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FHBALGW=OIZIX. XOKXEHERITIVENDH S,

~10.0dBm + G,o(0 ) —Lp = Ls + G,pe(6,) -1 = - 118.8(dBm/MHz)
FiahHb,. RADELYELD,

Gypo(0 ) + Gpe(6,) —Lp-Ls < -107.8(dB]

SEFETIZ, G,po( 0 )G (0 )EHEEIZ, FrE M RIEBE At C o= 5% K] 16
[ZRT . 1=2L.Ls =0 &L. LpDAHEEEL TS,

40.00

30.00

20.00 v

10.00

0.00 rags

=10.00

b—5 LT T Hi5 (dBi)

-20.00 P

—-30.00

—40.00

1 10 100 1000 10000
EEBE(m)

16 F—2ILT7 T H1F LT E B fR Rt D BE{%

3242 BYBIZHT LT HRIHER

AR X T LDISS L EHICEBBI NSO AV AT LIZFEEE 240
CENERGIGHICTOFERICIRET A2 &KUY FSEEEETHENTEETH D,

— A ARAIRE S X T LI, FIAEA R ESN TEL BRIV VRV AT LLE
DEBFEEBEB T ENRBICLLAREELAH S0 B 11 ITRTRYBELLARSE
IWRRYZEERTHIEICKYRTYFRFHZERBTIDLELNH D, =1L, |’IREIULS
DAVRTLOEEBICENTIE, ZHBOERAARPCERIZERT S 23GHz HERE
EVATLOERRBEAICIEL-RENETSHICVEETOILELNHD,

BH. BRIV UVRAVRATLND 23GHz HEBRIEEVATLOBER~ADTHIZD
WTIK. BHIRBAITTSEEEREEIDENH D, LH L. 23GHz FRIRTES AT LD
ERFERK. BRIV VRV ATLOERBEREZLOTLVGENVH, BRIV URATR

F LOERAEN LHEROERBETIZOBANBETHS,
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33 BRRXEBLDTiHEE
33.1 FHBEHCAWNG/INSA—4
23GHz FEIRIEEV AT LDTFBRETA/NTA—RELTIE BBV RAVRATLE
DFSBREFZAWN LD ERILNGA—FFANSEELT, (BEEH 2)
BERXXEZDOBAUN R TLOFESRFADNSA—2ELTIE, ZIEET7UTTHE
[ 0dBi & LTEHET S & & LT,

332 FHLEWMEIZDONT
ERRNEBEDRERAEL, [TU-REESRAT69-2 (BEEHR6) IZEHLONTWLSC
Ehn, REIELTIDREREZRA NS EELT:, BEFMIZITR 6 ITRT EB Y,
BAFRMGEEICHI->TIE., K YBELVESRKERBNOTH L ELVME-191.6 dBm/MHz &
BUWsIEELT-,

K6 BRRXEHBOFHLEME

ARG ILERER R E A
BRE 23.7GHz 23.8GHz
FiELEWME -174.0 dBm/MHz -191.6 dBm/MHz

333 FiHRETDAE

23GHz WICHBITHIBRRXEFDTFTHLEVMEZHI=T-HICIE. BRZERIEkIELT:
[+ TI&. #9 8,000km DEEFRIERENMLELLGD, LHL, ABICFLUEZFLHLDT. ILESH
[C&HEFTEERELEETHILELT,

IWEEFIZEDIBRELTIK, FATITYCETILERAL:, F0ILFEERE AR (NRO)
45m BERERBFICOVTOFHSEFZIUEFORFTHARADH S 3 HRITDNTITot=, &
Ee. EXERLbICH L 20m LLTEHELZ, TOHE. BEREREREXRE 1 BOETE
KETTREFSHLEVMELZBE TELGWMEELH A LN L ZEDILERTMNRIAD LA
BICRETAIDENDHDIENELNTH D, COFERREZRFTZ. 2 REFFETEERE
LT.BERXBDERIZTOVTEED 3 HRITOVWTHEEZHETHIEELIZ. ZZT
F. ZEBE7oTHEREAICH L=,

CCTlE. ERZEREIREBRICMA T, BFICKIERIE2EFEFTEERBLTEHEL &
ZEROMEITOT7AILASTRIOUERFLAELLZWNEE(E1EO ILERFT CEEL
TW%, (BEEHT)

NODEEFERTIE. WITHMEFSLEVNVEZHR T OBRNFoNTA, BIZH YR
DEFRICOVTILEFICKSEFTERHEZIT oL Z 5, BERERMEHEX L ILE
FIZLDEFERIEZITTEFSLEVMEZRBETLHWVVMIAAH LS EAHLIN LGS
=0 (BEBEHT)

ZZT. HEZHEKRELX L LERTELXETTETFESLEMEEZREE LAEWGE(E.
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23GHz BIMEE R TLDEET7 T TDERAFEZZEL. THLEWMEZRRET S
_&éELT=

334 FHIRETHER
3341 BEIEBICET A&ES
23GHZH BERMEE L AT LD O BERXEBADTFHICOVTIE, LROEEIUNS
VAVRATLEDHEZFEDRTERE, 23GHzHBIRIGEVRATLD O \ AEDZEET
DT TRBEG,(0 ). ERRXXEDZET TFTHHB Gy (6,) (=0dBi) . BHZEM
% (@23.6GHz) Zlp. ILEZFICLDEIITEXZLsET DL, FHEHNATERFINEIRRX
ZHEDTFHLEVNMEZBZALWN=OIZIX. RORE‘E =T VLELNH D,

~ 33.0dBm/MHz + G,ye(0 ) + Gz (0 ,) (F0dB)) = Lp - Ls < - 191.6({dBm/MHz]

Flahb, RADESYELGD,
Gye(0,) + Gxye(B,)(=0dBi) - Lp - Ls < -158.6(dB]

3342 BYB/ICHIT HIRES

WA IRE S AT LDGE L, HEHICERRXERICTFHEE5I LGN ENHESE
ISR COFERICEET ALY TFHERETLHIEET S,

NATRE S RT A, FIAMEARESA TE BEVATLELORFESGEER
=9 CEDNREITHLAEEELH D= FYBLLARIMNLIRVZERTHILITLY
FiHERBTHIEET D,

B2, 23GHz FIZHITAHAZEHEL TS ERRX S AETHERT 551, BEX
XEBANDEZEEERTH-OHIC. EEEFROIBRAARICHLIBEE T HELLIT.BE
[CCCERRXERFNCHABETSICEICKY T SEEEETEHEETH, BERRXER
ZITHOBRBBOEREEZSEEN 1 I2RET 5,

BHE.EERXNEBZBADTHERFADE-ODOEZIVITEERL. BRICH->TDSE
LTBHBIENEZLND, (BEEH8)
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%5 4 F 23GHz HERZED R T LOEMBEH
41 —RREISH
4.1.1 BREEE
HEREHY. 23GHz H (23.2GHz~23.6GHz) LT B ENBEL TH S,

412 EEAR
REESY . BRBEEARX. BEARXNIRMBEARET I ENBELUTHD,

413 THEAR
REROAKXIZEMLT, e ETORILTLE AV RETHERASNTWSIZEET O RILTL
ECavEARDEXRRERDEZEARX (OFDM) RUT ORI ERTLE DIV REA
KD 64 EEXIRIBEEH (640AM) EFTEDONELTH S, . BEREEBDOLRILDRTE
IEEREBBEDR LICAWANMOYMESIL, ARELTVWAERTLE AV BEDT
CHAVEBEZTDFEFEETHIIEBEFRAXZANDIILEEZEL. RELZESERN
AEECHOIBREFLTHENBELATHD,

414 FaEFEO RS (i ERED
ARICBITAEENR#LRMICH TEIRBUFATHIZEMND, FrUoRILEEIZD
LVTIE. 23GHz #(23.2GHz~23.6GHz) ICURFE D KSIZL. ERBEDEEFHEEEL-D
DETHEDLBEUTHD, HH. LATTMRE S AT AL, 23.28GHz~2352GHz £F 52 EMN
Y THD,

415 XK R K EE R
BEF D 90MHz LI E 770MHz U T D REIEHMHFEERATIEHRTLE D3V BuEEERIZH LY
T.TORINTLEDaVMEDIESZEBETHR AKX TEBEE T HLELZFRELTLNS
ZEhn, BIRMmERMEERFRRIC. BEiET HiE RO BIK #RERE 6MHz LI EET HT LM E
LTHS,

416 EIfREE
ER—BEHEORBICETIRMEBEDEETSAILTLEDIVREARICLLER
TLEDaVHEZEFTOERBUERBICHRIZFH THDE 16 FHERFOEH) 2B
THESNTWSZEETRFOESTREZHRETSELDELEL BERCERBOERME (X
BELEWLDET B,

417 BIERE
BAERBLESATOET ORI REREDHREMET L. FERAHF R (D/U)
[£29dBLAELT HIENBEHTHD, B8 FREBEICLDHD/UM 29dBLLT LAEHIFFEIZR (L.
REREBY 5X10Y/EUTETHENELTHD, (BBEH 9)
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118 BRHBIEH~DES

EREBATIAIE 21 £0 3 TR BEROIALE—BEERADEREOBEN TS
HIZELM SIS TEY, ChIZESE ST AOBRBECKLT, BREEE
BTHEIVRTLEROBRECRETILELNH S,

£71ICRT BRI OREBICBLLEEARCOVTESEEN 10 DERYRTE
Fotbn, EXURETEIET LT+ EBBIEEE 159m Bl LIS, BRI # %
BT CENTED, DELEREREELN NS A LEETUTFORABMEEE. £
LLF AR B AN ESIEEME R 21E DBYRBEMZ S EET S,

x 7 BHFBE (THERHE 6 57/ OEEME (BRERTRANRE 25D 3D 2) K

iR BEREEDEMNE | HMABEDEMNE | EHRFE
(V/m) (A/m) (mW/cm?)
1.5GHz ~ 300GHz 61.4 0.163 1

419 RE&-EHEMHR%E

ERBEBEENEATLEESNER23E5 B 17 BIZEYFEEH-TH ETIORIL
TLEDIVHMEFEND T L - EHEEICEI IRMMESF IOBRESEDOP T, FHRBUXERE
[CENT. T EEREBEO—HICEREZFBOLRAVOGNTVSIELH LN, ChoDE
BERBEICOWTIE. BRICETAEENERH#HLTREICHE THAKBHFATHLIILHE . &
REDEGEFEREL DD, AL EFH CERDIERERRBEICECIBEZITICE
MEFELL, |EREHINTLVS,

NEZITT. RE-EEMUEERO-OHOBBEICTOVTEHRLAFZEFHEEZELED
HEBETICEETH I, ZOMAREINCEHRBORENRETHLIENER
bNE=0. FPIRERZOHEICBLTIIRE#y —TIILOR L - SHEMEEE FDORYIKL
CRIFIZEZDHIENBEHETHS,
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42 EIRERIEDBAMTHISEY
421 REEHEE
4211 EERRBOHFRRE
HERELY . IX10UTETEHIENBEETH D,

4212 H5FREHBFROGFEE
42121 BETFTIOHILTLE aVREARK
M ETORIBEDRBET AN TLESIVBMEARERBHRELTS5.IMHz £EF 5L

AEHTHD,

42122 TORNARTLEDaVEAR
TFTOANEBRTLE SavBuEA KD 64QAMITU-T J.83 Annex C) Tlk. L RjLL
—b 5.274Mbps, A—JLATE 13%THY . ARIMLHEIEL 5.95962MHz &7425, LTz
AT ARVMLVHEIBZEERKEEL T 6MHz £THTEABELTHD,

4213 ZEEEN
WMEEBSY WLTETAHENBYETHD, BH. DHARMIRE S XT L(X 5mW
LT RATHEES XT L 500mW LI FETAIENT LU THD,

4214 ZHRBENDHBRE
IRTOEBHRERADEBY ., —50%~+20%E T A ENBLETH S,

4215 FEEARINLIRY
NFETORBRTECVWSIRFTOHEMBMEEELRFIL-ER. BB RV A
AIME S RTFLDOBEBICOVTIER 17 ITRITERBY CGABEIBE R TFLOBEE
[ZDOWTIX, B 18 IZRTESYDEIERRIMNLRRAVERET HENELTH D,

-20

L)L (dBm/MHz)

-25

-30 |

33 o —foo—. A P — ..
[ 1T " E— IS

-40

[ |
I I
22 222 224 228 228 23 232 234 236 238 24 | 242 244 248 248 25

|
22.7 JELE# (GHz) 24.1

-45

17 23GHz FEBEEI AT LA (BER RV B ARHEE) OREERRILLIRY ($ERHE)
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-20 |

-30

=40

L~ L (dBm/MHz)

-50

-60
63 |—.. . .. ———
65 — o AT T I I —
i
]

-70

1

1
22 222 224 22.6;22.8 23 232 234 236 238 24 ;242 244 246 248 25

; I
327 8B (GHz) 24.1

-80

18 23GHz BEMFIEED AT L GLARIRE) OEERARILILT R (HEXHE)

4216 TEFEFOEBEDHAE
HITOERREFRUNESEBLL. FEHNERHICE TR ERFTOREDEFAEIX 100
UW LI (BEBHEEIIEIE 1MHz) | AT 7 REEICE TA R EXKFTOEEDHFBEE 50
UW LT ET B,

422 REREE
BIRMIZE T IERFOREL. O ERZIE~DEZEEEZEL . BITOEKFKRRA
DEEY . AW LITFESTHTENBEETH D,

423 EHIER
4231 xtmEERR
BEIEBIZDOWTIE, BERE 30 T FA—RILDINSGRSToTFHERIFULDFBXIEIE
MFHERETHIEDOTHHIE, Tz ARATHRE S AT LIZDOWTIE, BERE 30 B FA—
MILUALE 60 B2 FA—RILUTO/ISRSToTF ., BATRRE L X T LIZDOVWTIEE
B0 B FA—FILLULE 30 BV FA—RILUTDONSGRSToTHEEREEDOF EXILE
M EETHIEDOTHDHIE,

4232 ZAMFITZEREE
FIERBEOREGAEFICEL-ERBEOERBFERVMEEETIEOTHDHE,

43 BB RTLEDEESH
431 EBRIVISUVRAVATLEOEESH
ERIVINSVRAVATLEDORESEEIX,. 132 ERIVNSVRADATLEDTFHEET]

DELY,
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432 BERXEBHEOHEFRM
BRRXEBFBEOEGFREHIL. 133 BERRXEBED T HRFINDESY,

4.4 BIFEE
ENTEHONIZAEZRICELT. ROEBYETEHIENBEHTHDS, BH.BERELT
T BEEFTRERND UHF FOERETEEERORET—T LAV FTI—RICAAT
BHEEEELTNAN, EEMARAETI—ADB AL E/0 THBLFEHEL.E/0 Tt
BEEOEMEFETEIIEET S,

441 RRBORE
BEEEREBINOCETTME REEEHICINZ . SIEENWERERKATUET S, 1=
L. BERICTELRNSEE. B ENOERARBELEEETRELAVTAET SIENTE
5,188, RBTROBEREMEEEBZS5E(E. X Y—FZRAVTAET 5.
==L AFC NAAyMEBIZTDOWTIE, EEESRERDI OB L HMERET EEMKICTMZ.
EEHNERBEBETAES S,

442 HAERBEHTEIE

CZHESREBIOBEDLEFEEEEMICMZ ., BONDIARINLSHDEEHICD
WTARIGMLT FSA Y —FZRVTREEL. ARIMNLAS D LERREUVUTRESIZHITEE
HDOFH., FNEFNEEND 05%E L 5FRMELZATET 5,

