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-33dBm~+ G,(6,) + Gxx(0,) (F0dBi) - BHHZER{EHkEX (@23.6GHz) = -191dB
ERAY 01

Gue(0 1) + Gxx(6,) (=0dBi) - BEHZEMICHEERL (@23.6GHz) = -158dB
A

COT. LREFHEREELGWNMEE . ILECEREVMFICLIERBREER T HLLT D,

3. 3. 4. 2 BERICEAY SRt

AMARHRE D AT L (GREFARVEFEFR) OGE &, thEHICEBRI S ORY
ATLICFHEFE AN ENERGIGFATOEAICERE T S LICKY FisZEREIETEHIELE
EEOR

NATRE S X T LI, FIAMIEARESN THEL BV AT LAFLEOHAFHEH-T
CENREEIZLLA RSN H D=0 KUBLWARIMNLTRYZERT A EIZEYTFHERE
BT BEETD,

FIZ.23GHz FIZHETLHBRBEERELTOSIBBRRXEEETHEATHEEE. BRRXX
EB~NDEEEERTLH=HIC. ZEEZTROIERAFMAIZTSBEETLHEELIT BEIZEL
TERRXXEBFIAREITICEICKYFTHERBT LT 5,

BE. BRRXEBADTHRITDI-OOEZ IV TEERL. BRIZH->TDSELT
BIEMEBEZBND, (BEEFS)

_24_



4T 23GHz HERIDED AT LOEMMREMY
4.1 —RREISH
4.1. 1 FREE
HEREHBY. 23GHz H (23.2GHz~23.6GHz) LT B ENBEL TH S,

4.1.2 BEAK
RERESY BRABEEAR. BEAXRIRAHMBEAXET I ENET L THD,

4.1.3 ZTFEAK

HEDARITEMLT M ETFAILTLEDIVRETHERSINTWSZETSAILTL
ECavBEAROEXRE RS ENLELF (OFDM) RUTOAIILERTLE SaviiEh
XDGAEERIRIBELENR (64QAM)ETHDMNBEHTHD, £i-. FFFAEFBRARXICAHND
NAAYMES T, BREERBOLRNIILORELEARBBEEDOR LICHWST-H ., BE
FETHONELTHS.

4. 1. 4 HaXROBRRE(PLREKE)
ERRICBI5EENRBLERMICE TR EBENFATHLIEND, FroRILEEIZDL
TI&. 23GHz # (23.2GHz~23.6GHz) IZIRFEASHKLSICTL. BERMEDTEFTHEEBELI=ED L
FTEHEDLNELETHD,
BE., DA ARRE S AT LA (GHEEFA) (X 23.2GHz~23.6GHz, At AA#FE S X7 L
(EFEFIA) (& 23.28GHz~23.52GHz R AR AIHRE S X7 Lld 23.35GHz~23.45GHz &9
%,

4. 1. 5 #&:ER0EREE R

BEFMDOOMHz UL E770MHz LUTDREHFEFERTIERTLE DIV BUEIERIZEL
T.TONTLEDIVREDESZIEBEPHARX TEBEETHILEEZRIRELTNVSS
EMD, BMmERXREERERIC. BT Ak K OB K MHREEOMHz U LETHDAELHT
Hbdo

4.1.6 ERRE

BR—AEBEOREICEATIEMBEDRETOIIINTLE AV ARICLSIERTLED
AVEFEITOERBERBICRIEETHIFE16F(HEEEFDOEML) ICBVLWTIRESN
TWAZEBRFDEEREZHETSENDEL. ERCERBORBRE ITRELELE
DEF 5,

4.1.7 BER#E
23GHz DRI — AT LB O AEHIL. INEETH BIERELEFHRETHLETTHL
HWZEMG, BIERELIF42dBLILEET B,

_25_



4. 1. 8 EXMEREHA~ADESR

BRARTHRAE 2N ZOITE, BEROIRLF—ELERADEREDOBEBEIAEEMIC
BALMENTEY ., ChIZEDE AT LDERMEICHL T, BRMHERHISEES T 5K
IVATLETDREICRETDILELDH D,

