT, 76-77GHz d

lradiodetermination radiocommunications transmitters) (2R3 ZXffiEEMALT
DBEYEDLNTULND,

Table9
Class of Permitted Maximum EIRP | Additional
radiocommunications | operating imitations
transmitter frequency band
I Radiodetermination 76-77GHz See clause 59 | See clause 59
radiocommunications
transmitters

59 RIEH 7 &K EIRP & & UEHNHIR
BRBEXEHRIL. ROVTIUIOEHITEE LG ITIIEE SN, !
(a) EN 301 091-1;
(b) EN 301 091-2;
(c) EN 301 091-3.
s£1:EN 301 091-1, EN 301 091-2, KU EN 301 091-3 (&, ETSI DY =T
Y4k (www. etsi.org) HoEHTAFTE S,
5£2:EN 301 091-1, EN 301 091-2, S KU EN 301 091-3 [EZENnZFh. £ELR
BISEEHORKEIRP ZHREL TS,

UEDRAY FEMEELERMD EN RIGICET D EAEHLNTLVD,
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F28 T6GHz F/NEAZIVREL—F—DEEIL

2. 1 BELOHIRAE

BARIZETS 166Hz H/NEH I VR L—F—(&, FIELBEEIEF (1997 F) IZFREE
B IEDMEEL LT, EITEBEMHIECRIEL OEREBEHEZESHTHAERT S LEBNE
LTEESN TV, F0OEH. 1. 1ITRLEESIZEDEEHZ 10mW (=10dBm,
LEFDETE/NENDFIRESN) £T5LLELICEFRINBESOHIZHRTE (40dBi) L.
HENENDEFREARVEHBFFOZTNETNIZH L TLRENZRESNL TS,

L—F—DEEEERE L. EIRP [CIKET 5128, ZERREALEFRATINTLD
IREZRET HEINEICETHEEIIKS E . REAZLITAHICEERRANFETS
52 &Y BRHEREANMET I 54 ELAL SRR Z RRICER I H8%EH—
EDHFMNEL TS,

—A. BN TIE1. BIZRLEESICEIRPICH L TOEREZZRELTHEY., 7
THRETEEEBNERRIHAEHLEDIZENTED, TDH. BHFAFILT ST
OIZERRFFZETIFBETH. ERRENZLITTHRMERMZMHE I ZENTE K
MEMZHREL-FFRHTAZLRT I8MELL—F—DEANEDLNTILVS,

BFDHRE HNEDHE
Di=EEst A ICZEhigRS = LT 5h THFENE T LARICERFABET T2 ETLA
QILARICEFFAFETITSN SEERBEOD IR E IR EIATAE

WINHZZESNENHS

(GEtHI) | DEIRPx @B h  Zechighlg
[EFR10mW] [LEBR40dBil (E&=HE))
50dBm = 10dBm + 40dBi el

EIRP ZHIRES Z=RRFIE
@EIRP  Z=HigES  ZPiRFIE [ERR50dBm]
30dBm = 10dBm + 20dBi 50dBm = 30dBm + 20dBi

2—1 BADORELHENEOREIZLDL—F—DE

m i

SEEICHE>TRHIDE S GEFTBRAS X VENEOBRZEE X, 766Hz F/NE
JRL—S—DELIEELEZRIBRAN S HARHBDEY AIZDOVTEET 5,
BRMICE, EIRP OERZREL. TOHERNTERRIGEEFRENZHRET

EHLIICTHIET RELSNHSBRAMEAICIE L TERRITHIETESE3ITTSHC

ENMRHMNDOBRENTHSEEZDNDS ML, SEDEELICELAHRETIL.

UEDEZAIZEDEEIRP LK YFIRT HBEEEZBEAT H-DITBRBELGRMHEHD

BEZT226ET %,

pa|
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2. 2 REDFEE

76CHz FHNEHL—F—ER—BAREFRUVBERREFEOERARREEZR 221
Y,

R—BREHFEEOTFRICE., BREERS (L—F—) Oftt. BERRIXEHN—RX
EHELTHVETONTWD, FEIREXHFLLTTITFLT7EBRER. THHRE
BOREE DT oh TS,

BEREHTCIE. BEXRS. BEREXR. BHEBEIUBERS. REREX
BEFEET S, TDIERVATLNFHEYT SREBFRFFE. 806H: FaRERIEES R
TLOHATH D,

. EIRIEEEE SIS T2 TS
£S5 ¥
@ﬂ%&%ﬁ IR EE j???iziﬁ
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E
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BREX
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2 — 2 T766Hz H ¥ & VB AR BH D RIKR

Z T . ABRHETRRA—BREZIAT IERRXEBS S UBERREZMAT S
80GH: FERBMEEVRTLEDHARFZITO>Z L& LT,

HhHE T, 166Hz F/NEAL—F—RBOHEETFH. G5 UICERIHERES~DEHIC
DWTHREFZITL. CODREFZHEFE X TRITHEHZHRET LT,
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¥E3E MOERIATLEDOREKBILADEE

BET HHED T66H: F/NEHIVIRL—F— (UTFT. IEELEL—F—1 &LV 50)
EMDER AT LEDRRBILRICTOVTORE E1To1=

3. 1 BETIHE T6GH: HNEAIVRL—F—

3. 1. 1 #x

SEDRFATIE, JRITD 766Hz FINEHI JRL—F—%HAE L, EIRP DR KIE
ELTIE. BITHED LBIETH S ZEHHEE S 10mW (=10dBm) & & V= #RF]1F 40dBi
[C&E-THELNSEMEAEHNENERLIETHS 50dBn 28 ET 5,