443 ZHhIRE S

BEEEREBRINOCBEEDOLTRAREEERIINZ ., FIEHINRKRELDETAANESL
RNIVEMRTRET, ENFEAVTEREN (WN—RMRIZHH>TIEN—RMAFEHEN) %
BIET B

BEAFC NAAYMEBIZIDOWTIL, EEESHKARINOBEDERKEEERICMA.
EEENADPRRELGDIETAAEELANLEMAKET,. EAFZAVWTEREHEZATE
45,

BEESRERIL. ZELENPRKRELEDETAAEELARILEMZIRELLTNSDH,
—EDNENTEELZFELTIRELNHIEEIE. ZEEXEFELTIEFNDANESLAILET
%,

444 FEEARYNLIRY
EEESREBNOBEDLTRRELEHRICMZ ., ZEHNNRKELDETANESL
RNIVEMATARE T, ARIMLT FIAF—ZFAVTERE N (NN—RAMNRIZH-TIFE/AN—X
FREHENEBIET B, BH ARVMNLT FIA4HF—D nfEEeFEREIL. HifTMEETE
OoNT-SRHFEHBICEHET D&, F-ZL. X KBEIRBDEFEICE WO THEREFIEED
BECEOTRHEBADEENHDHEE L. M REFEHIEZILTAELTHLRL CD5
30



B.AERFOBRER. AREFEHECLOAERREZSRTEBCEYESLEST
60

445 TERFIORE

BEESREBRIOBEDERFEXEMRICINZ., EEHANRKELDIETAAES
LANILEMATZARET, ARV T F A —Z2AVWTERE AN (WN—ZAMNRIZH - TIEN
—AMNAEHBENZRIET . BE ARIMNLT FIAF—D N fREewHEEIE ., HiTHE
HTEHONI-SHBEFEIEICRET HE, =12, B ERIRBDEEICE W THER-ES
HIEDRIEICK > THEEANDEEN HDIEE L. P EREFERZIRLTRAELTLRL,
COEBEE. TERFOBE. pEEEFEHBEC LD EHEREZSRBRHFEBIEYES L
ELT B,

BHE.BREFYroRILNERBISEETIEEICHOTIL. EIETHIEFYUoRILIZET
BEOERBERVPAFCAAMOYMESEMAEBEXEHICMA-IRETAET 5, AlE
FRREEEE X, 30MHz M5 2 REFABETET D, BH. BEREZTALDLHDOILAIEE K
DTFREHDYNATEEED 0.7 EhbETEHIENTESE,, EREN+RICRE MR
EETRBRTIHINATREENBONDSZENATEDGS (X, TOREKHKERD
BIEZEBTHENTES, AIEAHFNEHRIFFLEELDISE L. ERRIHFLEAE
RinFORDERZFLHET S,

446 REFEDRIRMICRHNTIERFDRE

ZEERRIFBFICENT ARV T FIAY—FZ2AVTAET b &, FEEHRE
HEITHEEE. RERBICLTRHET AL GH. BIRMICE I IBRFOREDAE
FUREE R (L, 30MHz Mo 2 REFKETET %o

BE.EREZRAVDLOFBERKRBDTREDVM TEIRED 0.7 EhnsdHIE
MTEREN, BERENTDICRBRMBEEZTDERT DAV IBERENFONDE
AEEEATE S G RIE. TDEAKBEE DR EZER T D ENTE D, BIERImFNEH R
I FERRGHGRIL, ER R FEAERmEFORDEBRFLEMIET 5. 2L, RIEEE
AEWEE L BIEZITHEL,
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BEOE SRORFARE

AREETE M ET ORI BEANDTTEBITIEND., TORILHRMIBICE 1+ HIREFEE.
KERERICEFTE7—TILTLEDGRAEIHDEEFEOREDT-H. 23GHz HERILES
ATLOEMHEGZEEO=D, WA RKEE. BELRAF X (256Q0AM) DiE A, ATHIRE S T
L (2R DFEERICE TR AICOVTIL, SIEHEERFAPBETH S,

WA RBEBEICDNTIL, BLDT—TILTLEBEENAA—RYMEK Y —E XE{ToTLY
PEIREBRFEZADE DERARTHAHEE A D, LMLEM S, 23GHz FFTHIFAATEEAL 400MHz
IEDFEE LYTYICHEITEHE. TLEEBDIRE CH MM BAL T HIEEDRENHLHZEH
5. 21GHz #(21.2~21.4GHz) I E DD ER#HHEZ LYERRICAWSIELGENEZOND, 1=
fZL.DOCSISARX (r—TITLEAUA—FYb) DIEBEEPGEITBLELREFAKICDONT
T4—ILRREIRBRETOHE BICREAZITOIDLENDH D,

256Q0AM ZH .  BICEELZERAAKICOVTIX. INEFTHDI/—IILRRERIZHW TR, BEX
BT DEM C/NEFE=TIENTETLENIEMD, BIZT/—IILREBRZZITOLELH
B

ARE S R T L (BEE) OFERICEITHFAIIONTIE, BERMGRIAAA—D &<

BEHOEEET LT EMERARAZRZEONDREZDRIE AT LELDO FIHEIEH KD
AABETHD,
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[23GHz B ERIEE S AT LD BTHI 4 )
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HBREIE 2024 ST—TIITLEL AT LDEMMEHE I1DSIHB23GHz HERIGE AT LD
BRSOV TR ROEBYETEIENBETHS,

1. —HREOEH
(1) BR#F
23GHz % (23.2GHz~23.6GHz) &9 5,

(2) BEAK
BEr@EEAX. #EARXXERBREEARET D,

(3) ZIRAAK
EXERHBHENZEAR (OFDM) RV 64 EEXRIRIBE R (64QAM) £F 5, %45, /31Oy
MES L. BERET S,

(4) #ERDORE R (FDERE)
Foo R )LBREIZDLNTIL, 23GHz & (23.2GHz~23.6GHz) [ZURFE S LSIZL . BEEBEDIE
EEEZEBELI-LDET S, 4. RARIRE S X7 AL, 23.28GHz~23.52GHz £9 5,

(5) iR K o B Bl P
B9 HiE KO0 B R ERE 6MHz L EET D,

(6) EBIERE
RIERELLIX, 29BULELET B, BHE . FERIBZICELSD/UN 29dBLL T LT ABFMEIERIL, 5
X107/ FELUTET 5,

(7) EKBEEHA~ADES
BB EEHICERI DI B G EETICE,

2. BIRERBEOREMMEY
(1) EEEE
7 EERRMDHERRE
IX10* AT ET D,

1 SEREBFHIIREOHRE
EATOAITLESIVMEARKIEL 5.7MHz EL. TUoRIILEHBTLE aVEA KL
6MHz &9 5,

v ZEHRREN
_34_



WLUTET B, =L, BHBAGES X T LK 5mW LT LBRIRE S X7 LAIX
500mW LA F &9 5,

I ZEFRENDHRRE
—50%~+20% &9 %,

A FIEARIRILIRY
EERRVCOATE S XA TFLOBIHB/IZDOVTIERE 1 ITRITESY . RATHRES
AT LIZDOVWTIERE 2 ITRTEBYET S,

0
-5
r
10 [ ]
= -15
I
=3
2
E
S 20
3
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S 25
_30 |8 + 1
33 o ——-- R R
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-40
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22.7 B # (GHz) 24.1
1 23GHz FEBEEVATL(BERRVAHATTHKE) DEEARTMLIRY (Mt xtE)
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65 23 it Akl ks
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=70
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h REEFOBEDHEE
RATT7ABEBIZE THFERSGT OREDHBMEL 50uW LT FESNEEIZETHF
ERHDAEDHRMEF 1004 W AT ELTSRFEEIREZ IMHz £T5,

(2) ZIEEE
BIRMICET H2BRFOREE, W LLTET S,

(3) ZEhiR®R
7 xtmEE R
BERICOVNTIE. BE 30 B FA—RILDNSKRSToTFFHERZE LU LEDOFBRIZIEM
HHEEEITHLDTHAZE, T, RAFRE S AT LICDOWTIE, BERE 30 £V FA—bIL
UL 60 B FA—RILLUTDNSGRSToTF . BHAARE S AT LIZDOWTITER 10
TUFA—RILLLE 30 EUFA—RILUTD/IRSKRSToTFERRBEDFIE X TIsR T
ETHEOTHH L,

4 ZAMEMEITERR
ZEXRFEDREFZHFITISLEERROMERMERFEZRTHLDTHLH L,

3. BESATFLEORTESH
(1) BREIVISVRAVATLEORESE
23GHz HEBICED AT LG 22GHz HFEIBEEV AT LADFHIZONTIE, XRK%E
mEdHE,

G,e(B )+ Gpe(B,)—Lp-Ls = -81.8(dB]

Gpo( 0 ) : 23GHZ R EIRIEE S AT LDAE 0, FRDRZIET > TFH13(dBi)

Gye( 0 ,) : 22GHZHEIB ISRV AT LDAHE 0, ARADRET > TFF%5(dBi)
Lp : B HRZRIGHkiE X (@23.2GHz)

Ls : ILEPREYMFICLDERKEBLX

22GHz HEBUGE S AT LD 23GHz FERIEEV AT LADFHIZONTE, RRA%E
WmET D&,

Gppo( 0 ) + Gpye(6,) —Lp - Ls < -107.8(dB)

Gpo( 0 ) : 22GHZARER IV SV AV ATLDAE 0, FREIET VT T H B (dBi)
Gp( 0 ,) i 23GHZE BT E S AT LDAE O , FEDZET T T F1E(dBi)
Lp : BHZERGiRkiEX (@23.2GHz)

Ls : ILEPEEVMFICIOERB KL
— 36 —



Wi AERE S X T AL, FHEIEOF-O, MEHICEBRIVUNS RV ATLIZFSE2E
AW EL RIS TORERICRET 5.

NATHRE AT LIE, FHEEDH. B 2 ITRTARIMNLIRVEERT 5,

BE.EBRIVIN VA AT LMD 23GHz FEBRIGESATLOBE/EADFHIZDOLT
F. BEBRAITTFSRIBRELLSLET D,

(2) BERRXEBEOHEFEY
23GHz HRBRIGES AT LNOBRRXEBFAADFTHITONTIE RAXZEHRT D&,

Gye(0,) + Gxy(B,) (=0dBi) — Lp - Ls < - 158.6(dB]

Gy (0 ) : 28GHZHEIRIBE AT LD 6 , ARDEETTTFIB(dBI)
Gxx(0,): BRRXEDZIEFET > T+ F1F(=0dBi)

Lp : BHZER{ckiEX (@23.6GHz)

Ls: IWEFIZKDEIIFELX

B AR AT LI, FHEREDT=H . MEMICERRXERICTFSEE5EZAGNE
MNEELISMTOFERICRET 5,

NATHRE S ZT AKX, FHEREDEO. B 2 ARIMNVIRIEERT 5,

23GHz FIZHFTHERAEERLTCVSIERRXAEETHERTHEE L. BERRXEHEA
DEEHFEFT 501 FEEZHROIEMARIZTLBET HLEBIT. BEICIGLTER
RXEERNARETOICEIZKYFHEEET S,

4. BIEE
BREESHLERIND UHF FOERESEEERORE AV FZTI—RICANTEHIEEL E
EERDAAVETI—ADIGE T E/0 BIRFEERL.E/0 BRBESHEHEESTET S,

(1) AR#ORE
EEEESREB/NOELT IS KA X EHIZMZ  EEHNEEBBATIET S, =12
L. BERICTELVVS AR B EOEFRELLERBNFZEFLAVTATETSHIENT
25, 40B. BEBTROEREBEREEZEZLEEIE. S¥Y—FE2RVTAET S,
==L AFC NAAYMEBITDOVWTIE. BEESRLERIMOELTRMEREEERICMA.
EEH NERBEBETRET S,

(2) HARREFEE
BEGSRESRIOBEZEDERKEELEHRICMA. BONDARNIMNL TN EEAIC
DVWTARIMNLT FIAHF—FZRAVWTREL, ARV D LREVTRE D <HT

LENODRMN., TNENEEND 0.5%&7 5 BIRBIBZAET 5.
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(3) ZEHIREN

BEEESREBIOBEBEDEREEZEEHICNA ., XEHINRAELZFETANES
LRILEMAIKET, BAMHZAVWTEHE N (N—RAMNEIZHH>TIFN—RRFEHEH)
ZHIET D

EHEAFC NAMAYMEFICOWTIE BEESHRARINOREDEFRETEEHICMA.
BEEHNDRRELGDETANESLARLEMAKET, ENFEAVTEREAZAE
5,

BEEERERMNS. EEHNINRRELGDIETANEBLANILEMAIREELTLS
N —EDEBENTEEZFELIIRELNHLEEIL. XELZFLITIEMDAAESLAIL
L5,

(4) FEEARIFILTRY

BEESREBRIOBEDERFEXEMRIINZ . EEHANRKELDIETAAES
LANILEMATZARET, ARV T F AP —Z2AVWTERE N (IWN—ZAMNRIZH - TIEN
—AMNAEHBEN)ZRIET S, BE ARIMNLT FIAF—D N fRewHEEIE ., HiTHE
HTEHONI-SHBFEIEICRET HE, =2, W ERIRBDEEICE W THER-ES
HIEDRIEICK > THEEANDEEN HDIEE L. P FREFERZIRLTRAELTLRL,
COEE. FTERFOBE. pBEEHFEHBEC LD EHREZSRHFEBIEYES L
ELT B,

(5) FAERESDRE

BEBSRERVOBEDOERRZEEHICNA . EELHNANRKRELGDETANES
LANLEMATZRET, ARIMLTF IS4 —EAVTERNERN (WN—RAMRIZH-TIFN
—AMREHBENZBET 5. BHE . ARIMLT FS5A4H— D fRRETHIEE . TR
HTEDON-SRTFEIEIRET D&, F-1ZL. X REIRBDEFEICENTHAEET
HIEORHEICI > TREEANDEENHDHE L. S EREFTEHRERILTAELTHRL,
COGE . AERFNOBER. 2REFEHIRECEDIERRZSRFHBEICEYRS L
BET S

BE.EBFryoRrINEHBRTIHIGEEICHOTIE. FRTIEFYUoRILICEVTEED
EHREEUAFC/AAMAYMESEMAESEEXERICMAIKETRET 5. AT R KK
#HEIL, 30MHz M5 2 REFKETET 5. BH. BEREZAVDLOTRIEREKBD TR
ZNINATRRBDO0TENLET HIENTESED ERENTDICREMNEEZT7
MEYT DNV TBRENTONSENEATESG AL, TORKMERDAEEZS
B9 D EMNTED AIE R FAESRRIEFEELTHE AL, Eh#RinF &R EREF D
FDBRKFEMIET 5.