THRICTY ERGERHOELEEICROLESEICOVWTSEERN 8 DESYREZETT
SfEIAH EETUTHEHRERE —ELULENIE, BRMEEHEB-TENTES,
DEGHRBEREZENGVGEIIEET T TOERRFEEZRE. LLIUIADNILIE AnGN
FOMEMER T EDLEDEY B EZMADELET D,

1.5GHz ~ 300GH=z 61.4 0.163 1

18 BHEFRE (FHHRE6 2 MHE) OREE (BRERTRABNKRE2SDIN2) ki

4.1.9 B&-{SEMHE

ERBEEEAMERTLEEESNFER23E58178IZEYEED M ETSHILT
LEDaVvREZEDRE - ERMEICEATIHMMEH IOREEDF T, FRBUEHKEICH
WT. RIS EEBRRFEO—TICEBERELAVSN TSI ELAH LM, LD ERRE
[2DOWTIE. BRIZETAEENR#LXBICH ITHARENWFATHSHEAE. BRXEID
BHEBEGEEELDD, AL EE CTHBRDIEERREFICELEEZITOIELNEEL
LYo JERREIEN TS,

NZZHT. L2 EEUEEROE-OOBBEICOVTIEEAFREZFHEEELELL
BEZITOISLLET S 45, TOFARELINCEHRBRROZRENABTHIENEZLN
510, PHEBEDEEICEVLVTIEREHy —IIILORE - SEERE FORYIRWLERSE
[ZEZBHENELTHD,

_26_



4. 2 EFEEORMAIENL
4.2 1 ZEXE
4.2. 1.1 ZERARBODHERRE
WEREBY.IX 10 LUTETHIENBELETH D,

4.2.1. 2 HERRMFIREROHSE
4.2.1. 2.1 BETIOHILTLEDIVHEAR
HETORIIBEDIZEETOAIINTLEDIVBEARERHELTE.7MHz 52
NELTHD,

4.2.1.2.2 FORINEHETLEDIVREARK
FORNARTLE DIV BEEA R DE4QAM(TU-T J.83 Annex C) Tlk, SoRLL—
k 5.274Mbps, A—JLA 7H 13%THY . ARV MLTHEIRIE 5.95962MHz &%, Li=AS>
T ARV HEEHIEEZEORABEELTOMHz LT H2ENELTH D,

4.2.1.3 ZEhigEH

REEEY., TWUTETAIENBYETH D, BdH. DHARRE S XT LA (L
FIA) RO DA RHEE S X7 L GRFEFIA) (X5mW LT R RHIRE S X7 L1 250mW
LUTET S,

4.2. 1. 4 ZHEEHOHBRRE
IRTOEBHRERAODEBY . —50%~+20%E T H5DONBELETH B,

4.2. 1.5 FEEARILLIRY
CNETHOEHETECVWSIRIOEMEIMZEEEL., RIILIEBER. UTDIOILTRI%E
HETAHIENBELYTH S,

_I4 T T B T L XL T! CETTRPRTISE RSN PPY EELTTTTETREN PEPPPPPRPPNS SEPRPPPTIPI FESSSRRRN  RLLTTTT OISR
_20 .
P N
24 |

Sy P
g |

I N
B —
S E—
-40
-42

L AL (dBm/MHz)

22 222 22.4 2286 228 23 23.2 23.4 23.6 23.8 24 24.2 244 24.6 248 25

[& R # (GHz)

19 23GHzHm T ORI ERD TR AT LDEEARINLTRY ($EXHE)

_27_



4.2.1.6 FEXFOREDHAE

BITOEBLFERAZSELL. FENBEICE T2 ERSF OREDHFAMEIL100 1
W LT (BBHERIZIMHz) AT 7 REBEICE TR ERGFTOBREDHFBEEFSO LW
LUTETS.458. RITOEBRMBERACEVTRT) 7 AR OBREFEERABTORE
ZRELTVSD, TOFINAKXTHAGEEBTERERICT HILIEIHBF IR LB YITIE
BN RT)TFARFEHE LT A ERTOBREOHBEDOARET H52LLT D,