BEIDHERLER 3—1I2FY,
® 3—1 BELLL—F—DF#ET

JHH BE
AR 16. 5GHz
RRBE 16.0-77. 0GHz
& A B IR BHE 1GHz
FMHFHEHEN 50dBm LAF (GRITOZEHIREN. EHRFEH
bRLNIFMFAEUNENLEF)
FHRAX FMCW 5=

3. 1. 2 PUTF+R\4—2BUZhigEFE

T OTFINF—2ZDUTIE, ITU-R #15 M. 2057-1 (Systems characteristics of
automotive radars operating in the frequency band 76-81GHz for intelligent

transport systems applications) TIl&
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& 3—2 ITU-R &1&EM 2057-112KkB7oTFH /12—
ITU-R #h%&5 M. 2057-1 24 T A ITU-R &2 M. 2057-1 2 1 T'B

p | L—S—RMAERDLE L TREEAD | L— 5 —0F %A AT RiED
B | L—A—BEEBELL—F—41 | REEEELL——2 1T

i Gain[dBi] at Elevation=0 % Gain[dBi] at Elevation=0
t = -~ L —
7 i 7 8l Gain ” — Ga
V2 |
iva ] [ F
2 2 f\
A 5 fﬂ a A\
15 5 \
5 12 \ g 12 IlI 1
9 g | |I
d & 3 6
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o ~ o
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FHEFTBADESINEGRIE. BAIICETSHELTEBESELIAREELL L THA
[Fr[REEEZ BN b,
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3. 3 80CHz FEREMRICGEVATLEDHKA

16GHz H/INEA L —F —DBHREIRBHEICEA Sz 806H: FEREMREE L AT
Ll ENENOHERBOMRIC, BEICHE L TERMIREZT>7-L£T. ZEAL. B
RO #A - AFELFREEOBEALEIN-ETEATATNS,

SEOREICE N TIE BHERIRRICHE T S [HEs i (74. 5~76. 0GHz BTV 77.0
~T78.5CH2) IZH T2 FERHGDEE I HF VTR T 7 R (~74. 56Hz K U 78. 56Hz
~) ISR T DR BRESORE] [CET SEMELEL. RITRE (FiseEEIT 100 4 W A
T RTYTRBETOOUWLT) NoEENGVIEEZB/ELTEY. VEDDEHR
RIEAIRETHLHEEZ DN D,

BE. BEOBRETIEUTOLSICEREINATWND,

MEmBEEER FREEEMI N ELREKAGZRAEIEE (B) EHAKL
BEBEOSELLFICHET SEMIIEZML] OS5, [806H: FEEEMREESRT LD
ILRFEE IR T LORMBIFZMEI] ICTEFFEH L —F Do REFEH AT LADT
BORFERIIUTESATEY ., AREAMREEMEDITOA TS,

LRBFEERN L, WHE AT LAICHT EHL—FOEFBIE. RHEHI T LD
YA PIUOZT YU TIREYERTETH S,

SEOBRTTE, MTBELIPHESRT LAMHRERE FFICRBSL, 5F5
ERZEHL—FOEPREEROETHAICAGTTORIHEEERLCHE L, C01B
B, BTSHLETENHIEERNEROL 2, AEOERROBANEEF 0 EITL
BEHISFERROREL D LOBRNBONE, COLSLEUTRAIELLDES
2E, HFBHROEHL—FOERREL, MAICHETSIERATAVITEHILIZRD
DT, YVTLIV ) —TORMEPDITEONELNDLOEEZ BN D,

—h., WHEHL AT LEENAS A SR VARFISERT 2HE1C1E. BROERL
~DORBLUEHLAGBESMMES A, COMBTRLEMIVERCENT, BEOZET
ROBANIFIF0EISHIBENELILNED, LH L. FHORKMEA BRI OFE
BB END, BHE IR T LALERL—FOUERR, > EMI-FHORESHNE
BHELBNI L0, HHBE SR T LAOEPRIEARKELSS . EH X TLOY—ER
BARLHTSLLIEADERICLIHENEZ ONDHI LA EN D FHBRI DDA
FHEMENLOEEZ SN S,

HiT FREEEES BREEEMSHEES BELEREEFESKREY () £XEAELEGAEOSE
EFICET 2EMNELE] D55, [806Hz HERERELEIRATLOS BIEHE O X T LOET
FESEAI

MEHRBIEEEZES BHHRAEERHTNHE BELEREBEZFESHKE () INEHDE

BUORTLOEELRICLELEMUEE DS B 166H: HF/NEAZIVEL—F—DEE

BIZBET AEMTAOEEEL] (2B ULVTIX, 76GHz B/INEHI Y REL—4SA—DOHEEEHE

3 https://public-comment.e-gov.go.jp/pcm/download?seqNo=0000112194
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MEDZEE (500MHz #EA D 1GHZ IEANDILIR) ISR DFEEDREDTHA, UTDX SIS
HARFTREEMED TN TLVS,

S B BEEFFEN 500MHz 5 1IGHZ ICIEA L THE L—4F—h oGS 28LEH (Edh
BEH 0L01W LT EZEboALE, 9%DENEEOEENCEH WA TERSDE
HDEAME (K{E 0.5%=0.05mW) £Z LA,

99%

99%

0.5%  500MHz 0.5% 0.5% ( J000MHz | 05%

ERpEhEE O (BEEE)

80GHz FEREHFUGE VA T LEEBRICE L TIX, ITU-R #1&E(M.2057)(Z5E# D Radar A
DINTA—RZFRANT, 76GHz HF L —% —H 5 80GHz HFEXREREE L AT L~DFEHD
EEMREESh, YA FI DT YL TRIGICE Y, T6CGHZ FL—F — L HFRIRELE D
RAHTLS (18ESR) .