(6) ZIEREDEIRMICHESNITHIERFORE

ZEERRIFFICBEVNT, ANV TF A —FZRAVTRET H & EEEFRE
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£EITLHEEF. REREICLTATET AL BHE BIRNICEI HERFOREDAE
FUREE R (L, 30MHz Mo 2 REFKETET %o

BE.BEREZRAVDLDXBERKBD TREDYM IEIREAD 0.7 fEhineTHTE
MTEZEN. BREDN TR ICRBEMEBEEZTDHET DAV TBRRENFONDS
ENGEATED G R, TDORIRBERDBEZEW T HENTED, AIERImFMNZE
hiRinFERELGHERIE. BRI FEAERmFORMDBRFEMES . L. %
BEEENGWNGEE, BIEZITHEL,
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£ £ & H

SEZEH 23GHz FERXXER B RO FIEHRICDOLT

SEEH2 23GHz HEBIGEE VAT LD T HRERA/NTA—4

ZEEM3 BRIV RAD AT LOFBRER/INTA—R

SEEM 4 23GHz HERIGEL AT LOLERIVNS VAV AT LAND AT ERE

fREEREIZDULNT

SEEHS 23GHz HEMRIGIEV AT LEEB IV SV AV AT LEDT T8
RIEEEL-TEMREMOREHER

ZEEH 6 ITU-R &h& RA.769-2

SEEHT BRXXEBABEDFHREFHER
SEEH 8 FisEgvy T

SEEH9 BIERELLIZONT

SEZEM10 BRI ETERICRET St
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BIR R ERR D R UER 2 FREfRIZ DT
. 23GHzB EREXXHRAE—%

SEREH

et R R
i PR BHE = |

N I | o
2 VERAAFZE! [ERESREE)INH (1133%0,4585192943") (33110.7235195726")
B Rl N F - A
¢ | VERABEET parman (o4 171080) | (20412083
[ xmiom s i
6 JbRENE pmEmags mEx (1112110.532228;} &220.633;2152{}
7 =R KRBT R ALER 1(450.;‘91;3886067)" 3(26 :918%38)
AT e
9 NICTEEE s (EREEsxmn (11% 600051) (3;55‘"9 o
10 | Ex#IEREOLIE pueodss BhbEs (111%".032;200;) (-’;)%18511418)
11 | HDUOROE  [RERmEAMRL st arsean | os.504500
12 JAXAEIE  [EBREAT FEHLHER %55832623‘15) (26612;95573)
N N T o
- O™ uRRuAn WAk#ER o seerzey | an.213308
15 EREemE |[ERERERET ERBALER (113;’%53312057) ?31142;;3;)
6 | mome ppammr e | e [ s

F1:ELXRXE

KRVLBIERIFTFRE KFREB|EE: 0197—22—7111

F2:ENMRXEHAUFEERBAFRHFE KKREFE:0267-98-4300

I3 :FARERRB

(E#EEO)

EiZXXE BREXXEAEBDMERSEHR
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2. 23GHzH ( 23.6GHz~24.0GHz) D7V E=T7 5 FEBERIZDLVT

[23GHzZHE DT UEZT N FiEfg nmikixn)
(J,K)=(1,1):23.69450GHz {3 . (2,2):23.72263GHz{F3k . (3,3):23.87012GHz

BROBELEICL>T. 7 FEDERE. BE. 7VE=T A FOELVI-YEEBERE X
EILENTES,

193 reglul:l (lu 250, DD 125) Sgr B {00, 750 -0C, 125)
% 2F (1,1)- 1 2F .- Y ;
(2,2} --—-—-- (2 2 ymenican
1] T - Lo
1E = 1 Lk .'5-:';*"::'."- -
~ AR\
-g : s 7N ] : A R ]
'ﬂ ww-n-—-hr"‘:ﬂ"-“r f;,w- D ;unhwﬂ-n——lm;ﬁ" v""ht...-u-wlz
g -200 -100 QO 100 200 -200 -100 0 100 200

LSR velocity (km s-1) LSR velocity (km s°1)

K1 7UoEZTHEHEDARILILDA

(3,3) x
=l
0er (2 G} 23.87GHz
. J=2""2—=(2,1) ¢
=) — (5.5) = Z372GHz
S L
=  esol-
B _ 23.69GHz
- 5
K)=(0,
obs—= g':J )=(0,0)
K=0 K=1  K=2  K=3

B2 (E)7VEZTHFDIRILF—LANILEEE (B)DFETI
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3. 23GHzHED A S FREE O EE S

NH, (3,3)
23.87GHz
23.42GHz
NH, (2,2)
CH,OH 10,-9, 23.72GHz
NH, 8,-8; 23.23GHz H65 @ 23.40GHz 23.44GHz
He65 o 23|41GHz gGH NH, (1,1)
HC,N 40-39 23.24GHz 3.56GHz 23.69GHz
23.46GHz 3000km/sD R 75 R
Vg H : | R
ERFHA
23.3GHz 23.4GHz 23.5GHz 23 gﬁfeéi
23.2GHz 23.6GHz

3 #RIE K

* 23GHABDTUEZTH FERIE. ERRXBAORAN >EERSNTHY. BEHERIS
EoT HFEDEE. BE. TVE-THTDRBEV - YERBERELETT BENTED,

* FHEEICKDFRARIZD A3000km/sLl L TEI M BER:A (FIZ L7 —T220) TlE.
2346GHZLL TDIEWERBM TV EZ7HF0,1)D BAINShTWNS,

* BRRXEBOFFICBERELT-23.2-23.6CGHZFICE VW THERRXEANTHhhTEY.
XEQGWEETEEZEILTHRLVEDEENBRRXERENOHEINT-,
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23GHZ R BARMEIEV AT LD FSHBETR/NNTA—A

SEEH

2 E & &

R 23.2~23.6GHz
ZEHIRED 1w

23dBi T OR—TTF
EET TG 34.5dBi O30cm/ NSRS Y

40dBi ®60cm/ SRS
REREX GEE) 1dB
RETUTTIE 34.6dBi 30¢
REREX (B 1dB
ZIEHM TR 5dB
FHErRE —118.8dBm/MHz I/N=—10dB
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BRIV ADTFHRETR/NTA—S

SEEH3

44 5 ) HiEE LA e
45 4 P S 204 ~ 22 6GHz (IEEE) . 23.0 ~ 23.26Hz (SE)
S H 27dBm
5 A RS e 36. 5MHZLLT (640AM)
A= 64QAN
75 46dBi (120cm) 40dBi (60cm) EBHAT VT
e ITU-R F.699 (Single entry)
7 2T TR [TU-R F.1245 (Ageregate)
7 LS 50m 20m
E18 TRERE L
ERA 0 MYSLEE L 7 LT (LE
MEEH 8dB
] s 1o s 4E 1% - —10dBm (/10kHz~ /MHzZ)
N Y E ';h" -E ™
PREHOHKEIE | - 1) > 2 sat - ~13dBm/MHz
12 % . -115, ==
g, | FEAT S -115.6dBn/iz (1/N=-10dB)

Fig st F i : -40dBm

CE) RRDARYY(FREALGLEDTHY . HT B ATLELTRET—RAZREL-LDTEALY,




SEEH 4

23GHz FEBEEVRATLNOGEBRI Y S VAV AT LD EBRREIERIC DT

BRIV VRV ATLDOFBRERANSA—2DOR., THEENKEBIRETUTTE
LTo120cm NSRS T oTFHEL, BRIV FS VA AT LEERATS I/N Z# (—10dB)
BFLURENTHSRENEHFBSLARLEFHR T 2EEHHEMERRERMICOVLVTRE Lz, T8
EHNERLE LT, HHZERGEEAB LU 236H: HEBIEE AT LEEZEDEFANEEERE
L=,

BRIV VAVRATLOETIIUTOESY ELT=,
- ZIEZE R RIS Gar : 46.0 (dBi) (@ 120cm /NSRS 7 o TF)
- R ERRIBL Lfr - 0 (dB)
- RTYTFRERFH LA IN: -115.8 (dBm/MHz) (I/N=—10dB)
- BREIEFSHFSLAIL - —40 (dBm)

23GHz HEBEEVATLOBERIIUTOELY & LT,
- EEEHHREN
EER Pt : 30.0 (dBm) 31W
FARRE S X7 L Ptf : 27.0 (dBm) <500mW
- AT T RAFEGRE
EER Pts : —33.0 (dBm/MHz) AT
MR & X 7 L Ptsf : —63.0 (dBm/MHz) LLF
- EEMRERIBL LT 1 (dB)
- EET T T ARAFG GO  LTORET S,

ERDURATLETTED &IC 236H HEBIGEV AT LEET VT FIC L HFTERERIERE = .
RATYTAFSERVBREIMEFHITEDNTRE L=,

O RFVTFRFHIZDONT
FrEREfREEREAE 2 D B A ZERIEIE R Lp (£,
Lp=Pts+Gat 8 —Lft+Gar—Lfr—IN (dB)
=—334+Gat6 —14+46—0— (—115.8) (dB)
=127.84+Gat6 (dB)

tROETOLEEY ., AATKE S AT LTIE, 97.8+6t6 (dB) &%,

FEREL T - 23200MHz (A : 0.01293) & BHHZERMMEHREAL Lp N oFTEBEIREER d (m) ZRD
%

BHZERIEEEXIE.
Lp=@mrd/ 1)?
WE-T. FAEBRIEEREd () (X, d=AJV Lp/dnt &% 5,

O BREHEFSHIZONT
FrE Rt FRIERE A 2 D B HERMGIBEL Lp (.
Lp=Pt+Gat 6 —Lft+Gar—Lfr—REMEFHHFRL NI (dB)
=30+Gat —1+46—0— (—40) (dB)
=115+Gat6 (dB)
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LEEERBRICATERIREIER# d (m) ZXRDD, GH. AAITKE A TLIZEWNTIE L =112
+ GatoO &1 5,

LLEIC&k Y, 236Hz HERIGESRATLREET VT HFEARANLDHE 0 BITKD-FIERR
iRt d (km) ZUTORIZTT,

WEEIZG—ToTT

FHARMSDAE (F) FEF G Gat 6 (dBi) ik
0~ =45 23 E:
+60 13
+75 5
+90~=+180 -7
0em NSRS T UTF
FHEANLDAE (E) | ARAFIFGato (dBi) ik
0 34.5 FAM
+5 16.5
+15 4.5
+30~=+180 -5.5
60cm /x5 7/RS (ITU-R F. 699 451%)
FHAAMLDAE (B) | AAFIEGato (dBi) ikl
0 40 FAME
+5 18
+15 6
+30 -2
+50~=+180 -6
WEEIE—T VT
FAMEL FTERfREERE d (km)
SDAE EE R NAATHRE S X T LA e
6 (&) RTVTFRFH | BRENETS | RATVTF7RAFH | BRENETS
0~=+45 35. 68 8.18 1.13 5.79 FAM
+60 11. 29 2.59 0. 357 1.83
+75 4.50 1.03 0.142 0.73
+90~ 1.13 0.26 0.036 0.19
+180
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0cm NSRS 7T+

FAMEL FrERfmEERE d (km)
>DHE EER NATIRE S X T L e
0 (FE) ARTYVTFRAFH | BREHNETS | RATVTF7RATH | RENETS
0 134.10 30.72 4.25 21.75 FAM
+5 16. 89 3. 81 0.534 2.1738
+15 4.25 0.98 0.134 0. 688
+30~=+
180 1.35 0. 31 0.042 0.217
60cm NSRS T T+
FAMEH FrERfmEERE d (km)
>DHE EER NATIRE S X T L e
0 (FE) ARTYVTFRAFH | BRENETS | RTVF7RATH | RENETS
0 252. 60 57.817 7.99 40.97 FAM
+5 20.07 4.60 0.634 3.26
+15 5.04 1.16 0.159 0.82
+30 2.01 0. 460 0.063 0.325
+80~=+
180 1.27 0.290 0.040 0. 205
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SEENS

23GHZHEMIBES AT LB ISRV AT LEDT U TFHERAEZEBL-FrEst imIRRE D IREHER

_'[9_
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23GEIMEIE AT LD S22GEB TR SUAV AT LAD FHRETD

22GRBTUNIVAV AT LDT T FEMAFEZE BL-FTEMRERORH

23GEAFITEL AT L 220GEMI VNIV AD AT L
v OR—T7oTF o 120cm/NSRS T T+
6,=0° —> /
AT T RAFGIRE: ATYFRAHFBTFHELAI:
-33dBm/MH _ -115.8dBm/MH
mivinz |GERERAX 108) | mivinz
"~ BF Bk 1

8,: 23GEBUTEVATADTITTEEMNS22GEIRIVIMIVAVATAE RI-AE
0,: 22GEIRIVINIVAVATADTUTT XM H23CERTEVATAER-AE

23GEIRLE AT Ln 22GEMIUNSURYV AT L
95— (0,=0~=%45" ) 35.7km 120cm (B,==£0° )
TXH LA HRERBX TUTTRIE LA VA EEEIGEEES LA VB TUTHRIE ZELAL
1.0dB 23.0dBi - 150.8dB - 46.0dBi
-33.0dBm -11.0dBm 23.2GHz -161.8dBm -115.80dBm
AT HLA L :-115.8dBm
98— (6,=0~=%45" ) 250m 120cm (6,= %15 )
TXH LA HRERBX TUTHRIE LA VA EEEIGEEES LA LB TUTTRIE ZELAIL
1.0dB 23.0dBi - 107.7dB - 2.9dBi
-33.0dBm -11.0dBm 23.2GHz -118.7dBm -115.80dBm
HATHLANL:-115.8dBm
98— (6,=0~=%45" ) 105m 120cm (6 ,= £30° )
TXH LA HRERBX TUTHRIE LA VA EEETGEEES LA LB TUTTRIE ZELAL
1.0dB 23.0dBi - 100.2dB - —4.6dBi
-33.0dBm -11.0dBm 23.2GHz -111.2dBm -115.80dBm
AT HLANL:-115.8dBm
£4948— (0,=0~=%45" ) 59m 120cm (0 ,=48° ~=+180° )
TXH LA HELRIB K TUTHRIE LATILA EEETGEEES LA LB TUTTRIE ZELAL
23.0dBi 95.1dB -9.7dBi
-33.0dBm ~11.0dBm 23.2GHz -106.1dBm ~115.80dBm

HATHLANL:-115.8dBm
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23GEIMEIE AT LD S22GEB TR SUAV AT LAD FHRETQ

22GRBTUNIVAV AT LDT T FEMAFEZE BL-FTEMRERORH

23GEMIEEV AT L 220GEMI VNIV AD AT L
v OR—T7oTF o 60cmM/ NSRS 7T+
6,=0° —>
AT T RAFGIRE: ATYFRAHFBTFHELAI:
-33dBm/MH _ -115.8dBm/MH
mivinz |GERERAX 108 | mivinz
"~ BF Bk “1

8,: 23GEBUTEVATADTITTEEMNS22GEIRIVIMIVAVATAE RI-AE
0,: 22GEIRIVINIVAVATADTUTT XM H23CERTEVATAER-AE

17.9km

20GEMIVINSVRAV AT L

60cm (6,==£0° )

EEESGEEES

144.8dB

23.2GHz

353m

EEESGEEES

110.7dB

23.2GHz

149m

EEESGEEES

103.2dB

23.2GHz

83m

EEESGEEES

28GEMRIRE S RT L
98— (6,=0~=%45" )
TXHALAL IAEIRIB K TV HIE LA VA
1.0dB 23.0dBi
-33.0dBm -11.0dBm
98— (6,=0~+£45" )
TXH ALAN HREIRIE X TV HIE LA VA
1.0dB 23.0dBi
-33.0dBm -11.0dBm
98— (6,=0~+£45" )
TXH ALAN HAEIRIB K TUITHIE LA VA
1.0dB 23.0dBi
-33.0dBm -11.0dBm
98— (6,=0~+£45" )
TXHE ALAN HERIEE TYITHIE LA VA
1.0dB 23.0dBi
-33.0dBm -11.0dBm

98.1dB

LALB TUTHHIE ZELA L
40.0dBi
-155.8dBm -115.80dBm
HATHLAN:-115.8dBm
60cm (6,= %15 )
LAVB TUTTFIE ZELA L
5.9dBi
-121.7dBm -115.80dBm
HAT#HLAN:-115.8dBm
60cm (6,=+30° )
LALB TUTTFIE ZELAL
-1.6dBi
-114.2dBm -115.80dBm
HATHBLAN:-115.8dBm
60cm (09,=48" ~=%180° )
LA'ILB TUTTRIE ZELAL
-6.7dBi
-109.1dBm -115.80dBm

23.2GHz

HATHBLAN:-115.8dBm
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23GEIMEIE AT LD S22GEB TR SUAV AT LADFHRETR

22GRBTUNIVAV AT LDT T FEMAFEZE BL-FTEMRERORH

23GEAFITEL AT L 220GEMI VNIV AD AT L
30cm/NSRS T T+ o 120cm/NSIRS T T+
6,=0° —> / _
AT T RAFGIRE: ATYFRAHFBTFHELAI:
-33dBm/MH _ -115.8dBm/MH
mivinz |GERERAX 108 | mivinz
"~ BF Bk 1

8,: 23GEBUTEVATADTITTEEMNS22GEIRIVIMIVAVATAE RI-AE
0,: 22GEIRIVINIVAVATADTUTT XM H23CERTEVATAER-AE

23GEIREEIRT Ln 220GEMIVINSVAV AT L
30cm/S5HRS (6,=0° ) 134.1km 120em/85HRS (6,=%0° )
TXHEALAN ERIB % 7UITFIE LATIVA EEEESDE-ES LA'ILB TUITRIE ZELAL
1.0dB 34.5dBi - 162.3dB - 46.0dBi
-33.0dBm .5dBm 23.2GHz -161.8dBm -115.80dBm
AT HLA L :-115.8dBm
30ecm/35HRS (6,=0°) 939m 120ecm/85HRS (0,= £15° )
TXHEALAN RERIEL 7UTHRIE LA'ILA BHZEREX LA VB TUTHRIE ZELAL
1.0dB 34.5dBi - 119.2dB - 2.9dBi
-33.0dBm .5dBm 23.2GHz -118.7dBm ~115.80dBm
AT HLA L :-1158dBm
30ecm/85HRS (6,=0°) 396m 120ecm/85HRS (0,= £30° )
TXH LA HRERBX TV FE LATILA EEESGEEES LA'ILB TV FE ZELAIL
1.0dB 34.5dBi - 111.7dB - -4.6dBi
-33.0dBm .5dBm 23.2GHz -111.2dBm ~115.80dBm
AT HUA L :-115.8dBm
30ecm/85HRS (6,=0°) 220m 120ecm/85HRS (6,= £48° ~=+180° )
TXH LA HRERBX TUTTRIE LATIVA EEESGEEES LA'ILB TUTTRIE ZELAIL
1.0dB 34.5dBi - 106.6dB - -9.7dBi
-33.0dBm .5dBm 23.2GHz -106.1dBm -115.80dBm