4.2 2 REFE
BIRHICETIERFOREL. thDERRBEADEZEEZEREL. RITORBERIC,
4nW LT ETHTENB L TH D,

4.2 3 ZhEHR
4.2. 3.1 RAEAEZEHEE
ERE30UFA—RILULEDNSRST7OTFHFERZFU LD B TERFEEET S
DTHAZE EH DM AR D X7 L (GFEFI ) RO A iRE S X7 L (R FiE
M) IZNSRST7oTF(ER 10cm~30cm) EL . AHAAIRE S R T LIX/INSKRSToTF
(EE 30cm~60cm) X LI 2—7oT7F+ET 5,

4.2. 3.2 ZARAMAITEDE
H—ERIYTFIZHLEEREOIRREFERUVABEE T LD THD L,

4.3 BEVATLEOLASZY
4.3. 1 BRI REBEDLAEY

BIBTUNSURABEDOEAEZHIT. 3. 2 BHEIVIFSVRVATLEDFSHBET IDE
Y,

4.3.2 EFRXRXEOHEAEHE
BIRRNXEDHAFZEHIE. 3. 3 EFRXEDTFHBRTIDESY,

_28_



4.3 BIFEE
ENTEDON-BIEERICELT, ROEBYETBHENFUTH D,

4. 4.1 RRBDORE

EEEEREBRIDOUHFFDERESEANTHILLZFMRICLTLSA ., RE#y—I L
DSHZ, AV AT I—RADIBEIEE OLMBRZEMRL.E/ OLMBRESOIFEETET
o

BEEESRAEBINOCET NS KEEEHICINZ . SIEENWERERKATUET S, =
L. BERICTELRNSEE. B ENOERARBELEEETRELAVTAET SIENTE
5,08, BEREHMBROAERKEBEREZEZLSEEIL. SXYEERVTAET S,

==L . AFCNAAMAYMEBICDOWWTIE BEESHRER/INOEBLAME KREZEERKICMZ.
EEHNERBEBETAES S,

4. 4.2 HBERERBFEIR

REESREBVOBEDOERREEERITMA ., FONIARIMNLSHDEEAICD
WTRARIMNT FIAFEZRVTRHEL ARIVMLAGTDO LR RV TREBAIZETEHEN
DD, ZNTNEENDO0. 5%ELELFERBIBERTET 5,

4.2 3 EHREN

EEEEREBIOBEDLTFRE X EHICNZ. ZIERINBRELDIETANESL
RNIVEMAKET,. EAFZAVTERED (WN—RAMNEIZHOTIEN—RNNFEHEN %
BIET S

BEAFCNAMAYMESICOWTIE. BEESRESRIOBEDERKREXEHKICTMA.
REEHADNRKELDIETANESLALEMZARET, BHFERAVWTEHEAZRET
%,

BREEERER/DINL. ZEHRNDPRKRELGDIETANESLANILEZMRAIRELL TS,
—ENBENTEEZFELTIHENHIEEIE. ZEEZFELIIEFDANESLARNILET
%,

4.2 4 FEERARIRLIRY
BEEEREBRIOBEDEIREFEEHICMZ . EIEHADRRKRELSZIETAAESLAL
FMAT-IREET, ARGMLT FS5AHEZRANWTEHE N UN—RMRIZHHTIF/N—RFA T
BNZERET 5. 5H. ARIMLT FSA Y D fReHiEE . HfMEG CTEDLON-SER
TIHIBICERE T B2, 1220 S K EIR B D EEICB W TH REEFEEOHEIC K> TRIE
E~NDEENHDIGEEIL. PEEFEHIEEZFLTAELTERL. CDEE. FEXRF OBEE
T, D EREREECEDAERRZSBHFHBISEYESLEET S,