HAT : FHREEEER FHREGRN TN BLERBEZESEBE (V) NENOERIATLOE
BALICBBEGRMIEME] D55 166Hz HNENI VRL—F—OEELICET SEMEHE]

TE. EUICHFHEZE (ETST EN 301 091) TIX, A& L TEIRP 50dBm LA Z 1
BT dHELEBHIT, FEFKESTERMS F1 PSD 0dBm/MHz LR, R F'1) 7 RFEIE TOFEEE
—-30dBm EIRP (RMS) LIFZMEL TL S,

4.3.4 Unwanted emissions in the out—-of-band domain
Table 4: Limits for out-of-band radiation [i.4]

Frequency [GHz] RMS mean power spectral density [dBm/MHz]
Fosf<f, 0
f,<fs<F, 0

4.3.5 Unwanted emissions in the spurious domain

Table 5: Limits of radiated spurious emissions [i.4]

Frequency range (MHz) Limit values for spurious radiation Detector type

47 to 74 -54 dBm e.r.p. Quasi-Peak

87,510 118 -54 dBm e.r.p. Quasi-Peak

174 to 230 -54 dBm e.r.p. Quasi-Peak

470 to 790 -54 dBm e.r.p. Quasi-Peak

otherwise in band 30 to 1 000 -36 dBm e.r.p. Quasi-Peak
f>1 000 to 300 000 (see note) -30 dBm e.i.r.p. RMS

NOTE: Measurement is only required up to the 2"¢ harmonic of the fundamental frequency (as defined in
CEPT/ERC/REC 74-01 [i.4]). In this case, the upper frequency limit up to which measurements are
performed is 154 GHz.

4 https://www.soumu.go.jp/main_content/000329084 .pdf
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HiFT - ETST EN 301 091-1 V2.1.1 (2017-01)°

REFSIEEIRP TOdBm/MHz &SN TWAHA, 7o TFHImDEEITRET 55 W
~H+ WEBEICHY., RTYTREHETORFEHETARORITOREEEZ TE
HEELGOTWD, COZEMHTHEI (EIRP 50dBm LLF) [2EHWLTIRITD 10mW
FHADBNEZRFIIHAETH, BTEEOHHEICINOIREEIMREELHITEND,

5
https://www.etsi.org/deliver/etsi_en/301000_301099/30109101/02.01.01_60/en_30109
101v020101p.pdf
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3. 4 T6CHz F/IMNEHIVJIRL—F—ROHEETH

766GHz H/NEAI VR L—F—ROHEEFHIZ OV TOEEEITo 1=,

SEEL—F—THEETHSZADEIRP (X 50dBm THY . HELDFSHEHDRKIE
FRRELEFTHD. Fr=. COERBKERERFTH D,

EACEVEETHRTFEICL S L—F—~OEEEZHEL-RR. SROSELIC
FBHL—F—HOHEFTHE~DHZEIIRENTHY . BRVATLOBEZEZSHED
BRETEEWN O, Hi-TRENE CHAIEFIBOHTENEZZ oM D,

BE. BAFECEISL—F -2V THFSTTOERERILEORRETHY . £i&
DFBREHEMARE SN, THEL—F—ITRE, ERLELSATNS, SEOL—5F—
EREQEMZEFEFASEFETORKL-RTRAELSPFINSGEZHTEH S,
LEBEFIRELGVEZZAOND,

(X, SFEM2Z5HR)
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3. 5 BKMEREEH~DEHN

TUYRL—F—DoREFHENIERDEBEIEREEHICEEST ILELNHD. B
RBHEFEETICEH LT T66H HOEMBMBN BT NERRER 3 - 9IIFT,

16GHz HICE VW TIXAERIZEZET ZBREIBHT/hs W2 &b, FEDERREICA
519 2B NEEN 2nl/em’ 2 FEI S EHEHE L=,

£ 33— 9OBHMHEIBEICH VT 766Hz FOEBHEBN BT REHERE

=2 BB A& & D FERE HEE
£ 51y SAR 100kHz Lk FEEDOERH 0. 08W/kg
300GHz LAF
ERETAD 30GHz ## % 2miV/ cm?
ASEBHEE 300GHz LAF

BHEL—F—ICAVLNEZ—DDFERTRIRTEZLHENEIFHZRATE 15dBm BE
THAHAIEM D, ZHIRES 15dBm, ZZ#RFI%F 23dBi. Duty Ltk 50% (EIRP (& 38dBm)
HE1BICDEL— -1 8z2BH LG8 cBELLENEEDOERKFHEORER
B#%K 3—10IZF Y,

CDEEIF. ZRENM DR 1lom ZEBASIGEREMEEZH LTS, S UK
L—F—TIEEFBROBAICL F=L . TVILAN—NIR—GENFEINTE Y.
DELGEHIBEETEILDEEAOND, . BITRATEICSWVTE TFHAIRLSMC
BLWTHIERDORFEEFLT HHEEEZEFT 5 &1 (ERHRFEHREY F+AZO+M
N) ESNTWEHECATEHY . ERMNICEFEFTEVLDEEZ OGNS,