AT HLA L :-115.8dBm



_99_

23GEIMEIE AT LD S22GEB TR SUAV AT LAD FSHRET@

22GRBTUNIVAV AT LDT T FEMAFEZE BL-FTEMRERORH

23GEAFITEL AT L 220GEMI VNIV AD AT L
30cm/NSIRSTUTF o 60CcM/ NSRS T TF
6,=0° —>
AT T RAFGIRE: ATYFRAHFBTFHELAI:
-33dBm/MH _ -115.8dBm/MH
mivinz |GERERAX 108 | mivinz
"~ BF Bk 1

8,: 23GEBUTEVATADTITTEEMNS22GEIRIVIMIVAVATAE RI-AE
0,: 22GEIRIVINIVAVATADTUTT XM H23CERTEVATAER-AE

23GEMRIEE AT Ln 22GEMRIVNTIVAV AT L
30ecm/8TARS (6,=0") 67.3km 60cm/8TRS (0,=£0° )
TXHALAN HaERIEE TUTTRIE LA LA EEESDEES LA'IVB TUTTRIE ZELAN
1.0dB 34.5dBi 156.3dB 40.0dBi
-33.0dBm .5dBm 23.2GHz -155.8dBm -115.80dBm
FEFHLAN:-115.8dBm
30cm/85HRS (0,=0° 1.3km 60cm/S5HRS (0,= £15° )
TXHALAN HeERIEE TUTTRIE LA LA EEESDECES LA'ILB TUTTRIE ZELAN
1.0dB 34.5dBi 122.2dB 5.9dBi
-33.0dBm .5dBm 23.2GHz -121.7dBm -115.80dBm
HEFHLAN:-115.8dBm
30ecm/85HRS (0,=0° 560m 60cm/S5HRS (0,= £30° )
TXH ALAN inEREL 7UTTFIE LAIVA BHEZMEX LA LB TUTHRIE ZELA L
1.0dB 34.5dBi 114.7dB -1.6dBi
-33.0dBm .5dBm 23.2GHz -114.2dBm -115.80dBm
HEFHLAN:-1158dBm
30cm/85RS (0,=0° 311m 60cm/SSHRS (0,= £48° ~£180° )
TXH ALAN RERIEL 7UTTFIE LAVA BHEZMEX LA LB TYTHRIE ZELA L
1.0dB 34.5dBi 109.6dB -6.7dBi
-33.0dBm .5dBm 23.2GHz -109.1dBm -115.80dBm

E#

BFBHLA N :-115.8dBm
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23GEIMEIE AT LD S22GEB TSRV AT LAD FHEETG

60cM/NSRST T+

(7

RTVT AREGEE -

23GEAFITEL AT L

-33dBm/MHz

—>

22GRBTUNIVAV AT LDT T FEMAFEZE BL-FTEMRERORH

220GEMI VNIV AD AT L

|(%1§$ﬁ%ﬁ#§9& 1dB)

i<
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RECOMMENDATION ITU-R RA.769-2

Protection criteria used for radio astronomical measurements
(Question ITU-R 145/7)

(1992-1995-2003)

The ITU Radiocommunication Assembly,

considering

a) that many of the most fundamental astronomical advances made in the past five decades,
(e.g. the discovery of radio galaxies, quasars, and pulsars, the direct measurement of neutral
hydrogen, the direct measurement of distances of certain external galaxies, and establishment of a
positional reference frame accurate to ~20 arc Us) have been made through radio astronomy, and
that radio astronomical observations are expected to continue making fundamental contributions to
our understanding of the Universe, and that they provide the only way to investigate some cosmic
phenomena,;

b) that the development of radio astronomy has also led to major technological advances,
particularly in receiving and imaging techniques, and to improved knowledge of fundamental
radio-noise limitations of great importance to radiocommunication, and promises further important
results;

c) that radio astronomers have made useful astronomical observations from the Earth’s surface
in all available atmospheric windows ranging from 2 MHz to 1000 GHz and above;

d) that the technique of space radio astronomy, which involves the use of radio telescopes on
space platforms, provides access to the entire radio spectrum above about 10 kHz, including parts of
the spectrum not accessible from the Earth due to absorption in atmosphere;

e) that protection from interference is essential to the advancement of radio astronomy and
associated measurements;

1) that radio astronomical observations are mostly performed with high-gain antennas or
arrays, to provide the highest possible angular resolution, and consequently main beam interference
does not need to be considered in most situations, except when there is the possibility of receiver
damage;

g) that most interference that leads to the degradation of astronomical data is received through
the far side lobes of the telescope;

h) that the sensitivity of radio astronomical receiving equipment, which is still steadily
improving, particularly at millimetre wavelengths, and that it greatly exceeds the sensitivity of
communications and radar equipment;

1) that typical radio astronomical observations require integration times of the order of a few

minutes to hours, but that sensitive observations, particularly of spectral lines, may require longer
periods of recording, sometimes up to several days;
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k) that some transmissions from spacecraft can introduce problems of interference to radio
astronomy and that these cannot be avoided by choice of site for an observatory or by local
protection;

1) that interference to radio astronomy can be caused by terrestrial transmissions reflected by
the Moon, by aircraft, and possibly by artificial satellites;

m) that some types of high spatial-resolution interferometric observations require simultaneous
reception, at the same radio frequency, by widely separated receiving systems that may be located
in different countries, on different continents, or on space platforms;

n) that propagation conditions at frequencies below about 40 MHz are such that a transmitter
operating anywhere on the Earth might cause interference detrimental to radio astronomy;

0) that some degree of protection can be achieved by appropriate frequency assignments on a
national rather than an international basis;

p) that WRCs have made improved allocations for radio astronomy, particularly above
71 GHz, but that protection in many bands, particularly those shared with other radio services, may
still need careful planning;

q) that technical criteria concerning interference detrimental to the radio astronomy service
(RAS) have been developed, which are set out in Tables 1, 2, and 3,

recommends
1 that radio astronomers should be encouraged to choose sites as free as possible from
interference;
2 that administrations should afford all practicable protection to the frequencies and sites

used by radio astronomers in their own and neighbouring countries and when planning global
systems, taking due account of the levels of interference given in Annex 1;

3 that administrations, in seeking to afford protection to particular radio astronomical
observations, should take all practical steps to reduce all unwanted emissions falling within the
band of the frequencies to be protected for radio astronomy to the absolute minimum. Particularly
those emissions from aircraft, high altitude platform stations, spacecraft and balloons;

4 that when proposing frequency allocations, administrations take into account that it is very
difficult for the RAS to share frequencies with any other service in which direct line-of-sight paths
from the transmitters to the observatories are involved. Above about 40 MHz sharing may be
practicable with services in which the transmitters are not in direct line-of-sight of the
observatories, but coordination may be necessary, particularly if the transmitters are of high power.
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Annex 1

Sensitivity of radio astronomy systems

1 General considerations and assumptions used in the calculation of interference levels

1.1 Detrimental-level interference criterion

The sensitivity of an observation in radio astronomy can be defined in terms of the smallest power
level change AP in the power level P at the radiometer input that can be detected and measured. The
sensitivity equation is:

= (1)

ﬂAfol‘

ap_ 1
P

where:
P and AP: power spectral density of the noise
Afo:  bandwidth

¢t integration time. P and AP in equation (1) can be expressed in temperature
units through the Boltzmann’s constant, 4:

AP=k AT; also P=kT 2)

Thus we may express the sensitivity equation as:

AT = T (3)
N Afot
where:
T=T4 + Tx

This result applies for one polarization of the radio telescope. T is the sum of 74 (the antenna noise
temperature contribution from the cosmic background, the Earth’s atmosphere and radiation from
the Earth) and Tk, the receiver noise temperature. Equations (1) or (3) can be used to estimate the
sensitivities and interference levels for radio astronomical observations. The results are listed in
Tables 1 and 2. An observing (or integration) time, ¢, of 2000 s is assumed, and interference
threshold levels, APy, given in Tables 1 and 2 are expressed as the interference power within the
bandwidth Afthat introduces an error of 10% in the measurement of AP (or A7), i.e.:

APy =0.1AP Af 4)

In summary, the appropriate columns in Tables 1 and 2 may be calculated using the following
methods:

— AT, using equation (3),
— AP, using equation (2),

— APy, using equation (4).
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The interference can also be expressed in terms of the pfd incident at the antenna, either in the total
bandwidth or as a spectral pfd, Sy, per 1 Hz of bandwidth. The values given are for an antenna
having a gain, in the direction of arrival of the interference, equal to that of an isotropic antenna
(which has an effective area of ¢*/4n /%, where ¢ is the speed of the light and £ the frequency). The
gain of an isotropic radiator, 0 dBi, is used as a general representative value for the side-lobe level,
as discussed under § 1.3.

Values of Si; Af (dB(W/m?)), are derived from APy, by adding:
20 log f—158.5 dB (5)

where f(Hz). Sy is then derived by subtracting 10 log Af'(Hz) to allow for the bandwidth.

1.2 Integration time

The calculated sensitivities and interference levels presented in Tables 1 and 2 are based on
assumed integration times of 2000 s. Integration times actually used in astronomical observations
cover a wide range of values. Continuum observations made with single-antenna telescopes (as
distinct from interferometric arrays) are well represented by the integration time of 2000 s, typical
of good quality observations. On the other hand 2000 s is less representative of spectral line
observations. Improvements in receiver stability and the increased use of correlation spectrometers
have allowed more frequent use of longer integration times required to observe weak spectral lines,
and spectral line observations lasting several hours are quite common. A more representative
integration time for these observations would be 10 h. For a 10 h integration, the threshold
interference level is 6 dB more stringent than the values given in Table 2. There are also certain
observations of time varying phenomena, e.g. observations of pulsars, stellar or solar bursts, and
interplanetary scintillations for which much shorter time periods may be adequate.

1.3 Antenna response pattern

Interference to radio astronomy is almost always received through the antenna side lobes, so the
main beam response to interference need not be considered.

The side-lobe model for large paraboloid antennas in the frequency range 2 to 30 GHz, given in
Recommendation ITU-R SA.509 is a good approximation of the response of many radio astronomy
antennas and is adopted throughout this Recommendation as the radio astronomy reference antenna.
In this model, the side-lobe level decreases with angular distance (degrees) from the main beam axis
and is equal to 32 — 25 log ¢ (dBi) for 1° < @ < 48°. The effect of an interfering signal clearly
depends upon the angle of incidence relative to the main beam axis of the antenna, since the side-
lobe gain, as represented by the model, varies from 32 to —10 dBi as a function of this angle.
However, it is useful to calculate the threshold levels of interference strength for a particular value
of side-lobe gain, that we choose as 0 dBi, and use in Tables 1 to 3. From the model, this side-lobe
level occurs at an angle of 19.05° from the main beam axis. Then a signal at the detrimental
threshold level defined for 0 dBi side-lobe gain will exceed the criterion for the detrimental level at
the receiver input if it is incident at the antenna at an angle of less than 19.05°. The solid angle
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within a cone of angular radius 19.05° is 0.344 sr, which is equal to 5.5% of the 27 sr of the sky
above the horizon that a radio telescope is able to observe at any given time. Thus if the probability
of the angle of incidence of interference is uniformly distributed over the sky, about 5.5% of
interfering signals would be incident within 19.05° of the main beam axis of an antenna pointed
towards the sky. Note also that the 5.5% figure is in line with the recommended levels of data
lossto radio astronomy observations in percentage of time, specified in Recommen-
dation ITU-R RA.1513.

The particular case of non-GSO satellites presents a dynamic situation, that is, the positions of the
satellites relative to the beam of the radio astronomy antenna show large changes within the time
scale of the 2000 s integration time. Analysis of interference in this case requires integrating the
response over the varying side-lobe levels, for example, using the concept of epfd defined in
No. 22.5C of the Radio Regulations (RR). In addition it is usually necessary to combine the
responses to a number of satellites within a particular system. In such calculations it is suggested
that the antenna response pattern for antennas of diameter greater than 100 A in Recommendation
ITU-R S.1428 be used to represent the radio astronomy antenna, until a model based specifically on
radio astronomy antennas is available; see § 2.2 for further discussion.

14 Bandwidth

Equation (1) shows that observations of the highest sensitivity are obtained when radio astronomers
make use of the widest possible bandwidth. Consequently, in Table 1 (continuum observations), Af’
is assumed to be the width of the allocated radio astronomy bands for frequencies up to 71 GHz.
Above 71 GHz a value of 8 GHz is used, which is a representative bandwidth generally used on
radio astronomy receivers in this range. In Table 2 (spectral line observations) a channel bandwidth
Af equal to the Doppler shift corresponding to 3 km/s in velocity is used for entries below 71 GHz.
This value represents a compromise between the desired high spectral resolution and the sensitivity.
There are a very large number of astrophysically important lines above 71 GHz, as shown in
Recommendation ITU-R RA.314 and only a few representative values for the detrimental levels are
given in Table 2 for the range 71-275 GHz. The channel bandwidth used to compute the detrimental
levels above 71 GHz is 1 000 kHz (1 MHz) in all cases. This value was chosen for practical reasons.
While it is slightly wider than the spectral channel width customary in radio astronomy receivers at
these frequencies, it is used as the standard reference bandwidth for space services above 15 GHz.

1.5 Receiver noise temperature and antenna temperature

The receiver noise temperatures in Tables 1 and 2 are representative of the systems in use in radio
astronomy. For frequencies above 1 GHz these are cryogenically cooled amplifiers or mixers. The
quantum effect places a theoretical lower limit of Af/k on the noise temperature of such devices,
where 4 and k are Planck’s and Boltzmann’s constants, respectively. This limit becomes important
at frequencies above 100 GHz, where it equals 4.8 K. Practical mixers and amplifiers for bands at
100 GHz and higher provide noise temperatures greater than Af7k by a factor of about four. Thus, for
frequencies above 100 GHz, noise temperatures equal to 44f/k are used in Tables 1 and 2.
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The antenna temperatures in the Tables are also representative of practical systems in use in radio
astronomy. They include the effects of the ionosphere or the neutral atmosphere, ground pickup in
side lobes resulting from spillover or scattering, ohmic losses, and the cosmic microwave
background. At frequencies above 100 GHz the atmospheric losses due to water vapour in the
neutral atmosphere become very important. For these frequencies the values given are typical of the
terrestrial sites used for major millimetric-wave radio astronomy facilities, such as Mauna Kea,
Hawaii, or the Llano de Chajnantor at an elevation of 5000 m in Chile, which is the site chosen for
a major international radio astronomy array for frequencies in the range 30 GHz to 1 THz.

2 Special cases

The levels given in Tables 1 and 2 are applicable to terrestrial sources of interfering signals. The
detrimental pfd and spectral pfd shown in Tables 1 and 2 assume that interference is received
through a 0 dBi side lobe, and should be regarded as the general interference criteria for high
sensitivity radio astronomy observations, when the interference does not enter the near side lobes.

2.1 Interference from GSO satellites

Interference from GSO satellites is a case of particular importance. Because the power levels in
Tables 1 and 2 were calculated based on a 0 dBi antenna gain, interference detrimental to radio
astronomy will be encountered when a reference antenna, such as described in Recommen-
dation ITU-R SA.509, is pointed within 19.05° of a satellite radiating at levels in accordance with
those listed in the Tables. A series of such transmitters located around the GSO would preclude
radio astronomy observations with high sensitivity from a band of sky 38.1° wide and centred on
the orbit. The loss of such a large area of sky would impose severe restrictions on radio astronomy
observations.