4.2. 5 RTYFREEBIZBITATERGTORE
EEEEREBI O BEDTRREEERICMZ . EEHAINEKRELGDIETANEEL
_ 29 —



RNIVEMA KRBT, ARIMTFIAHFERAVWTEHE N (N—RMNEIZHHTIE/N\—Xb
NEHENFRET D, BHE ARV T FI3A T DR REEFEE L. HATMEETEDS
NI-SRFEIBICERET S &, FZL. X KB RBDIAFEIZHE L THEEEFIEIED 4
L& THIEEANDEELNHDIGEE L. HREFHBEEZELTAELTERL. ZDGEE. T
BERHFOBREL. HEETHIBECLOBERERESBRTHBICEVESLIEELT S,

BHE.ERF ORI ERBISEETIBEICHOTIE. EIETHIEFYURIIZEVTE
EOERRRUVAFCNAAOYMESZMAEEEEEMITMAIIKETRET 5, AlIEE
REEEIL. SOMHzM L2 REFARETLET D, BB, EFREFXAVDILOILBIERRBDOT
BEAYN TEIEBDO. 7ENSETEIIENTESFH., ERENTHICREMEEET
RBMBIT DNV TREENBONSIENMATETIIGEEIE. TORABHEFDATEESE
BT S EMNTED, AR FNZEFRIGFEELLIGEE L. ZEhiRinF &BIE RimnF DR
DERELHIET D,

4.2. 6 EENEBICBITATFEXRSTOBRE

BEEEREBIOBEDLERREEEIINZ ZERINBRRELDZETAHESL
RNIVEMA KRBT, ARIMTFIAHFERAVWTEHE AN (N—RMNEIZH-TIE/N\—Xb
NEHENFRET D, BHE ARV T FI5A T DR REEFEE L. HATMEETEDS
NI-SRFHEIBICERET S &, FZL. X KB RBDAFEIZE L THEEEFIEIED 4
L& THIEEBANDEELNHDGEE L. HREFHBEEZELTAELTERL. ZDGEE. T
BERHOBREL. HEETHIBECLOBERERESBTHBICEVESLIEELT S,

BHE.ERF ORI ERBISEETIBAICHOTIE. EIETHIEFYURILIZEVLWTE
EOERRRUVAFCNAAOYMESZMAEEEEEMITMAIIKETRET S, AlIEE
REEEIL. SOMHzM L2 REFARETLET D, BB . EFREFAVDILOILBIERRBDOT
BEAYN TEIEBDO. 7ENSETEIIENTESFH, ERENTHICREMEEET
RIMBIT DNV TREENBONSIENMATEIIGEEIE. TORBHEFDATEESE
B HZEMNTED, AIERImFNZEFRIGFEELSIGEE L. ZEhiRinF &BIE RimnF O
DERELHIET D,

4.2. 7 ZEEBEDRIRMICRFTTIERFDOEE

ZETFRIGFICEVT, ARIMNLTFIAPEERAVTRIE TS EETDREHA
THEEIE. ZEKRBICLTRAETSHIL, B8, BIRMICRT 5ERE DR E OBIE B FER
g (X, SOMHzM L2 REFARETET S,

BHE.EREZAVSEOTAERRBDOTREDVNATEEBDO. 7fEhbLd 5L
MNTESEN, BERENTDITRBEMEEZTRER T IOV TREEENBTONLIEN
SEEATCEAIGEE. TORIRBEEDRTEEEAL T HIENTED, BIERinFHZE P iRinF
CELDGEIE. ER R FEATHARFORMODBEERELEMIET D, 1-1ZL. ZIEEEHI L
HEILBIEETHIEL,

_30_



B5F SRORFRE

ABEETE M ETOAIVBEADTEBATICHD TORILHBMIBICE T HIEEFR.
KERERICEITD7T—TLTLEDRAEIBDEEFROFRREDH. 23GHz HRRIEED
AT LOBEMAFHEFEEDN WA REELTRE AT L (BB OFEEROFAIZD
WTIE. BIERMERFALPDBETH D,