(F¥fllE. SEEH 3 =5H)

—— Power Density [mW/cm ™ 2]
104 4 ——— Limit [mW/cm~2]

Pt=15.0[dBm], Gt=23.0[dBi]

103

102 4

Power Density [W/cm”™2]

10! 4

10° \

0 25 50 75 100 125 150 175 200
Distance [mm]

3—10 BEAEEDHERKFM (EIRP 38dBm)
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3. 6 mKEHER

BEEL—F—I[CDWT, BITO T66Hz HFNEHIVEL—F—OEMNESHEE
[Z.EIRP ® LFR{E#% 50dBm L FBEL1=5 A T, BIRAXEK L OERREIZE L TIL.
FUBRECEILIEL T 5. FERMREICK DI ETREBENORNECT > TF /34
—>%ZELTEIRP 30dBm #{REL. EfM 1 BICD2EL—4—1 EDBEEHEELT
BREtEITo 1=,

BREOHRE, hOERATLEOHAIZDONTIE, BRERXXERIZSELWTEEILEL
— A —#BEBL-HFEOEMATZICRASINATH, 2031 FETEHEEEL5Z HAEE
HIXECERANAEETHD Z EMERIN FRMNIZER LEZEREICEWTEELRS
ZDAHEEEFIEETELZVILON., ERETIE—EEEDOFEHLAINMNY . TOMICEE
ERNTE2ARDBIACERICEEESZIBEICODVTORGEED. STHENFH
BTSHEFEBADIESNEGEE. BHICETSEXRESEIAREELSLLTH
RIFEREE WS HERE 1=,

B B B EE D 80GH: FE BT IE L AT LIZDWNTIE, HEsNEE. R TUT
AEFHE TCORERFOREISRTEELEDL LT . BHEFEHAOEZELRAEELER
bnbdi=8. HRAKAREE LS R EFT=.

Ft=. 166Hz HF/NEH I VRL—F—HOBRETFSH. BERHERHADOENDRICH
WTH., REMICITRABIENE VS ERES.
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BA4E ETRIEH

EIEICTIRY . FHEAENENDORKIEZERT 166Hz FT/NEHI VIRL—F—
EEFOD50dBm EBEL ., TRHEEANTEHRAGEEPREAERETEDLDITL
EERICENT, BRICAIL-RHOBR. FHRNICEELL—F—DERISEAES
BORMEDRIAZED S L ZHRIC. BEEL—F—LBRRXEBEEL LMD
BROATLEQHRAIKX, HEDHETIETHLSCE TR LT,

& 2T, 766Hz F/NEHI JRL—F—DEMHFHE LT, —ED EIRP LITTH
N, BEOLREZEA-ZEPRENOREEFAMELTHCENBEETH S,

F7-. EIRP OFK{EL LTI, T]ITD 766Hz FINEAI VEL—F—H—FEULE
ELTWAILZRFA, BITDLDERFOEZHIFT A LENBELETH D,

MZ T, 166Hz F/NEAZ VRL—F—ICDOVTIL, 5IEHmERFLAEZDHENEN
BRBELTRMYHKS O, EREBA4FE=ZSICRESNS EPREAN 1TV b
UTTHHIERB] THAHACLIEEIESHELETHS MG, EIRP ALRELTT
HAHABEIZENTH, ZEHRENOLREFX WLUTETHZEABATH S,

UE& Y, 76GHz FHNEA I VRL—F —DERMEHE. RITORBEEDS B,
ERRENCETIEHEZTIENRYEBET 5 ENBEHTH D,

® 0.0IWLT ', f=f=L. FEFHEHENA 50dBn LT &4 HE2DITDNTIFIW
UTF S,

' TR EHREEREN T ZSICEWVTRITO 76GHz FINEAI VIRL—F—DZE
FREAELT TO-O—T v FUTFI ARESNA TS,
2 J|ITD 76GHz FINEA IV IRL—F—TIE TZEHRIREHN 10mW LTI (ERTEE
BAETREN+ZS  ZHREAHO - O—T v FUT) XU NZEFEEFG 40dBi LL
Tl (BRJFFEHRVWELD+TAZOTE  ZEEFROBAFIFEOT OANILUT) MR
ESNTHEY., ChiF NFMHFAEHESN 50dBm LIT] ITHET S,
P BREABOEFE=STIL, RFICHIIHNELT TERREAN—T Y FUTT
HLERBDOLRBEATTEDLSLD 1 LTV,
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FEOE ARHNZBFALSEDOFRELERIG

SEDKFDHER, BELEL—F—IIDVT, AB/EEOEREDOFAICE L TIL.
LZL—F—RBHEOEREMNMED 2031 FETEERRXELRATETHY . ThF
TICHEBZBEMT 2 AROBAPCERICEEZEZADBREICOVLVTORNZEED. 5T
BENFBETHEZEADESNGERE. . FHICETSEZERBSIELIAKREHELD
CETEEmELRANTREL L SRERITEL =,

SHROBELLT,. SEEL—F—HEBREOLERKRZIEEL. STHENHETH
BEBADAICTALGRABZL > T . ERBICE T A HRAICEITLARISOVTREEYT
BENHSD,

BEAEMICE, BEIRXEFDIURXEZHRICUTORENILETH .