In general, it would not be practical to suppress the unwanted emissions from satellites to below the
detrimental level when the main beam of a radio telescope is pointed directly towards the satellite.
A workable solution is suggested by observing the projection of the GSO in celestial coordinates as
viewed from the latitudes of a number of major radio astronomy observations (see
Recommendation ITU-R RA.517). If it were possible to point a radio telescope to within 5° of the
GSO without encountering detrimental interference, then for that telescope a band of sky 10° wide
would be unavailable for high-sensitivity observations. For a given observatory this would be a
serious loss. However, for a combination of radio telescopes located at northern and southern
latitudes, operating at the same frequencies, the entire sky would be accessible. A value of 5°
should therefore be regarded as the requirement for minimum angular spacing between the main
beam of a radio astronomy antenna and the GSO.

In the model antenna response of Recommendation ITU-R SA.509, the side-lobe level at an angle
of 5° from the main beam is 15 dBi. Thus, to avoid interference detrimental to a radio telescope
meeting the antenna side-lobe performance of Recommendation ITU-R SA.509, pointed to within
5° of the transmitter, it is desirable that the satellite emissions be reduced 15 dB below the pfd given
in Tables 1 and 2. When satellites are spaced at intervals of only a few degrees along the GSO, the
emission levels associated with the individual transmitters must be even lower to meet the
requirement that the sum of the powers of all the interfering signals received should be 15 dB below
APy in Tables 1 and 2.
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It is recognized that the emission limitations discussed above cannot, in practice, be achieved so as
to enable sharing of the same frequency band between radio astronomy and down-link
transmissions from satellites to take place. The limitations are, however, applicable to unwanted
emission from the satellite transmitters, which fall within the radio astronomy bands listed in
Tables 1 and 2. These emission limitations have implications for the space services responsible for
the interference, which require careful evaluation. Furthermore, the design of new radio astronomy
antennas should strive to minimize the level of side-lobe gain near the main beam as an important
means of reducing interference from transmitters in the GSO.

2.2 Interference from non-GSO satellites

In the case of non-GSO satellites, and in particular for low-Earth orbit satellites, the systems usually
involve constellations of many individual satellites. Thus determination of interference levels
requires analysis of the combined effect of many signals, most of which are received through far
side lobes of the radio astronomy antenna. A more detailed side-lobe model than that of
Recommendation ITU-R SA.509 is therefore desirable, and it is proposed that the model in
Recommendation ITU-R S.1428 be used until such time as a more representative model for radio
astronomy antennas is obtained. In using this proposed model the case for antennas with diameter
greater than 100 A is generally appropriate for radio astronomy applications. It should be noted that
Note 1 of Recommendation ITU-R S.1428, which allows cross-polarized components to be ignored,
cannot be applied since radio astronomy antennas generally receive signals in two orthogonal
polarizations simultaneously. The motion of non-GSO satellites across the sky during a 2000 s
integration period requires that the interference level be averaged over this period, that is, the
response to each satellite must be integrated as the satellite moves through the side-lobe pattern.
One system of analysis that includes these requirements is the epfd method described in
RR No. 22.5C. Values of epfd represent the pfd of a signal entering the antenna through the centre
of the main beam that would produce an equivalent level of interference power. Since the threshold
levels of detrimental interference in Tables 1 and 2 correspond to pfd received with an antenna gain
of 0 dBi, it is necessary to compare them with values of (epfd + G,»), where G, is the main beam
gain, to determine whether the interference exceeds the detrimental level. Making use of the epfd
method, Recommendation ITU-R S.1586 has recently been developed for interference calculations
between radio astronomy telescopes and FSS non-GSO satellite systems. A similar
Recommendation, Recommendation ITU-R M.1583 was developed for interference calculations
between radio astronomy telescopes and MSS and radionavigation-satellite service non-GSO
satellite systems. The applicability of the protection criteria given in Tables 1 and 2 is described in
Recommendation ITU-R RA.1513.

2.3 The response of interferometers and arrays to radio interference

Two effects reduce the response to interference. These are related to the frequency of the fringe
oscillations that are observed when the outputs of two antennas are combined, and to the fact that
the components of the interfering signal received by different and widely-spaced antennas will
suffer different relative time delays before they are recombined. The treatment of these effects is
more complicated than that for single antennas in § 1. Broadly speaking, if the strength of the
received interfering signal remains constant, the effect is reduced by a factor roughly equal to the

- 68 -



8 Rec. ITU-R RA.769-2

mean time of one natural fringe oscillation divided by the data averaging time. This typically ranges
from some seconds for a compact array with the longest projected spacing L'~ 10° A, where A is the
wavelength, to less than 1 ms for intercontinental arrays with L'~ 107 A. Thus, compared to a single
radio telescope, the interferometer has a degree of immunity to interference which, under
reasonable assumptions increases with the array size expressed in wavelengths.

The greatest immunity from interference occurs for interferometers and arrays in which the
separation of the antennas is sufficiently great that the chance of occurrence of correlated
interference is very small (e.g. for very long baseline interferometry (VLBI)). In this case, the above
considerations do not apply. The tolerable interference level is determined by the requirement that
the power level of the interfering signal should be no more than 1% of the receiver noise power to
prevent serious errors in the measurement of the amplitude of the cosmic signals. The interference

levels for typical VLBI observations are given in Table 3, based on the values of 74 and Ty given in
Table 1.

It must be emphasized that the use of large interferometers and arrays is generally confined to
studies of discrete, high-brightness sources, with angular dimensions no more than a few tenths of a
second of arc for VLBI. For more general studies of radio sources, the results in Tables 1 and 2
apply and are thus appropriate for the general protection of radio astronomy.
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TABLE 1

Threshold levels of interference detrimental to radio astronomy continuum observations

System sensitivity(z) Threshold interference levels® ®
Centre Assumed Mlmmun} Receiver noise (noise fluctuations)
frequency V bandwidth antenna noise temperature Power spectral
£ A temp;ratur e Te Temperature densI; ty Input power pfd Spectral pfd
A
(MHz) (MHz) ) (K) AT AP APy Sulf Su,
(mK) (dB(W/Hz) (dBW) (dB(W/m?)) (dB(W/(m® - Hz)))
a () 3 “) ) ©) (©) ® ()]
13.385 0.05 50000 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 2.73 -254 -199 -194 -259
3253 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
1413.5 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 290 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 -192 -141 —228
43000 1000 25 65 0.064 271 -191 -137 227
89000 8000 12 30 0.011 -278 -189 -129 -228
150000 8000 14 30 0.011 -278 -189 -124 -223
224000 8000 20 43 0.016 =277 —188 -119 -218
270000 8000 25 50 0.019 -276 —187 —117 -216

@

)

3)

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

An integration time of 2 000 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

respectively.

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

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.
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TABLE 2
Threshold levels of interference detrimental to radio astronomy spectral-line observations
System sensitivitym . "
Assumed spectral Minimum X . (noise fluctuations) Threshold interference levels
. . Receiver noise
Frequency line channel antenna noise
bandwidth t t temperature Power spectral
S andawi emperature T Temperature 5 Input power pfd Spectral pfd

(MHz) Af T R density

(kHz) ) (X) AT AP APy Sudf Su,
(mK) (@B (W/st)) (dBW) (dB(W/m?)) (dB(W/(m” - Hz)))
@ 2 (&) “ () (6) () 3 (&)

327 10 40 60 223 -245 =215 -204 —244
1420 20 12 10 3.48 -253 -220 —196 -239
1612 20 12 10 3.48 -253 -220 -194 -238
1665 20 12 10 3.48 -253 -220 -194 -237
4830 50 12 10 2.20 -255 -218 —183 -230
14488 150 15 15 1.73 -256 214 -169 -221
22200 250 35 30 291 -254 -210 -162 -216
23700 250 35 30 291 —254 -210 —-161 -215
43000 500 25 65 2.84 —254 -207 —-153 -210
48 000 500 30 65 3.00 -254 -207 —-152 -209
88 600 1000 12 30 0.94 -259 -209 —148 -208
150000 1000 14 30 0.98 -259 -209 —-144 —204
220000 1000 20 43 1.41 -257 -207 —-139 -199
265000 1000 25 50 1.68 -256 -206 -137 -197

1]

C-69L°'VH ¥-NLI Y

This Table is not intended to give a complete list of spectral-line bands, but only representative examples throughout the spectrum.
@ An integration time of 2 000 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
respectively.

@ 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
discussed in § 2.2. For transmitters in the GSO, it is desirable that the levels need to be adjusted by —15 dB, as explained in § 2.1.
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COLUMN DESCRIPTIONS FOR TABLES 1 AND 2

Column

(D) Centre frequency of the allocated radio astronomy band (Table 1) or nominal spectral line
frequency (Table 2).

(2) Assumed or allocated bandwidth (Table 1) or assumed typical channel widths used for
spectral line observations (Table 2).

3) Minimum antenna noise temperature includes contributions from the ionosphere, the
Earth’s atmosphere and radiation from the Earth.

4) Receiver noise temperature representative of a good radiometer system intended for use in
high sensitivity radio astronomy observations.

(5) Total system sensitivity (mK) as calculated from equation (1) using the combined antenna
and receiver noise temperatures, the listed bandwidth and an integration time of 2000 s.

(6) Same as (5) above, but expressed in noise power spectral density using the equation
AP = k AT, where k = 1.38 x 107> (J/K) (Boltzmann’s constant). The actual numbers in the
Table are the logarithmic expression of AP.

(7 Power level at the input of the receiver considered harmful to high sensitivity observations,
APy. This is expressed as the interference level which introduces an error of not more than
10% in the measurement of AP; APy = 0.1 AP Af: the numbers in the Table are the
logarithmic expression of APp.

(8) pfd in a spectral line channel needed to produce a power level of APy in the receiving
system with an isotropic receiving antenna. The numbers in the Table are the logarithmic
expression of Sy Af.

9) Spectral pfd needed to produce a power level APy in the receiving system with an isotropic

receiving antenna. The numbers in the Table are the logarithmic expression of Sy. To
obtain the corresponding power levels in a reference bandwidth of 4 kHz or 1 MHz add
36 dB or 60 dB, respectively.

TABLE 3
Threshold interference levels for VLBI observations
Centre frequency Threshold level
(MHz) (dB(W/m’ - Hz)))
3253 217
611 212
1413.5 211
2695 -205
4995 -200
10650 -193
15375 -189
23800 -183
43000 -175
86000 -172
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EEDEBRRXE~NDFHIZDNVTRET L=,

BERRXXAEEC 236H: HFEBIGEVATLORENEE SN SR Z SEAMHKEL. TNETh DM
RNCEFENF-RTYT7AFERERGHKERELEFICLSEFERICEYERL TERRXX
BORERBANEIND, COLRILBNFEHELEMELE R OIMEERGRIBERZRD ., FERXX
B & 230H: FREBRLEVATLOREMEMDERGRIBRAEZ RO LT FEOARERF L1

MEERGIREXRE. BEEZHEGREX+ERGRIRERRBREGYUTEL S,
Lp+Fs=Pts+GAt+GAr —Lft—Lfr—F#H L ELME
=—33+40+0—0— (—191)
=198 (dB)
ZCT.
Lp : BERZERMEHkIER (f : 23600MHz)
Fs : $hERInMERERKGRE (dB)
Pts : AT 7 ADZEFHEEHN —33 (dBm/MHz)
GAt : HEZEBEBERHZFES 40(dBi) (p60em/RSKRS 7o TF)
GAr : ERRXEBDOZERHBOEDHEFIEF 0(dBi)
Lft : X{E#RERIBL 0(dB)
Lfr : 2{E#ERE\EKX 0(dB)
Fi#HLELME : —191 (dBm/MHz)
- T, MMEERGMHERIE 198(dB) &4Y ., EBREMEBBENCNUELELELGDLBEE, FiHLA
LYo

PERICREERRRE. 74 7Ty DEFHRATHE Lz, BT EHKIF 2 EFETE L. TH4ERK
MEBDUEZRERITERL=,

A1 : 23CHz FERIEES AT LREME

B1: BERXEME
M1BEUM2 : ERILEES
C1H&UC2 : ERILEMEDHE LDOREES
A2 2 EIEIFEFHELORERDES

F7=. VERA KR, VERA A3k, VERA/NZR, VERA RIEES. FiIL (NR0O) @5 BIZDWLWTIK, K
AXENEETHE 2HFTOMEATOER L BMEET L1,
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EOERERENBDDERBIK;
BEUS3alLb—iavhia (IEE)—&

X SR R
EEAE (KX A) EEAZ (55135 EEAE (3523 5) BEAE (85380 5)
o |Es| 27 Z7 . . . .
ISE m) | (m) _;‘ﬂ' == BEF(E) | g | ZKECE) | B | ZECE) | tEE | ZRE) | & 0E)
ﬁ(m)ﬁ(m)

1| VERAZR | 20 | 63 | 22 | 85 | 141.13250 | 39.13361 |140.83417|36.28167 | 140.33111 | 38.81167 | 140.02889 | 40.17556
2| VERAASE | 20 |529 | 22 | 551 | 130.44000 | 31.74778 |131.43222|31.88861 | 130.98000 | 31.90389 | 130.83028 | 32.20111
s |[VERA/NER| 20 | 211 | 22 233 | 14221667 | 27.09194 |139.94500 | 34.93167 | 135.76000 | 33.44750 | 138.80528 | 33.06917
+|VERAGES| 20 | 26 | 22 | 48 | 12417111 | 24.41222 |128.74528 | 32.50917 | 130.13694 | 31.41472 | 127.66389 | 26.14944
5| kiRiom | 10 | 64 | 11| 75 | 141.13222 | 39.13333 |141.04944 | 30.92833 | 141.94222 | 39.64500 | 14056083 | 39.32639
6| dLRENM | 11| 54 | 14 | 68 | 14150667 | 42.67361 | 140.78944| 42.51111|141.29167 | 43.13833 | 140.61417 | 42.03361
7| &k | 32| 55|38 | 93| 14069389 | 36.69833 |139.93000|37.48028 | 139.28250 | 36.34389 | 140.52222 | 36.52972
s| BI | 32|57 |39 | 96| 140.69250 | 36.69778 |139.96278|36.68611 | 140.06139 | 36.13861 | 140.64528 | 35.71861
o| NICTEEE | 34 | 27 | 34 | 61 | 140.66000 | 35.95583 |140.11444 | 35.60778 | 139.88750 | 35.34250 | 139.97639 | 36.63806
0 E‘fﬁ?"% 32 | 27 | 35 | 62 | 140.08889 | 36.10306 |139.07556 | 36.64361 | 140.62194 | 35.77083 | 140.34639 | 35.40917
1 ?ﬁ’ggi) 45 |1349| 47 |1396| 138.47250 | 35.94444 |137.85028 | 36.51222 | 137.83361 | 35.50167 | 139.45333 | 35.74306
12| JAXAEIE | 64 |1456| 65 |1521| 138.36278 | 36.13250 |139.25528 | 36.26694 | 137.78083 | 35.49056 | 137.31389 | 36.65722
1o kB kIEE | 11| 14 | 15 | 20 | 13673722 | 35.46750 |136.99889 | 34.99778 | 136.24583 | 35.22722 | 136.17000 | 35.95250
| wm | 32 |110] 39 | 149 | 131.55722 | 3421611 |131.59556 | 34.11028 | 131.40528 | 34.41861 | 131.15639 | 34.04389
15| EEIRE6m | 6 | 58 | 7 | 65 | 130.50694 | 31.46417 |129.78889 | 31.77806 | 130.74417 | 32.22222 | 131.44694 | 31.98583
16| PZiE | 34 |320 | 42 | 362 | 131.07889 | 31.25444 |130.18472|31.40917 | 130.76944 | 31.74889 | 130.94667 | 30.66917
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EEIOERRXEARD (UIal—avthm:

EE) TORFIIaAL—IavER

BHHZEMEME.R Lp(dB) = 32.44+420log(f(MHz)) +20log(D (km))