WA RBEBEICDNTIL, BLDT—TILTLEBEENAA—FYMEHK Y —E XE{ToTLY
LENRERFEZADE BERARTHIHIEEAD, LHOLAGMG, 23GHz FHTHIFRIBEES: 400MHz
EDFEE LYTYICHEITEHE. TLEEBDIRE CH MM BAL T HILEEDRENHLHZ LN
5. 21GHz #(21.2~21.4GH2) "G E DD FER#ME LYERICAWSZEGENEZ N D, 1212
L.DOCSIS AR (F—TILTLEALA—2vb) DESHEPCEEICKHELGER A (256QAM)
[ZDWTI4—ILRIREIREREITOHE | BIZREFZITODELHD,

TS ZT A BB OFEHOHAICONTIE, SHERLRT TR, BROLTHE

DA OVTKYEFRHLGRRAAA—DICEMBEEH DR EETo- LT, BARERARAE
BODKREFOREEATLFEDOT HRBROBRAVLETHD,

_31_



o3
gl

#Ef%E20245

[—TJILTLEL AT LD MBS

D235

[23GHz B ERIEE S AT LD BATHI 4

_32_

v

A oE& 2




HEFE202457—TIILTLEL AT LDEMUEH 1DSH23GHz FEBRIGIES AT LD
BMREHIIZOLTIE. RDEBYETEIENE L TH S,

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

(2) BEAK
Er@EEAX. #EARXXERBRAEARET D,

(3) ZFHARK
EXER#BHENLELH (OFDM) RUBHEERIRIBEH (64QAM) £T %, . /310y
MESIX. BERET D,

(5) #ERDE R (FDERE)
FroRI)LERBIZDULNTIX., 23GHz % (23.2GHz~23.6GHz) ITURFE A KSIZL . BEBEDIEE
#EZELI=LDET S,

(6) i K o JE] iR B el P
B9 D& KO B KM FERZE6MHz LLEET D,

(7) BIERE#E
SRIEIRELLIX. 42dB LI EET B,

(8) EKFEIEE
BRPEEHICEHI DI B EHEETICE,

(9) R=-{SHEMEE
AR EE R CAMRDEERSRBEFICELBEZITICE,

2. BIRERBEOREMMEY
(1) EEEE
7 EERRMDHERRE
3x10*LUTET D,

1 SARKBFROFEE
BETOANTLEDAVIEARIES.7MHz L. TOAILERTLEDaVE AR IL6

MHz &9 5,
_ 33 —



) ZEhiRE AN
TWUT ET 5,

T ZEHRENOHERE
—50%~+20% &9 %,

I+ EEARINLIRY
TROEEYET S,

e . . , , |I | | | | _ | _

T S—— | S| NN PR F— —— . 1 I !
g L. | RFRICOO0N B | SRR | | TR |
ST | RCERER | : I =

I .
|

Ls 5 M (dBm/MHz)

-30
R 0 b . SRSy, ERTAIee] b RIVER] JTRNTCIE CISABNY 5 AT
-34 | - | % % i ! s |
L e e ERERIEEES S e | _' .................. PRI Ko SR PR | Feeaees
-38 1
-40
42

22 22 224 26 228 23 232 234 236 236 24 242 144 246 248 25
A #(GHz)

20 23GHzH T ORI EBEPERUATLDEEARINLIRY ($EXHE)

h REEFOBEDHRE
RATVT7ABEIZE T AT ERG OREDHBIELS0 u W LLTF, TN ERICEITHFE
R DBEDHRMEEZ100 4 W LT ELTSRFEIEZ 1MH2ET S,

(2) ZIEEE

BIRHIZHET H2ERFOREE, 4nWLTET B,

(3) Z=hfg®
7 xtmE R
BRSOV FA—RILULEDNSGRST7oTFHEREFEULOFEXIIERFEEETHED
L35,

1 ZAMMEITERR
Y—EXTYZICELEEFROFGRMERFEZET LD ET S,

_34_



3. BB AT LEDHAEY
(1) BRIFSOREREOHEASEH

BRIV UAEREDHAEM L, 23GHZFRRIGEATLOAE O, FRADZEETY
TFTFIBEGC,(0 ). 22GHHE/IRIUNSVADAE 0 , ARIDRET U THRIEEG,.(0 )&
5L FHERISLGVEDHICIF. ROXEHRTILENHD,