® 2026 FEEMNL., SEKRFICSMLUEEFTHARVETSAIOHELENSERS
NAORETHABERILL. LITIZDOWVWTERET S,

D BELEL—F—EHEOERERVEEROEMESICDOLNT, #EEMIC
EEFEREREL. RRERIET S,

@ ARBRFHIZBITELIaL—2 30T, EREHRBEZOCZERMD/S A —
AIEITU-RFIZEVWTEH N -EEBEOHEXZRAVTSFSHEDET
7oz 2ATHHN. ThoDEEBEOHER T, FEOLYLT %
ZELIEZLOTHAZ DD, HRAISEVMIENSD L—F—KIZED
ERRXXDEBBZBA~ADOEREOFZER UREDHIEOERRE - [HRRIEZE
ELERIFEZED BN GREZ1TD,

QR DOEBFEABEYUHLRT D 1—ILOEOHAIZKY ., HAICAIT=-XED
DHEERUVZOEKRMGHNBEDRIZIOVTOREZITS.

o LEDORDNHR. MRMDVELHIHEINBETH> T, AEKETEAKMIC
EiE-BAL T ZHITHBOAMBREE SO LHELTBERELDEERREN
WEBEEBDZHEICEVTIE. REICKRLRBELEEDO L. BREICL LG
REDIGEZRETDHILEIRAPIDETH D,

Tl tMOBRRXXEBFBOEMERICEL T, BENELRVAEEELEXIECRXT
Ly (ADAS) MDBAFE - FERAIRRIE I HERMIBICE 1T 5 BRRIXERHEDEFINE R VU4t
RRRERFTA . LERATRWVEHEAEZFEFALEZLT, EFSHEFITONT
SRIRFAETOLELNH D,
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1. BERNEREOHARE
(7) BERXEB O 255

DZET7 VT THABICET IER

SEIDKRETTIX ITU-R &4 RA.769-2 I2HE VT —HRMIGFSEAE (“the general
interference criteria”’) &N TWLWA0dBi Z@EA LA, KABRNSKST7oTF
[CHEITHAEEN O RELHNTZAMMDT T FHRBIZTOVTEBRERFEE L TULVELY,
ZIC.EEL N -AELIYAFT LIy —REEZEBELET7 T HREA~DEEIZD
WCTHEHRLTOERE{To 1=,

ITU-R 15 RA. 769-2 Tl&, ZIERBD/NF RS T o TTOFREEEZHEC, 1TUR
#ES. 1428-1 5B L TS, ITU-R#HES. 1428-1 TIE. 7o TTDERD L READ
BRED/ATLUDERYY ., XZEEELTWLASH, LU IIED/AA 20, 25, 100 THIY
BhdLIAH HFAURXED/INZHRST 2TF (D=45m) T 76.5GHz (A =3. 9mm) %I
ET BIGEICIE, D/A =11,482 £ 2T LA LRG> TNV S,

INEHRFER. TUoTTORBERAAVRA=TLRILORBICEDNT, INTHKRT
TOoTTOERMOEFENL-BERN. EHR. AEIORICECEREREL L TOHE
E. fiBZE&BLTEHEL. ITUREE S. 1428-1 DX EFTEEA RN EFHEE LT,

SEZR 1I12RT&LS1Z. D/2 =100 DIFE. 1.5km THLERRTHLRILERMNEF LN
TWS . EHEDFFIIERETH S (nD/1) 2=50dBi &—F L THY . ITU-R &hE S. 1428-
1 A 536 <40° TH dB. 60° {HATIX 8B EEDRELEST=,

ZD—AIZHE T, EED 45m ROFLRFIFEERAIGE/ NSRS EICEFR > TLVEL
EEZ o, ITU-R #1% RA. 769-2 (ITU-R #h& S.1428-1) IZCTSRLTWA 7V TF
LEBROFFEIRG LI ENAFEEIND, T FAWLITHE T 5 ZERHFEORZICAT
HEAELBONTULGEND, SEDFEEL LT, ABRICEFTHAHERKRIZDONT
FBRORMAH L EEZEA DN D,



7 > 7 FF15[dBi]

7 T FRE O A EKRE D/A=100
100 |
80

—(ESFEH, S DIERE=1.5km
B S=EH S DIEEE=100000km
——ITU-R S.1428-1

60 |
40

20

=20 |

-40 |

-60 |

-80 |

-100
0 45 90 135

Fah 5 DEEFS[degree]

ZER 1 7O TTHFOAERKRE D/1=100 [ZE(E]
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QHBRFHEN

1) BRRXEBOREREL. ULTD2 20 ITUHEIZEYEZALN TS,

BERRNEBORELEICET S ITUEE
AR

EEEIIHLa L AmER K DTEHIE
ARG MLEEE— K (Table 2).

VLBI €

ZLDBFE. K1 DEICEDE. SRFHREROHEZLTHLS

sEE 1
s

ITUR&VE FHREZER

RA. 769 54> 0dBi —
EREE— K (Table 1),
— K (Table 3)

ITU-R &%

RA. 1513 2000 #DFES

HEELELT2% (ETOURTLLIDL

2) FHLEWVMEDEH

FHREEICHET S (T2 XZ2ER
TEERIDMEICE L 5 TFHEAARA 769 DIEZEET S

DEETIE O ZHE

ITU-R 815 RA. 769 O Table 1 @ 89GHz DIEM 5 Fib L ELMiEE L T-189. 39dBW N E

HEnd.