INSA—=5 =}

EIERER K (MHz) 23600

EEHERIBRLL(IB) 0

ZEHREIRIBKLr (dB) 0

#EHEEB% [ (dB) = T[0(dB)+Z(dB)
na | EE|[REEMER AnEmES Bk ERR | 2 azerE pEBzee TP | Famn | e
A | IEBED(km) | 8%k 0(dB) | Z(dB) |4 T (dB)| F1(dBm/MHz) FI1% (dBi) ) (dBm/MHz)| ¥ (dB)
—[#EA1| 9807 159.73 5878 | 21851 33 40 21151 191 2051
vsr;g:f;ﬂ #EA2 78.11 157.75 99.06 256 81 33 40 ~249.81 191 58.81
#ER3|  149.52 163.39 9612 | 25951 33 40 25251 191 6151
Em1| 9523 159.47 7352 | 232.99 33 40 22599 191 34.99
2| VERAAE [mEm2| 5398 154,54 59.1 213.64 33 40 206,64 191 15.64
Em3| 6234 155.79 5034 | 206.13 33 40 Z199.13 191 8.13
#EiEmL 895 178.94 62.67 241.61 -33 40 -234.61 -191 43.61
3 |VERA/NE B [2E A2 938 179.34 6354 | 24288 33 40 23588 191 4488
EAs 702 176.80 5043 | 23623 33 40 22923 191 38.23
EAL 1011 180.00 6445 | 24445 33 40 ~237.45 191 46.45
4 |VERAT I B2 972 179.65 6371 24336 33 40 23636 191 4536
2E A 401 171.96 5199 | 22395 33 40 ~216.95 ~191 25.95
Em1| 8856 158.84 8267 | 24151 33 40 23451 191 4351
s| JKiRiom [#Em: 90 158.98 9309 | 25207 33 40 24507 191 54.07
2EA 538 15451 9208 | 24659 33 40 23959 191 4859
2EAL 68.7 156.64 5399 | 21063 33 40 20363 ~191 1263
o bR [2ER2|  57.32 155.06 4419 199.25 33 40 ~192.25 191 125
#Em3| 10776 160.55 5332 | 21387 33 40 ~206.87 191 15.87
#Em1 110.07 160.73 98.73 259.46 -33 40 -252.46 -191 61.46
7| B#aam |[mER2| 13223 162.32 8486 | 247.18 33 40 24018 191 4918
EAs 24 147.50 49.63 19713 33 40 219013 191 ~087
Em1| 6518 156.18 8073 | 23691 33 40 ~229.91 191 38.91
8| HIL32m |#EA2 83.95 158.38 91.64 250.02 -33 40 -243.02 -191 52.02
#EA3|  108.69 160.62 5658 | 217.20 33 40 ~210.20 191 19.20
Em1| 6265 155.84 4377 199.61 33 40 ~192.61 191 161
o NICTEER [2ER2| 9761 159.69 5736 | 217.05 33 40 21005 191 19.05
*EIEm3 97.46 159.67 39.53 199.20 -33 40 -192.20 -191 1.20
#EAL| 108.92 160.64 5489 | 21553 33 40 20853 191 1753
10 @i*gffﬂ’% 2Em2 60.6 155.55 5036 | 20591 33 40 ~198.91 191 7.91
Em3| 8046 158.01 5094 | 20895 33 40 ~201.95 191 10.95
_ #EiEmL 84.24 158.41 96.9 255.31 -33 40 -248.31 -191 57.31
1 ﬁfg; #Em2| 7588 157.50 93.91 251 41 33 40 —24441 ~191 5341
Em3| 9138 159.12 100 259.12 33 40 ~252.12 191 6112
Emi]| 8169 158.14 38.16 196.30 33 40 ~189.30 191 Z1.70
12| JAXAFAHE [#E52 88.52 158.84 56.87 215.71 -33 40 -208.71 -191 17.711
#ER3|  110.56 160.77 10205 | 26282 33 40 25582 191 64.82
2EAL 573 155.06 4555 | 20061 33 40 ~193.61 191 261
BlEE KRGS |[2ER2| 5202 154.22 9099 | 24521 33 40 23821 191 47.21
#ER3| 7435 157.32 9848 | 255.80 33 40 24880 191 57.80
#EEmL 125 141.84 50.93 192.77 -33 40 -185.77 -191 -5.23
w| o [eER 26.2 148.26 9196 | 24022 33 40 23322 191 42.22
EAs 416 152.28 8353 | 23581 33 40 ~228 81 191 37.81
#ER1| 7651 157.57 7537 | 232.94 33 40 ~225.94 191 34.94
s| ERE [#Es2] 8699 158.69 8998 | 24867 33 40 “24167 ~191 50.67
2E A 106.2 160.42 8414 | 24456 33 40 23756 191 46.56
Emi| 8675 158.66 9083 | 24949 33 40 ~242.49 191 51.49
6| WZ#E [#ER| 6216 155.77 9105 | 24682 33 40 ~239.82 191 48.82
#EIEm3 66.07 156.30 0 156.30 -33 40 -149.30 -191 -41.70
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ESRE A (m) 0.0127 |=300/f
MIRAETODEITLRIVERE Rm1(m) 10.83 | =4 (( A *d1*d2)/(d1+d2))
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M1Elf/TA—5 Ui 8.76 [=CS1/Rmi
MRS+ TOEIFIE% Z1(dB) 34.85 [=16+20%LOG(U1)
M2BEAUETODEITLRILHER Rm2 (m) 10.85 | =+ ((A*(d1+d2)*d3) / ((d1+d2)+d3))
M2EH /3544 u2 31.18 [=CS2/Rm2
M27RA > TR EIE% Z2(dB) 45.88 | =16+20%LOG(U2)
2EEEIITTHRRER X Zt(dB) 80.73 |=271+22
BHHZEMEiREX ro(dB) 156.1805272[=32.44+20%LOG (f) +20*xLOG (d1+d2+d3)
[niifis & I (dB) 236.91 |=T0+zt
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M2 RA +TOEIIE% Z2(dB) 46.90 [=16+20%LOG(U2)
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MRS+ TOEIFIEX Z1(dB) 2549 |=16+20%LOG(U1)
M2RAETDEITLRILERE Rm2 (m) 16.06 [=v (( A *(d1+d2)*d3)/((d1+d2)+d3))
M2[El$fi/ NS4 —5 u2 5.69 |=CS2/Rm2
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2EEEITCOMREERE Zt(dB) 56.58 |=21+22
B B ZEMniE % ro(ds) 160.6220318| =32.44+20%LOG (f) +20%LOG (d1+d2+d3)
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CIRAMES hp1(m) 20.42
SIEZ (C1-M1f) = (hm1-hpi) CS1(m) 19.58
A2 RAMES (R H) ha2(m) 86.74
CoRAVMES hp2 (m) 14.55
BEZ (C2-M2f) = (hm2-hp2) CS2(m) 28.45
FERBRITIRTE T B/354—4

BEH k=2 B
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EEEE A (m) 0.0127
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M2IRAETDEITLRILEE Rm2 (m) 13.88
M2[El$fi/ N 5A—5 u2 2.05
MR/ b TOEHF % 72(dB) 22.24
2EEEITCOMREERE Zt(dB) 43.77
BB ZEMIniE % ro(ds) 155.8366616
=B % I (dB) 199.61

a0
B{alkm]

=d1+d2+d3
=d1+d2
=d2+d3

= (h1*d2+hm2%d1) / (d1+d2) - (d1*d2) / (2xK*a)

=hm1-hp1

= ((d1+d2) /d2) (hm1+(d1%d2) / (2%K*a) ) - (d1*hm2/d2)

= (ha2%d3+h2% (d1+d2) ) / ((d1+d2) +d3) - ( (d1+d2) *d3) / (2%Kxa)
=hm2-hp2

=300/f

=V ((A*d1%d2)/(d1+d2))

=CS1/Rmi

=16+20%LOG(U1)

= ((A*(d1+d2)*d3) / ((d1+d2)+d3))
=CS2/Rm2

=16+20%LOG (U2)

=71+22
=32.44+20%LOG () +20%xLOG (d1+d2+d3)
=T 0+Zt
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M2EH/35A—5 u2 6.38
M27RA > TR ETIE% Z2(dB) 32.10
2EEEIITTORER X Zt(dB) 57.36
BHHZEMEEEX ro(ds) 159.6881263
[{niifis & I (dB) 217.05
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Wi lKm]

=d1+d2+d3

5| =d1+d2

=d2+d3

= (h1%d2+hm2%d1) / (d1+d2) - (d1*d2) / (2%Kx*a)

=hm1-hpl

= ((d1+d2) /d2) (hm1+(d1*d2) / (2%K*a) ) = (d1%hm2/d2)

= (ha2*d3+h2# (d1+d2) ) / ((d1+d2) +d3) - ( (d1+d2) *d3) / (2%K*a)
=hm2-hp2

=300/f

= ((A*d1%d2) / (d1+d2))

=CS1/Rmi

=16+20%LOG(U1)

= ((A*(d1+d2)*d3) / ((d1+d2)+d3))
=CS2/Rm2

=16+20*LOG(U2)

=Z71+22
=32.44+20%LOG (f) +20%LOG (d1+d2+d3)
=[0+Zt
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=16+20LOGIUT)
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= 0+Z1
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MIRA P TDEITLRILERE Rm1 (m) 11.38 | =4 ((A*d1*d2)/(d1+d2))
MIEIH/35A—% ut 7.42 [=CS1/Rm1
MRS+ TOEIFIE% Z1(dB) 33.40 [=16+20%LOG(U1)
M2RAETODEITLRILHERE Rm2 (m) 15.92 | =4 ((A*(d1+d2)*d3) / ((d1+d2)+d3))
M2[El$i/ 54 —5 u2 1.19 |=CS2/Rm2
M2 RA +TOEIIE% Z2(dB) 17.53 |=16+20%xLOG(U2)
2EXEITOMEERE Zt(dB) 50.94 |=271+22
SRR RPN ro(ds) 158.0098406| =32.44+20%LOG (f) +20%xLOG (d1+d2+d3)
Uniifis % I (dB) 208.95 |=T0+Zt
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11. 311 (NRO45m)

NRO45m 5 1 #h 5 (84.24km)

5 2 Hhgm (75.88km) % 3 Hh s (91.38km)
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<EfER 1—NRO45m>

TO74—)L T NRO %Sl (0CH) ~ NRO 35l 1 Wite.ie
g
(IR

435067 1377 517 08787 (kS 757.0m)
S A0ZTTN 138" 28" 21,0617 G 13950 m)

[ R ) DT AT 2]
| 000 0.00 -124.43 I . 04.220 31857

3000

2500

2000

L]
i
[m]
1500 L
1000
A1l <
500
o
B k=]
BH k= fi&
FilihBRER R K 1.333333333
IR E a(km) 6370
BB (BX) ISiREFT H/854A—4
RERE] ks fi&
{EX BE R GRA P RIER) D (km) 84.24|=d1+d2+d3
{EX PR (B EITARARRIERR)  [d1+d2 (km) 70{=d1+d2
{EEIEEE (E2ETRA R ESR)  [d2+d3 (km) 24.24|=d2+d3
(B IR (A-M1RIER) d1 (km) 60
{EiEEEE (M1-M2B E 4R) d2 (km) 10
(G EEEE (M2-B1RIE &) d3 (km) 14.24
AMBRAVMES h1(m) 757
MRS MBS hm1 (m) 2400
M2IRA MBS hm2 (m) 2270
BIRAVMES h2(m) 1395.1
ClIRAVMES hp1 (m) 2018.54 | = (h1*d2+hm2*d1) / (d1+d2) - (d1*d2) / (2%K*a)
SIEZE (C1-M1R8) = (hm1-hp1) CS1(m) 381.46 |=hm1-hp1
A2 RA NS (REE ) ha2 (m) 3427.25 [=((d1+d2) /d2) (hm1+(d1*d2) / (2%Kska) ) - (d1%hm2/d2)
CRAMES hp2 (m) 1679.94 | = (ha2xd3+h2x (d1+d2) )/ ((d1+d2)+d3) - ((d1+d2)*d3) / (2%K%a)
S{EZE (C2-M2[f) = (hm2-hp2) CS2(m) 590.06 | =hm2-hp2
FREICIKES /83544
BE k2 &
{EEE R f(MHz) 23600
ESEE A (m) 0.0127 |=300/f
MIRAETDEITLRILERE Rm1 (m) 10.44 (= (( A *d1%d2) /(d1+d2))
M1 B/ 54— Ui 36.54 |=CS1/Rm1
MRS b TOEHTER Z1(dB) 47.26 |=16+20%LOG(U1)
M2ARA L TDEITL R ILER Rm2 (m) 12.26 | =4 ((A*(d1+d2)*d3) / ((d1+d2)+d3))
M2[El$i/\5A—5 u2 48.11 |=CS2/Rm2
M27RA b TODEHTE % Z2(dB) 49.65 |=16+20*%LOG(U2)
2EREITOHREERE Zt(dB) 96.90 [=Z71+72
B B ZEEniE L ro(dB) 158.4086072| =32.44+20%LOG (f) +20%xLOG (d1+d2+d3)
[F 4PN I (dB) 255.31 |=T0+Zt
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%5 5 2—NRO45m>

074 )L T NRO {552 (0CH) ~ NRO 3¢Sl ) P~
BIES : 35° 30° 5670 /137" 50° 0.935" (ALK 489.0m) i e
FEME5 - 957 567 402117 1387 2687 21,0617 GHERES 13950 m)
3 = [BHRAROFF)  [Da—T405  [GWEE h [ERP ] Bt
2000 3930 | 1o | oo | ooo | oo | ooo | -3 | 100 | 1w | mam | zE2
M2
M1

BEFEm]

BEH k=2 &
FilithERER R K 1.333333333
HhER T E a(km) 6370
BB (B [SIRTF T B/354—4

EE s &
{Ek IR GRA MRIE #8) D (km) 75.98|=d1+d2+d3
Rk BEEE (BB 1 [EITRA RRIESR)  [d1+d2 (km) 46[=d1+d2
{EEIEEE (E2EITRA B SR)  [d2+d3 (km) 33.98|=d2+d3
{Ek IR (A-M1RAER) d1 (km) 42
{EiEEEE (M1-M2RIE ) d2 (km) 4
{Ei%PEEE (M2-B1RIE ) d3 (km) 29.98
AMBAVMES h1(m) 489
MIRAMES hm1 (m) 2470
M2RA M ES hm2 (m) 2520
BIRAVMES h2 (m) 1395.1
CIRAVMES hp1 (m) 2333.50 | = (h1*d2+hm2%d1) / (d1+d2) - (d1*d2) / (2%K*a)
BEE (C1-M1R8) = (hm1-hp1) CS1(m) 136.50 |=hm1-hp1
A2 RAMES (A ) ha2 (m) 2058.74 [= ((d1+d2) /d2) (hm1+(d1*d2) / (2*Kx*a) ) - (d1*¥hm2/d2)
C2rRA MES hp2 (m) 1575.77 | = (ha2*d3+h2x (d1+d2) )/ ((d1+d2)+d3) - ((d1+d2) *d3) / (2%Kxa)
S K (C2-M2R8) = (hm2-hp2) €S2(m) 944.23 | =hm2-hp2
BRI EST 58544

BH ka2 &
{EEERE f(MHz) 23600
ESREE A (m) 0.0127 |=300/f
MIBRAETOEITLRILER Rm1(m) 6.81 | =y ((A*d1*d2)/(d1+d2))
M1 B/ 54— Ui 20.03 |=CS1/Rm1
MRS b TOEHTER Z1(dB) 42.03 [=16+20%LOG(U1)
M2RAETODFEITLRILER Rm2 (m) 15.19 [=v (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2[El$i/N5A—5 U2 62.16 |=CS2/Rm2
M2RA TR EB% Z2(dB) 51.87 |=16+20%xL0OG(U2)
2EEEITCOMREERE Zt(dB) 9391 |=271+22
B B ZEEniE % ro(ds) 157.5122258| =32.44+20%LOG (f) +20%xLOG (d1+d2+d3)
[F - PN I (dB) 25142 |=T0+2t
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A 3—NRO45m >