-33dBm — 1 + Gpo( 6 ) —EHZRIEHRIEL (@232GHz) +G,,,(6,) = -115.8(dB]

ER YL N
G50 ) +Gye( 6 ,)— B HZERMUEHRIE K (@23.2GHz) = -81.8(dB)
L1355,
ffZL. 28 R T, AEHZHF-ELVNEE L. BEEHERGIHREXRICNZ . LECEEYMSE
[CLDHEMBEEERETHIENTESD,

W2, 22GHZEFEB ISR (BEFi$) M 23GHZ B EBIFITIE L AT L (BT i#) A TFisEiel
SHWEHICOWTIE, (X, 22GHZBHEBINSVADAE O ARMREIETUTTHIBEG,,(6
D&, 23GHZFEIREESATLOAE O , FRIDZETUTFTHIREG,(0 )T DL Ti5
FRISBVEHIZIE. ROXEFHRTILELHD

-10dBm + G,,( 6 ,, — B HZEMIERIE%K (@23.2GHz) +G22G(62) -1 = -118.8(dB]

ER YL N
G0 )+ Gp( 6 ,)— B AZTRikig sk (@23.2GHz) = -107.8(dB)
L1355,

fzZL. 2 ST, REHZH - HESIE. BEHERGIRERICNA ., ILECEREYMSE
[CLDHEMBEEERET HIENTESD,

A AR S X T L (GREFARVEREFA) OGS &, HICE RIS ORY
ATLICFBEERAGWIENEELGBA COMERICERET S LICKYFSERBT HIEN
AIEETH S,

— A RARMRE S X T A, FIRAMIEARESN TE BB AT LAFEOHAFHER
F=g CENRBITELAEEELH DN KYBLWARIMNLIRAVEBERTHIEICLYTF 5%
BT 2LENH D,

BE. BRIV VRADAT LMD 23GHzHBIMEES AT LDBEIRA~DFHIZDLNTIE,
BERATTSRERELIVEL DS, TD=OIZIE, BEIINS VRV RATLEREIL., &
BE(IHL T, 28GHz BRI E Y AT LAIDEREICRL T, 22GHz BER ISV A AT LD
EERETHERORBEOHNEZTICENDETHD,

_35_



(2) BERRXEDHAEH
BRRXEDOHAFHIX. GHzFBBREESRATLDO ARDEETUTTHHGEE
G23G(0 ). BRRXEDZIET7 Vo TFHHE G (0, (F0dB) &9 5&. ROXZEHFI-Fwh
EhHD,
-33dBm~+ G,(6,) + Gxx(0,) (F0dBi) - BHHZEREHkEX(@23.6GHz) = -191dB

ERAYPY)
G23G(0 ) + GRX(0,) (=0dBi) - HHZEMGHkEX (@23.6GHz) = -158dB

COT. LREFHEREELGWNMEE . ILEPREVMFICLIERBREER T HLLT D,

WA FIRE S 2T A (GHREF AR CRGEEHA A 058 (&, hifICERIUNS R
VATLIZFBEEZGNCENERGIGATOREAICRES 4 LICKYFHERET HE
E9 %

RARHRE S AT AL, FIAEARESN TEL, BEVATLAFEOLREGZH-T
CENHEITLRLAREMDH D=0 FYVBELWARIMNLIRVEBERT 5 EICLYFiH%EE
BIHIEET D,

B2, 23GHz HITHEITHEAZEEL TV I ERRXBAFETERATIE S, BIRRX
EBADHEETERTH-OIZ ZEEFROBAARICHHEE T HEEHIT BEITIEL
TERRXESFNRABZITILICKY FEHZRET HEET D,