*« Recommendation ITU-R RA.769

e JARDBENARY FIVEE

AP = kAT (W/Hz) (1), kiZRILY < > EH

« AT = Tf T=T,+T(2)

T, FEESERE., AK. EICE2 7T F

mE, X’fm%*&alﬂﬂﬁ Af/N =N
t: F \H#F'ﬁ(zoooﬂ\)

HEHOBME APy = 0.1- AP - Af (3)
|§E>X%A®%%t§%ﬁﬁ%#u;ofﬁié|

* 3 AmmE O ZEHMEREILIZIF 7 Z v b, ol K
RICLABFRLELIEEFE DAL (BL,
69GHZE B C I3 E. 115GHM FCldA Y > D7

BIZKRRICE BN ERETS)
- Table 1D 89GHzDEE AL VNIE R LY

. —_Tr ___ (2430 _ -5
AT = JAft~ V8000%x106x2000 1.05x10

= 1.05%1072 (mK)

AP = 1.05x107°%1.3806x10723 = 1.45x10728
(W/Hz) = -278.39 dB(W/Hz)

APy = 0.1-AP - Af = 0.1x1.45x10728x(8000x
10°) = 1.16x1071% (W) > -189.39 dBW

AT 85 EEEBIER 5-3

! https://www.soumu.go.jp/main_content/000852233.pdf




Continuum observations = wideband observations

TABLE 1
Threshold levels of interference detrimental to radio astronomy continuum observations
System sensitivity® | R 1O
centre emea ) ;?::::::se Recerver noiee (notse Muctuations) Threshold interference levels®
frequency @ bandwidth temperature er -
@ 1 ° A temperature v ® Temperature Po“:::sri':" al Input power pfd Spectral pfd
(MHz) (MHz) T4 (K) AT AP APy Suly S
) (mK) @BOV/HD) (dBW) (AB(W/m?)) (AB(W/(m® - Hz)))
@ @) [©)] @ & ©) (0] ® ©)

13.385 0.05 50 000 60 5000 222 —185 —201 248
25.610 0.12 15000 60 972 229 -188 -199 -249

73.8 1.6 750 60 14.3 -247 -195 -196 -258
151.525 2.95 150 60 273 -254 -199 -194 -259

325.3 6.6 40 60 0.87 -259 -201 -189 -258
408.05 3.9 25 60 0.96 -259 -203 -189 -255

611 6.0 20 60 0.73 -260 202 —185 -253
14135 27 12 10 0.095 -269 —205 -180 -255

1665 10 12 10 0.16 -267 -207 -181 -251

2695 10 12 10 0.16 -267 -207 -177 -247

4995 10 12 10 0.16 -267 -207 -171 -241
10650 100 12 10 0.049 -272 -202 ~160 -240
15375 50 15 15 0.095 -269 -202 -156 -233
22355 200 35 30 0.085 -269 —195 —146 -231
23800 400 15 30 0.050 271 -195 —147 -233
31550 500 18 65 0.083 -269 -102 —141 228
43000 1000 25 g5 0,064 =271 —19] —137 22

L8200 8000 12 30 0.011 278 —189 ~129 228 |

3 $000 17 30 0011 =278 =150 =128 =223
224000 8000 20 43 0.016 277 -188 -119 -218
270000 8000 25 50 0.019 -276 —187 —117 216

m

respectively.

(&)

discussed in § 2.2. For transmitters in the GSO, it is desirable that the levels be adjusted by 15 dB, as explained in § 2.1.

H AR - ITU-R Recommendation RA. 769-22

Calculation of interference levels is based on the centre frequency shown in this column although not all regions have the same allocations.

iz IMHz =Y ICEHT 5 &, -198. 4dBm/MHz NEHE N B,

e IMHz® 721 . mWERIRICE

* APy =-189.39 dBW/8000MHz TH 5 H* b, Wk

MWZFEIRICT 2728 1(230% 1A .

10l0g(8000)=39.03% 5| <

> AP, =-189.39 + 30 — 39.03
=-198.36 dBm/MHz

INENEEIRITUEAATNIL
-198.4 dBm/MHz

« LUFOT st TlE, -198.4dBm/MHzE FH UL %

AT - 55 5 EMEEIEER 5-3°

An integration time of 2000 s has been assumed: if integration times of 15 min. 1 h. 2 h, 5 h or 10 h are used. the relevant values in the Table should be adjusted by +1.7. -1.3. -2.8.—4.8 or —6.3 dB

The interference levels given are those which apply for measurements of the total power received by a single antenna. Less stringent levels may be appropriate for other types of measurements, as

T-69L°VYd ¥U-1LLI Y

EREFFHIEZ 8, 000MHz & L TLV5AY, SEDKRFADHREGLIEELEL—F—0

g 1GHz TEHE T 5 &, —189.39dBm/MHz &4 Y, THZE/NFE 2R TRIERAAT
Nn(F-189. 4dBm/MHz & 7% 5,

—189.39 + 30 —10 log1(1000)
= —159.39—10 1og10(1000)
~159.39—30
—189.39 dBm/MHz

2 https://www.itu.int/dms_pubrec/itu-r/rec/ra/R-REC-RA.769-2-200305-1!!PDF-E.pdf
3 https://www.soumu.go.jp/main_content/000852233.pdf



72 . ECC Report 350 (CEPT) TIX-189dBm/MHz RE SN TS,
4.1.2 RAS protection criterion

In Recommendation ITU-R RA.769-2 the protection criterion for continuum
observations in the relevant frequency range provides a value of -228dB
(W/m?/Hz), which was also used in existing studies. However, for this Report
a power spectral density (PSD) limit is proposed to be calculated from the
interference input power limit of —-189dBW which is also given in RA.769-2.