FO 74— T NRO 3553 (0CH) ~ NRO Z{5m1 Ria
MBS 1 957 44" 95,2827 199° 27" 11.740° CHIER 109.0m) Jlanie
FES 35" 56" 402117 138" 28" 21,0617 CHLLE 13050 m)
FF) iz =7 Ry ERP
2500 I1.69 | 15020 0.00 0.00 0.00 IJ mo:r [ -1z1.60 ):.on 1.00 F:.:ns |ﬁ?osm |
lM 2
III .-'l
! f
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[ S| '..
| 1 !
] I
RS --
L
1 i 1 i
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: \
e 2 fEE B
]
]
1
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]
]
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]
]
1
]
]
]
1
]
]
1
]
]
]
1
]
]
1
]
]
—-i
* an a0 100
B EKm]
EH k=2 &
FilithERER R K 1.333333333
IR 4E a(km) 6370
IR (B &) [CRFT 8/354—4
EH s &
=% BEEE GRA AR E#R) D (km) 91.38|=d1+d2+d3
Rk BEEE (BB 1 [EITRA RRIESR)  [d1+d2 (km) 78|=d1+d2
{EEIEEE (E2EITRA B SR)  [d2+d3 (km) 44.38| =d2+d3
{Ek IR (A-M1RAER) d1 (km) 47
{EEBEEE (M1-M2B B R) d2 (km) 31
{Ei%PEEE (M2-B1RIE ) d3 (km) 13.38
AIRAV MBS h1(m) 109
MIRAV MBS hm1 (m) 1830
M2 ES hm2 (m) 2200
BIRAVMES h2 (m) 1395.1
CIRAVMES hp1 (m) 1283.19 |= (h1xd2+hm2%d1) / (d1+d2) - (d1*d2) / (2*kK%*a)
BEE (C1-M1R8) = (hm1-hp1) CS1(m) 546.81 |=hm1-hp1
A2 RAMES (R H) ha2 (m) 1484.85 |=((d1+d2) /d2) (hm1+(d1*d2) / (2xK*a) ) - (d1*hm2/d2)
C2rRAV MES hp2 (m) 1346.80 |= (ha2xd3+h2x (d1+d2))/ ((d1+d2)+d3) - ((d1+d2)*d3) / (2%Kxa)
S K (C2-M2R8) = (hm2-hp2) €S2(m) 853.20 | =hm2-hp2
BIRBICIKEFET B/\5A—4
B ka2 &
{EEERE f(MHz) 23600
ESREE A (m) 0.0127 |=300/f
MIRAETDEITLRILERE Rm1(m) 15.41 (= (( A *d1%d2) / (d1+d2))
M1 B/ 54— Ui 35.49 |=CS1/Rm1
MRS b TOEHTER Z1(dB) 47.00 [=16+20%LOG(U1)
M2RAETODFEITLRILER Rm2 (m) 12.05 [=V (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2[El$i/ 54 —5 U2 70.81 |=CS2/Rm2
M2RA TR EE% Z2(dB) 53.00 |=16+20%LOG(U2)
2EXEITOMREERE Zt(dB) 100.00 |=2Z1+22
BB ZEEIniEL ro(ds) 159.1152631| =32.44+20%LOG (f) +20%xLOG (d1+d2+d3)
[F - P I (dB) 259.12 |=T0+zt

- 119 -



12. JAXA FHH

JAXA FAH 2 1 #h 2 (81.69km)

25 2 #h = (88.52km) % 3 #h 5 (110.56km)
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<FE{EH 1—JAXA FIH 64m>

TO74 =) T JAXAEIH 245 a1 (0CH) ~ JAXAEIH 3351 1
#{ES5 1 36° 16" 0oza” /130" 15" 10.500" GEEE 61.0m)

FE{ES 2 36° 7" SAEI " 130° 21" 45236" (kS 1528.0m)

RilL&
EnR
TLF IR
UL

. CaE . ae ] to ] em S - A T T
III II'.
g 1500 ) f:;r
[m] - 7
. ///" I
1000 ///,/" Iq', . \ ’;r_' -~
<1 IR ._\\/,--
» -/‘ . I"'ll IJI '\_ (] '
/"/, .*- — i ,.‘|-.
500 o " EI'I a H 'I|_ .. I| I
fall an 40 J— a0 n a0
=] e &
Fmth Bk FE R K 1.333333333
HhERF 5 4F a(km) 6370
R () ITIRTFET 535 A4
15H &= B
{mE FEEE (E1RIITRAFRERR) D (km) 81.7| =d1+d2
5k BBk (A-MIRSE#R) d1 (km) 62
=X PR EE (M1-M2RI & #8) d2 (km) 19.7
AlRAUMES hi(m) 61
MIRA U MES hm1(m) 1280
BIRAUMES h2(m) 1529.1
ClRAVMES hp1(m) 1103.20 [ = (h1%d2+h2%d1) / (d1+d2) - (d1*d2) / (2*K*a)
S1EE (C1-M1) = (hm1-hp1) _[CS1(m) 176.80 | =hm1-hpt
BRI ET 5/ 5443
15H &= B
{mE B3 f(MHz) 23600
EEEE A (m) 0.0127 | =300/f
MITRAVETDEITLRILERE  [Rmi(m) 13.79 =+ (( A *d1%d2) / (d1+d2))
M1 B3/ S5 A—4 Ut 12.83 | =CS1/Rmf1
MiRA TR EIFTIEL Z1(dB) 38.16 | =16+20%LOG (U1)
BHHEZTREREE ro(dB) 158.1426812| =32.44+20%LOG (f) +20%LOG (d1+d2)
RRES I (dB) 196.30 |= M 0+Z1
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<FE{EH 2—JAXA FIH 64m>

anog

07— T JAXAEIE {5 a2 (0CH) ~ JAXAFIM 3551 1 e
{54 : 35° 29" 26488 /137" 46" 51.060" (LS 639.0m) i sre: Y
SES : 36° 77 586H T 1387 217 43,2967 (K 1529.1m)
A= 3] iz R BROFD)  Dx—7420  [RAEE A ERP g X3
3706 0.00 0.00 0.00 3319 100 1.0 | aa 527 21656 |
M1
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|
w N
[E] ‘-A' n J | "I..
i e 'loB1
1500 i } : '__-1".
AN E
A1l = f,f)x i X
W :
[1] 10 20 30 40 !m[:U_] 60 T 80 90
=] e &
Fmth Bk FE R K 1.333333333
HhERF 5 4F a(km) 6370
BB (B8 ISREFET H/\5A—4
15H &= B
{mE FEEE (E1RIITRAFRERR) D (km) 88.52] =d1+d2
5k BBk (A-MIRSE#R) d1 (km) 82
=X PR EE (M1-M2RI & #8) d2 (km) 6.52
AlRAUNES hi(m) 633
MIRA U MES hm1(m) 2400
BIThA U MES h2(m) 1529.1
Cl R4 MES hp1(m) 1431.62 | = (h1*d2+h2*d1) / (d1+d2) - (d1*d2) / (2*K*a)
S1EE (C1-M1A8) = (hm1-hp1) __ |CS1(m) 968.38 | =hm1-hp1
BRI ET 5/ 5443
15H &= B
{mE B3 f(MHz) 23600
EEEE A (m) 0.0127 | =300/f
MITRAVETDEITLRILERE  [Rmi(m) 8.76 | =+ (( A *d1%d2)/(d1+d2))
M1EIH/ N5 A—4 Ut 110.52 | =CS1/Rm1
MIFRA TR EIFIEEL Z1(dB) 56.87 |=16+20%LOG (U1)
B HZERIEikEX ro(dB) 158.8390682| =32.44+20%LOG (f) +20xLOG (d1+d2)
RRES I (dB) 215.71 | =T o0+z1
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<&fE

M 3—JAXA F1A 64m>

FO ) F JAXAFIE {53 (0CH) ~ JAXAFIE Z4Esa1 )

BES : 36° 397 261867 7 137° 18 504617 GEIERS 101.0m)
NS : 367 7T 586317 1387 217 432367 GEIES 1529.1m)

36.03 | 17ma02

0.00

e
12
Tl
WRAT

0.00

AEIOFF)
0.00

Dx—T a0
0.00 -137.89

ERP
1.00

[

A
| 100 110563 30206

lM2

BEH k=2 &
FilithERER R K 1.333333333
HER T E a(km) 6370
BB (B [SIKTF T B/354—4

EE s &
=% BEEE GRA AR E#R) D (km) 110.56
(e BREE (B ETRA FRIE ) [d1+d2 (km) 44
Rk AR (E2EIITARARERR)  |d2+d3 (km) 82.56
{Ek IR (A-M1RAER) d1 (km) 28
(X BERE (M1-M2RAE 4R) d2 (km) 16
{Ei%PEEE (M2-B1RIE ) d3 (km) 66.56
AMBAVMES h1(m) 101
MIRAMES hm1 (m) 2350
M2RA MBS hm2 (m) 2600
BIRAVMES h2 (m) 1529.1
CIRAVMES hp1 (m) 1664.90
B1EZ (C1-M1f8) = (hm1-hp1) CS1(m) 685.10
A2 RAMES (R HR) ha2 (m) 1985.03
CoRAVMES hp2 (m) 1631.17
S K (C2-M2R8) = (hm2-hp2) €S2(m) 968.83
BREICIKES 58544

BH ka2 &
{EEERE f(MHz) 23600
ESREE A (m) 0.0127
MIBRAETOEITLRILERE Rm1(m) 11.38
M1[EH7/85A—% Ui 60.22
MRS+ TOEIFIEX Z1(dB) 51.59
M2RAETODFEITLRILER Rm2 (m) 18.35
M2[El37/85A—4 U2 52.80
M2 RA >+ TOEIIE% Z2(dB) 50.45
2EXEITCOMREERE Zt(dB) 102.05
BB ZEEIniEL ro(ds) 160.7702007
iR % I (dB) 262.82

i [ m]

=d1+d2+d3
=d1+d2
=d2+d3

= (h1*d2+hm2%d1) / (d1+d2) - (d1*d2) / (2xK*a)

=hm1-hpl

= ((d1+d2) /d2) (hm1+(d1%d2) / (2%K*a) ) - (d1*hm2/d2)

= (ha2%d3+h2* (d1+d2) ) / ((d1+d2) +d3) - ((d1+d2) *d3) / (2*K*a)
=hm2-hp2

=300/f

=4 ((A*d1%d2) / (d1+d2))

=CS1/Rmi

=16+20*LOG(U1)

= ((A*(d1+d2)*d3) / ((d1+d2)+d3))
=CS2/Rm2

=16+20%LOG (U2)

=71+22
=32.44+20%LOG () +20%xLOG (d1+d2+d3)
=T 0+zt
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13. IFREXKIEE

53=WN3 =] % 1 #= (57.3km)

25 2 #153(52.02km) 5 3 Hh g5 (74.35km)
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<EERA1—BKBERKZE 11m>

07— )L TR KRR {551 (0CH) ~ IR KRG T 5k ) s
MBS 1 947 59° 523967/ 1367 59° 55.9257 GEIAR 24.0m) s
RS 2 35" 28" 39427 1367 44" 135317 (RS 27.0m)
[EEFHEN _[EaW [HhGEE e [m R o AT [N ;
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PO | 1! J : — — = S I -
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BK=]
EE Fines &
itk F E R K 1.333333333
IR E a(km) 6370
BEEE (B S) [SIRFT /3544
EH Fines B
{Ek BB EE GRA> FREIE#) D (km) 57.3| =d1+d2+d3
{EEIEEE (1 ERARARESR)  [d1+d2 (km) 51.5|=d1+d2
{EEPEEE (2B ARA PRI ESR)  [d2+d3 (km) 51.3| =d2+d3
{EEEEE (A-M1 R ELR) d1 (km) 6
(G EEEE (M1-M2RIE8) d2 (km) 455
{Ei%EEEE (M2-B1RSE &) d3 (km) 5.8
ARAMMES h1(m) 24
MIRAHMES hm1 (m) 45
M2RA MBS hm2 (m) 22
BiIRAVMES h2(m) 27.1
CIRIVMES hp1 (m) 7.70 [=(h1*d2+hm2+d1) / (d1+d2) - (d1*d2) / (2xK*a)
S{EZ (C1-M1[f) = (hm1-hp1) CS1(m) 37.30 |=hm1-hpl
MRAMMES (RIEH) ha2 (m) 66.22 |=((d1+d2) /d2) (hm1+(d1*d2) / (2%K*a) ) - (d1*hm2/d2)
CoRAVMES hp2 (m) 13.48 | = (ha2*d3+h2% (d1+d2) )/ ((d1+d2) +d3) - ( (d1+d2)*d3) / (2%Kxa)
SIEZ (C2-M2f) = (hm2-hp2) CS2(m) 8.52 |=hm2-hp2
BRBIRTFS H/\5A—4
EH ik=s &
{EIEERE f(MHz) 23600
ESRE A (m) 0.0127 |=300/f
MIRAVETODEITLRILERE Rm1(m) 8.21 | =4 ((A*d1*d2)/(d1+d2))
M1/ 35A—% Ui 454 [=CS1/Rmi
MRS+ TOEIFIE% Z1(dB) 29.15 |=16+20%LOG(U1)
M2RAVETDEITLRILERE Rm2 (m) 8.14 | =y ((A*(d1+d2)*d3)/((d1+d2)+d3))
M2[EI$f/85A—% u2 1.05 |=CS2/Rm2
M2 RA >+ TOEIFIE % Z2(dB) 16.40 |=16+20%LOG(U2)
2EBEIITTOREER X Zt(dB) 4555 |=271+22
B HZEMEiRE ro(dB) 155.0613325)=232.44+20%LOG (f) +20*xLOG (d1+d2+d3)
lUcitigk [ (dB) 200.61 |=T0+2t
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<EER 2—IFEKRIKE 11m>

FOT7e—I ViR B {5502 (0CH) ~ i BT R S2{Zxal A s

Tl
WRAT

S : 85" 13" 378557 7 136° 147 446887 GEEERS 124.0m)
NS 2 35" 287 33427 136" 447 135317 GEIER 27.1m)