This results for a 4GHz Radar system in -195dBm/MHz, for a 2GHz Radar system
in —192dBm/MHz and for

Hi 7 - CEPT, ECC Reoprt 350 Radiodetermination equipment for ground based vehicular
applications in 77-81 GHz (approved 3 February 2023)*

4 https://docdb.cept.org/download/4286
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- - - P Equivalent intensity of the
Apparent radiated _\l»a\l_mllm distance Maximum distance Frequency band (AB(Wim?) electric field
Range of power of !lu- Iunna}mn that may be limitation and radio (dB(pV/m))
- in the applied between the . o .
q . A . electric conditions 76-77.5 GHz 130 158
service direction of the station transmi enna (CRE)* that may . 2
(MHz) to be protected and the station o be | “ e () 79-36 GHz 129 168
(W) protected (km) 86-94 GHz 125 208
- — 94.1-116 GHz 124 218
13000 Radiolocation 0.001 <P<1 1 130-134 GHz 124 218
Space Rescarch 1<P<10 B 136-158.5 GHz 124 218
(Earth-to-space) - 164-167 GHz 123 28
P=10 5 182-185 GHz 121 218
Other services 0.001 < P<0.01 0.6 02, and CRE 200-231.5 GHz 19 268
241248 G 2
001<P 1 241248 GHz 118 278
250275 GHz 117 288

@the ALMA (F1J)

ElE# EXEHIZ DT, RAZARDEY 2 REIZH TN TS,

o {RFEYV—2 (0-30km) : FROB KB FHTERSNIE=ZFDERLEHDEE
EHRIEY HRHE,

® FAEV—2(30-120km) : E=FIC L L BREERDEREDRIE. TILIXRXED
ERELRENMDELGIRE, ZIERHEOERAFRBMEBASARKRERT S
HERE, RERBIHFASNAEBARRRCASTCTSEELLTVE S, HEA
NS RUVTELGRST ZHIR LA ThE G o, BURIC ALMA XXEIZEHE TS
BURIEKS (2025 £ 3 AKFR) X9,



%% 10 ALMA Reciever Specification®

Band  Frequency LO range Sideband  IF range Inst. T over Ty at
Wavelength (GHz) mode? (GHz) IF bandw. 80% of  any frq.
range (GHz)* band (K)"®
(GHz)"'/(mm) (K)°

1 35.0 - 50.0 31.0 - 38.0 SSB 4-12 7.5 <25 <32
6.0 - 8.5

3 84.0 - 116.0 92 - 108 25B 4-8 7.5 <39 <43"
2.59 - 3.57

4 125.0 - 163.0 133 - 155 258 4-8 7.5 <5l <82
1.84 - 2.40

5 158.0 - 211.0 166 - 203 25B 4-8 7.5 <55 <TH
1.42 - 1.90

G 211.0 - 275.0 221 - 265 258 4.5-10% 7.5 <83 =136
1.09 - 1.42

7 275.0 - 373.0 283 - 365 258 4-8 7.5 =147 =219
0.80 - 1.09

8 385.0 - 500.0 393 - 492 25B 4-8 7.5 =196 <292
0.60 - 0.78

9 602.0 - 720.0 610 - 712 DSB 4-12 T.-"J(Le'z}'”’ =175 =261
0.42 - 0.50 (DSB)  (DSB)

10 T87.0 - 950.0 795 - 942 DSB 4-12 7.5(15)% <230° <344
0.32 - 0.38 (DSB)  (DSB)

BHELEDFIRICEAL T, RERENTRASN X EBBRHEEAL TH ELE
WBIEZTIBRICOVTIIHEENTH S, [TU-R TERBRLPEHL—F—F0F
BEWNVRELTETONATVDILDD, ZEHITI—ILEARONTE Y FIKIEF
ENEN-ORRAREIEONTUVEL,

@the US National Radio Astronomy Observatory in Green Bank (7 # 1) /)

ROZ ARMDEY b EFEIZH TN TS,

® 7Zonel,2: ZIEHZRBEHIUET 5 ZERBEOEMA, Zone2 1MEER - SHFHEHR - B
REL LTEHRESNI=RIFE T, Zonel [TZDMDRIFETH S, BEIRHEIROT S
BETL., TROTHEEZTR O TWAILZHERTILELH D,

8 ALMA Cycle 12 Technical Handbook Table4-1 (Doc 12.3, version 1.0 | March 1st,
2025). https://almascience.nrao.edu/documents-and-tools/cycle12/alma-technical-
handbook



Threshold interference levels™
Centre Assumed Recciver naise
frequency " Bandwidih | ATICRRARORE | re
B Ao T Temperature | T gt pamer phd Spectral pfd
M) M) Ky AT ar " Sw b S,
(mK) (ER(WIik) (aBW) (AB(W/m’)) (ABOW /(- Ky
) (5] ) (] (6] ) ) (]
0.08 0000 ] £ 000 2 185 201 24
[XH 1500 60 972 29 158 199
16 750 60 143 247 195 196
295 150 0 27 254 199 194
3283 66 0 60 087 259 201 189
20805 39 s 60 06 259 203 159
6l1 60 20 60 07 260 202 185 53
14138 n 1 i 0095 268 208 150 55
1665 10 [ w [ 267 207 151 251
2695 10 12 0 0ls 267 207 177 47
5 10 12 W a6 267 207 17 241
1650 100 12 w 09 272 202 160 30
s0 15 15 ) 095 269 202 156 33
290 35 w o08s 269 195 145
400 15 W 030 771 195 147
so0 18 65 0.083 269 192 141
1000 25 65 0064 271 191 137
xxx 12 w ool 78 159 129 »
8000 14 0 011 7% 159 124 3
00 20 4 1016 188 ne 218
8000 5 5o 009 6 157 17 216

Zone3, 4 : Zone3 HNEZE 2 T A ILLLA. Zoned AAEZE 10 T4 ILLINDEREEE
MAEIn-RE, TROBEZBADIEREZEEL TIIHELEL,

RXEH SN R — 2 EFEE DEHE
3VAILRE AXENST10T1—+OEETI0nV/m
ARAIVAE AXEHNST15T 4 —FDEERETTI0uV/m
571 IR EXENS207—FDERET10uV/m
61 LR AXANS5071—bOEET5uV/m
TV I EAXENS50T 1 —FDOEERET6UV/m
8V ILAKE RXENS50T74—FDEERET7uV/m
eGP S AXEHNS50T71—FDEERETEuV/m
10V 1L EKXENS50T 1 —FDOEERETIUV/m

Zoneb : National Radio Quiet Zone (NRQZ) THIEIhI=-Rid, HEHRIZEITS
BHEENTROBEZBZ TIXHESRELY,

RlRE BHEEDRHBE(W/m?)
<54MHz 1x108
54-108MHz 1x10712
108-470MHz 1x10714
470-1000MHz 1x10717
>1000MHz Frea(GHz)x1017
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BHig% 1.8m, L—4—[EATAPRICEEL. ERIE4m & LT,

Fiso—rlEBEERHMRATAENE L. TOMEEZSER 28 [TRT.ZOI—>
FRTAL—F—RBLTDOFHICEVTRIBELVWEGEEZ D, VLT EY LI DIERR
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Distance

ZER 28 THL—UBE

AEICAVEL—F—H#RESER 12I12F LD 5,
BER 12 L—5—DFER

RADAR-A RADAR-B |
BE BItHEAER 24T HEERIAT
(FEMAMEAFERIZHLY) (FERTEF P PELY)
ERAR FMCW FMCW, FCM
AT 200 [MHz]
IF (E—b) #i5iE 1[MHz] 10[MHz]
ZEHREN 10[dBm]
NF 15[dB]
Duty 0.5
B A BEREHIE 1[GHz] (76.0 - 77.0[GHz])
FoTFFiIRE—y ITU-R #h#5 M. 2057-1 ITU-R %5 M. 2057-1
RADAR-A RADAR-B
7 TR % : 30[dBi] %15 : 23[dBi]
15 : 16[dBi]
AARFES %52 £5[deg] E1E : +£12.5[deg]
{5 : =13.5[deg]
MAARFER %5 : +3[deg] %% . +5 5[deg]

BIEEACERE 224 TERFEXTRDEA TICOVWTEHEETI. 7o TFHIER
/85— 1% ITU-R #1F M. 2057-1 [CEEE D RADAR-A.RADAR-B & LTEZR SN TS
LDZERAWN-, ZHEENIX10dBm & LA, CIHhbEER 13ICRIHEENLGIE
KRZERAT,

BER 13 L—F—DFEEIZHITHEX



L—4— NS A—A 1]

EFHL—4— MMIC H 5 10[dBm]
FoTF 74— FKiEk 2[dB]
L F—L*E4%k 0.5[dB]
Y IILAN—*"HTBiE%k 1. 5[dB]

HWFBL—H5— ToTHI74—FEX 2[dB]
L F—L*E4% 0.5([dB]
1) )L hN—E% 1.5[dB]

LE—=L*: L—5—O7 vTFHRICREEN TS EIERDO N/ —
TYILANR=" JLIONBREBREHEVE S CEBEEIA TS L—F—2hN\—F 3570 FEDOHEM
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FHBALGWI L,

BREADHIEGDEZ A

SER 17T HAGOBRBREETRY, RIZEWTHKOFE I reméd d, TD
BEIROEREE 477 P THB,

7 THRJ G [dBIF10MGMNO)ME

SER b TUTHHIE

ToTTHE%E G dBi (E{ET 104:) & L TCEHMADREMEFE A cm’ R B,

G 4mr? 4nr?

10T = A= —

A 1076

EHRENE P, Bn T DHEEMBTIE V=100 Ml THB, &K > TEAFEE wml o’
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107
= 4mr2 (2)

1010

EX5B, COEwml o BNREEZBA G TNIE XL,

w

.

Qi ERR
XQZALWTHELERRESER 141277,

ZEXR 14 G ERR

rim] PJldBm] G:[dBi]l Duty wimW, &m’]

0.1 10 23 0.5 0.79
0.1 15 15 0.5 0. 40
0.1 15 23 0.5 2.51

ZEh#RE 5 156dBm, ZEH#RFI4F 23dBi. Duty0.5 & L5 BICHREEZEET 5, 2D
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