! WEOFF) B [ ERF L
4258 119.02 0.00 0.00 0.00 0.00 -7644 | 100 1.00 52022 230.30

EH ines &
itk F E R K 1.333333333
IR E a(km) 6370
BEEE (B S) [SIRTFT /3544
EH fines &
(B BB GRA L R E ) D (km) 52.02| =d1+d2+d3
{EEIEEE (1B ARARESR)  [d1+d2 (km) 15.5|=d1+d2
Bk EEEE (SE2EITRA PR  [d2+d3 (km) 44.02|=d2+d3
=L IR B (A-MIREE#R) d1 (km) 8
(G IERE (MI-M2RIE ) d2 (km) 15
{Ei%EEEE (M2-B1RIE &) d3 (km) 36.52
ARAVMES h1(m) 124
MIRAVES hm1 (m) 605
M2IRA MBS hm2 (m) 800
BiIRAVMES h2(m) 27.1
CliRA U MES hp1 (m) 469.37 |= (h1*d2+hm2%d1) / (d1+d2) - (d1*d2) / (2%K%a)
S{EZ (C1-M1[f) = (hm1-hp1) CS1(m) 135.63 |=hm1-hp1
A2IRA MES (RAR ) ha2 (m) 404.30 |=((d1+d2) /d2) (hm1+(d1*d2) / (2xK*a) ) - (d1*hm2/d2)
CoRAVMES hp2 (m) 258.58 |=(ha2%d3+h2*(d1+d2))/((d1+d2)+d3) - ((d1+d2)*d3) / (2*K*a)
SIEZ (C2-M2f) = (hm2-hp2) CS2(m) 541.42 |=hm2-hp2
BRBIKRTFS B/ 3542
RERE] Fik=s &
{EIEERE f(MHz) 23600
ESRE A (m) 0.0127 |=300/f
MIRA P TOEITLRILEE Rm1 (m) 7.01 |=y ((A*d1%d2) /(d1+d2))
M1 B/ 54— Ui 19.33 [=CS1/Rm1
MRS+ TOEIFIE% Z1(dB) 41.73 |=16+20%LOG(U1)
M2RAVE TDEITLRILER Rm2 (m) 11.76 |=4 (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2[ElH7/85A—% U2 46.03 |=CS2/Rm2
M2 RA +TOEIIE% Z2(dB) 49.26 |=16+20%LOG(U2)
2EEEIITTHRREER X Zt(dB) 90.99 |=271+22
BHHZEMEE ro(dB) 154.221647[=232.44+20%LOG (f) +20*xLOG (d1+d2+d3)
[{niifis & I (dB) 24521 |=T0+zt
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S K (C2-M2R8) = (hm2-hp2) €S2(m) 542.66 | =hm2-hp2
BRBICIKES 58544
BH ka2 &
{EEERE f(MHz) 23600
ESREE A (m) 0.0127 |=300/f
MIBRAETOEITLRILER Rm1(m) 10.30 [=v (( A *d1*d2) / (d1+d2))
M1 B/ 54— Ui 15.73 [=CS1/Rm1
MRS b TOEHTER Z1(dB) 39.93 [=16+20%LOG(U1)
M2RAETODEITLRILERE Rm2 (m) 9.77 |=v (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2[El$i/N5A—5 U2 55.55 | =CS2/Rm2
M2RA TR EE% Z2(dB) 50.89 [=16+20%L0OG(U2)
2EEEITCOMREERE Zt(dB) 90.83 |=71+22
B B ZEEniE % ro(ds) 158.6686346| =232.44+20*LOG (f) +20%xLOG (d1+d2+d3)
iR % I (dB) 24950 |=T0+2t
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1313&&%&(%2@?&‘!’4/I~F5Eﬁ) d2+d3 (km) 48.66| =d2+d3
(5 d1 (km) 135
{z:_EEH&(w M2F ER) d2 (km) 415
{miftﬁr%’é(MZ B1MER) d3 (km) 7.16
AlTRAME h1(m) 31
M1 -r-»f/hf;@ hm1 (m) 425
M2RA MBS hm2 (m) 680
BIRAVMES h2(m) 358.1
CIRA MES hp1 (m) 157.32 [=(h1%d2+hm2*d1) / (d1+d2) - (d1*d2) / (2xK*a)
BEZ (C1-M17) = (hm1-hp1) CS1(m) 267.68 |=hm1-hp1
A2 RAMZEE (REE ) ha2 (m) 385.76 |=((d1+d2) /d2) (hm1+(d1*d2) /(2%Kx*a) ) - (d1%hm2/d2)
C2RAVMES hp2 (m) 338.10 | = (ha2*d3+h2%(d1+d2) )/ ((d1+d2)+d3) - ((d1+d2) *d3) / (2%K%a)
BEZ (C2-M2f) = (hm2-hp2) CS2(m) 341.90 |=hm2-hp2
FEIRBIIKTFS B/ 544
EH Fines B
{RIERERE f(MHz) 23600
EEEE A (m) 0.0127 |=300/f
MIBRAETOEITLRILER Rm1(m) 11.38 [=v (( A *d1*d2) / (d1+d2))
M1El3f/3T5A—4 Ut 23.52 [=CS1/Rm1
MIRLFTHEE% Z1(dB) 43.43 |=16+20%LOG(U1)
M2RAETDEITLRILERE Rm2 (m) 8.97 | =+ ((A*(d1+d2)*d3)/((d1+d2)+d3))
M2EI$f/ 854 —% u2 38.10 |=CS2/Rm2
M2EALFTOEIFIE% 72(dB) 47.62 |=16+20%LOG(U2)
2BEEITOHREERE Zt(dB) 91.05 |=271+22
B B ZEMniE % ro(ds) 155.7684602| =32.44+20%LOG (f) +20%LOG (d1+d2+d3)
[Fi%i- P I (dB) 246.82 |=T0+2t
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m) )
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2 VERAA 3K 20 | 529 | 22 | 551 130.439993 31.747976 | 130.30389 31.81333 130.55778 31.56000
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élﬁld) BIRRXEAR (2alb—avith
ROBERRXXEHEE) TOEFVIaL—I3 s | e

3£ 15 B K #f (MHz) 23600

/‘f**%
A i EREMELLG)| o
EERZRMENMES Lp(dB) = 32.44-+20log(F(MHz)) +20l0g (D (km)) Z{EFEHRIRRLr (dB) 0
#inikE% (dB) = r0(dB)+2z(dB)
g \
Fxn hies mon SEZMES BEAZ (QERELT| A TARDR [RERZRE  FHE | FSEE | FHe—v
5 pEm BRSSP k0w | (@B (dB)  [BFH(dBm/MHz)| FI18(dB) | (dBm/MHz) |(dBm/MHz) | > (dB)
VERA 115;12)% 449 152.94 95.21 248.15 -33 40 -241.15 -191 50.15
1 s —
KiR20m ’i”if 63.3 155.93 375 193.43 -33 40 -186.43 ~191 -457
VERA l{ini_l]i 14.7 143.24 33.6 176.84 -33 40 -169.84 -191 -21.16
2 o
A% 1{2}2}22 23.6 147.36 44.39 191.75 -33 40 -184.75 =191 -6.25
VERA l{inil]i 2.48 127.79 89.63 217.42 -33 40 -210.42 -191 19.42
3| Vo e
NER J'F%nilzi 50.3 153.93 97.46 251.39 -33 40 -244.39 -191 53.39
VERA 1{5;12112 8.1 138.07 448 182.87 -33 40 -175.87 -191 -15.13
) F =
i ) s
BES ini% 120.5 161.52 4741 208.93 -33 40 -201.93 -191 10.93
B B . - i}
5 255011 =51 8.7 138.69 42.43 181.12 33 40 17412 191 16.88
(NRO) J{Eéﬂilzf 32.2 150.06 96.23 246.29 -33 40 -239.29 -191 48.29
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1. VERA KR (BERXXBIEEH A TOEMER)

IBANEE 1 b (44.9km)

BANEE 2 thss (63.3km)
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<3BANE{E A 1—VERA KR 20m>
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BEEE (B ISRFTB/5A—4 _

EH 5 [
{E%PaEE R/ PR EER) D (km) 44.9| =d1+d2+d3
{=% B (581 [Bl37R A~ F R E ) [d1+d2 (km) 29| =d1+d2
=X BERfE (B2 7R A~ MR E #R) [d2+d3 (km) 31.4|=d2+d3
{EiX PR (A-MIRE §5) d1 (km) 135
(3% PREE (MI-M2RR B d2 (km) 155
=% BEEfE (M2-BIRE1R) d3 (km) 15.9
MERAMES h1(m) 27
BIRA S h2 (m) 85.1
MIRAMES hm1(m) 680
M2 A MES hm2(m) 730
CliRA/ MBS hpl(m) 341.94 | = (h1*d2+hm2kd1) /(d1+d2) - (d1*d2)/ (2xK*a)
S1EZE (C1-M1E) = (hmi-hp1) [CS1(m) 338.06 | =hm1i-hp1
A2RAVMES ([RABH) ha2(m) 659.50 | = ((d1+d2) /d2) (hm1+(d1*d2) /(2*Kxa) ) - (d1*hm2/d2)
CoRA MBS hp2 (m) 261.36 | = (ha2*d3+h2x(d1+d2)) /((d1+d2)+d3) - ((d1+d2)*d3) / (2#<+*a)
K= (C2-M2RS) = (hm2-hp2)  [CS2(m) 468.64 | =hm2-hp2
BRIk T /85 4—4

5H is &
1z2% B 35 f(MHz) 23600
EEEE A (m) 0.01 |=300/f
IMIARA S TOEITLRILERE  [Rmi(m) 9.58 [ =4 ((A*d1%d2)/(d1+d2))
M1EHf /AT A5 Ut 35.30 |=CS1/Rmi1
MR/ rTDERFIE% Z1(dB) 46.96 | =16+20*%LOG (U1)
M2ARAETOEITLRILEFE  [Rm2(m) 11.43 | =V (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2[ERf /35 A—4 U2 41,02 | =CS2/Rm2
M27RA R TR a8 % 72(dB) 48.26 | =16+20*%LOG (U2)
2B Ef TO#MEEEK Zt(dB) 9521 |=271+72

TR {ifkis % [ 0(dB) 152.9431669] =32.44+204LOG (f) +20¥LOG (d1+d2+d3)

(R3PS I (dB) 248.16 | = [ 0+Zt
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{1k BB (A-M1RIE #7) d1 (km) 475
{53 PEEE (M1-M2R E43) d2 (km) 158
AMRAUMES hi(m) 158
MIRAMES hmi(m) 205
BITRAVMMES h2 (m) 85.1
Cli R/ MES hp1 (m) 59.11
[Z €2 (C1-M1R]) =(hmi-hp1) [CS1(m) 145.89

BRI RES 58544

B L= i
{EEREIRE f(MHz) 23600
EEEE A (m) 0.0127
IMIARA A TOEITLRILERE  [Rm1(m) 12.28
M1[E#f /54— Ut 11.88
MR/ ETOERRE X Z1(dB) 37.50
ZHEEigE % [0(dB) 155.9263143
l=ifEiE% [ (dB) 193.42

B [Km]

=d1+d2

= (h1%d2+h2%d1) / (d1+d2)- (d1*d2) / (2%K*a)
=hm1-hp1

=300/f

=y ((A*d1*d2)/(d1+d2))
=CS1/Rm1

=16+20*LOG (U1)
=232.44+20*LOG (f) +20xLOG(d1+d2)
=Tro0+z1
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2. VERA AR (BERXEEEM A THDEMEL)

IBANEE 1 H g (14.7km)

BN 2 Hh g (23.6km)

- 144 -



<iB

b=

fNiE1E A 1—VERA A3E 20m>

ZO7«— )L T VERAAZEAT (OCH) ~ VERAAE {51 )

Z{S5 : 31° 48" 48560" . 130° 18" 14.280" CHIKS 24.0m)
FE{ES : 31° 44" 527147 /130" 26° 23.975" (ki 552.1m)

Rl 8

EHE

TS
LR TR

HERER EidE R St BhAROFF) Pa—TF405  [EREE A [ERP AE |
| | 29945 |

0.00 | 4527 | 000 | 000 [ | 000 | 4527 | 000 | 000

[ 14391

Hifs [Km]

__5H a2 {E
EmEkFERE K 1.333333333
HhER 1 FF a(km) 6370
BEEE (B ) ITKET B85 44 _

15H s E

UZ2% PR (5E1 AR A > PRIE &R [D (km) 14.7|=d1+d2
455 PR (A-M1 BB %) d1 (km) 58
=% BERfE (M1-M2FE [ 4%) d2 (km) 8.9
AlRAMES hi(m) 24
MIRAMES hmi(m) 280

Iz h2(m) 552.1
ClRA  MES hp1(m) 229.33 | = (h1*d2+h2*d1) /(d1+d2)—(d1*d2) / (2%K*a)
SIEZE(C1-MIE) =(hmi-hpD) [CS1(m) 50.67 |=hm1-hp1
BRI IKET /8544

HH s &
{EiEEIREK f(MHz) 23600
EEER A (m) 0.0127 |=300/f
MIRAETDEITLRLERE  [Rmi(m) 6.68 | =1 ((A*d1*d2)/(d1+d2))
M1EH /35 *2—43 ut 7.58 | =CS1/Rmi
MIRA A TOEITER Z1(dB) 33.60 | =16+20%LOG (U1)
ZoR{ifkis £ [0(dB) 143.2445868| = 32.44+20+_0G (f) +20%xOG(d1+d2)

UEigiE% [ (dB) 176.84 | = 0+Z1
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AlRAMES hi(m) 44
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BIRA b EE h2 (m) 552.1
CliRA MES hp1(m) 515.58 | = (h1*d2+h2*d1) /(d1+d2)—(d1*d2) / (2%K*a)
S1EZE (C1-M1RS) = (hmi-hp) _[CS1(m) 114.42 | =hm1-hp1
BRI KET /8544

HH s &
{EiEEIREK f(MHz) 23600
EEER A (m) 0.0127 |=300/f
IMIRAETCOEITL LR [Rmi(m) 435 | =y (( A *d1*d2)/(d1+d2))
M1EH /35 *2—43 Ut 26.28 | =CS1/Rml1
MIRA A TOEITE X Z1(dB) 44.39 | =16+20%LOG (U1)

ZoR(ifkia [0(dB) 147.3564801| =32.44+20%LOG () +20%LOG(d1+d2)

R e [ (dB) 19175 |=[0+z1

- 146 -



3. VERA /NER(BERXEHEE A TODEME L)

IBANEE 1 A (2.48km)

IBANEE 2 A (50.3km)
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<3BHE{E A 1—VERA /NER 20m>
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=% BEEfE (M2-B1R E %) d3 (km) 0.58
MERAMES h1(m) 24
BIRA VS h2(m) 110
MiRAVMES hm1(m) 145
M2 KA ME S hm2(m) 225
CIRAMES hpi (m) 10858
SEZE(C1-M1E) = (hmi-hp1) [CS1(m) 36.42
A2RAMES (RABH) ha2 (m) 86.91
C2RA MES hp2 (m) 104.53
1K= (C2-M2R9) = (hm2-hp2)  [CS2(m) 12047
BRI kT /8544
BH = 1

{EiEEIREK f(MHz) 23600
E5 B A (m) 0.01
MIRA A TDEIILRJLEE  Rmi(m) 243
M1EIH /35 A—43 Ut 15.01
MIRA A TOEIITEX Z1(dB) 39.53
M2IRAETOEITLRILEFE  [Rm2(m) 2.38
M2[E /35 A—4 u2 50.69
M2RA U TOEIITE % Z2(dB) 50.10
2B BT TOREEX Zt(dB) 89.63

ZoRS {niikis 0(dB) 127.7872737
EikiEx I (dB) 217.41

=d1+d2+d3
=d1+d2
=d2+d3

= (h1*d2+hm2*d1) /(d1+d2) - (d1*d2)/ (2%K*a)

=hmi-hp1

= ((d1+d2) /d2) (hm1+(d1*d2) /(2*K*a) ) - (d1*hm2/d2)

= (ha2*d3+h2* (d1+d2) ) /((d1+d2)+d3) - ((d1+d2) *d3) / (2*K*a)
=hm2-hp2

=300/f

=V ((A*d1*d2)/(d1+d2))

=CS1/Rm1

=16+20%LOG (U1)

=y ((A*(d1+d2)*d3) / ((d1+d2)+d3))
=CS2/Rm2

=16+20%LOG (U2)

=Z1+72

=32.44+20%L0G (f) +20¥LOG(d1+d2+d3)
= 0+Zt
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Bk MBS h2 (m) 110.1
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CliRkA MBS hp1(m) 28.40 | = (h1*d2+hm2kd1) /(d1+d2) - (d1*d2)/ (2%K¥a)
|Z{E 2= (C1-MIE]) =(hmi-hpD) [CS1(m) 241.60 | =hm1-hp1
A2RAVMES (RFE &) ha2 (m) 272.80 | = ((d1+d2) /d2) (hm1+(d1*d2) /(2%K%*a) ) - (d1*hm2/d2)
C2IRA MES hp2 (m) 111.33 | = (ha2*d3+h2% (d1+d2) ) /( (d1+d2) +d3) - ((d1+d2) *d3) / (2xK*a)
=B 2 (C2-M2R8) = (hm2-hp2)  |CS2(m) 158.67 | =hm2-hp2
BRIk ET BINSA—S
L= k= i
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EBRE A (m) 0.01 | =300/f
MIRA P TREITLRILEE  |Rmi(m) 353 | = ((A*d1*d2)/(d1+d2))
M1ET/ S A—4 Ut 68.49 |=CS1/Rm1
MIRA O REITEX Z1(dB) 52.71 | =16+20%LOG (U1)
M2IRA VR TOEITLRILERE  [Rm2(m) 5.80 | =+ (( A *(d1+d2)*d3)/((d1+d2)+d3))
M2 /35 A—4 U2 27.37 |=CS2/Rm2
IM27RA b TR RIS £ 72(dB) 44.75 | =16+20%LOG (U2)
1267 ] ]ﬁta)%aﬁiéﬁ Zt(dB) 97.46 |=271+22
2R (EiikiE % [0(dB) 153.9295998| = 32.44+20+LOG (f) +20%LOG(d1+d2+d3)
(wiiE%x I (dB) 251.39 |= [ 0+Zt
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4. VERA RIEEE (BERERXXEEE A TODEMEHL)
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