4. BIEE
(1) AR#¥ORE
BEEERER/DOUHFHFOEREESEANTHILERIREL. RET—TILLISMZ, X
ABTI—ADGZEILE/ OLMFEZEML. E/OLMBRZEDFHZFTMT 5.
BEEESREBINOCET ML KEEEHICINZ . SIEENWERERKATUET S, =1
L. BERAICTELRNSEE. B ENERARBELEEETRELAVTAET SIEMNTE
5,08, BEREHBOANEREBEREZEZLEEIL. SXYEFERVTAET S,
==L AFCNAAMAYMEBICDOWWTIE BEESRER/IN OB L AME KREZEERKICMZ.
EEHNERBEBETAES S,

(2) HARREFEE
REESREBNOBEDERREEERITMA ., FONIARIMNLSHDEEAICD
WTRARIMNT FIAFEZRVTREL. ARIVMLAGTDO LR RV TREBAIZETEHEN
DD, ZENTNEENDO0. 5%ELELFERBIBERTET 5,

(3) ZEHIREN
EEEERERIOBEEOERREEEHICMA. EELEANRKRELEDIETAAEEL
— 36 —



RNIVEMAFKET,. EAFZAVTERED (WN—RAMNEIZHO>TIEIN—RNRNFEHEN %
BIET B

BEAFCNAAMAYMESICOWTIE. BEESRESRIOBEDERREXEHKICTMA.
REEHEADNRKELDETANESLALEMARET, BHFERAVWTEHEAZRET
%,

BREEBERER/DINL. ZEHRNDPRKRELGDIETANESLANILEZMRAIRELL TS,
—ENBENTEEZFELTIHENHIEEIE. ZEEZFLIIEFMDANESTLANILET
%,

(5) FEEARIFILTRY
BEEEREBRIOBEDERARELEHRIINZ., EEHINRKELDIETAHESL
RNIVEMAZ KRBT, ARIMTFIAHPERAVWTEHE AN (N—XMNEIZH-TIE/N\—Xb
NEHENFRAET 5. BHE ARIMNLT FI5A T DR REEFEEX. HATMEETEDS
NI-SBFEIBICERET S &, FZL. X KB RBDAFEIZHE L THEEEFIEIED 4
L& THIEEBANDEELNHDGEE L. HREFTHBEEZELTAELTERL. ZDGEE. T
BERHFOBREL. HEETHIBECLOBERERESBRTHBICEVESLIEELT S,

(4) RTYTFRABEICHE TR EREDERE

BEEEREBIOBEDLERREEEMIINZ. ZERINBRRELDIETAHESL
RNIVEMAZ KRBT, ARV T FIAHFERAVWTEHE AN (N—RMNEIZHHTIE/N\—Xb
NEHENFRET D, BHE ARV T FI3A T DR REEFEEX. HATMEETEDS
NI-SBHEIBICERET 5 &, FZL. X KB RBDAFEIZE L THEEEFIEIED 4
L& THIEEBANDEELHDGEE L. HREFHBEEZELTAELTERL. ZDGEE. T
BERHFOBREL. HEETHIBECLOERERESBTHBICEVESLIEEST S,

BHE.ERFroRILERBITIBEICHOTIX., PHITIEFroRILIZBLVTEEDE
FERUVAFCNAOYMESZMAZEEEEEMITMR KRB TRIET 5, BIE B K&
L. BSOMHzM L2 REFRETET 5. GH. EREXZAVDSELDILBIERRBMDTRES
YA TRBEHMDO. 7ENLETEHIENTEDEMN . BEREN TR ICRBEMBEZ T2
REIHINT IRBEENBONDIENIATESSSIE. TORKHEED R EE LK
BIENTED, AIEAmFNEFRIGFERLDBEIEL. ERREHEFEAERIHFORODIE
KEEWIET D,

(4) BEHNEEICE TAFERGTDBE
BEEEREBIOBEDLERREEEHIINZ, ZERINBRRELDZETAHESL
RNIVEMA KRBT, ARIMTFIAHFERAVWTEHE AN (NN—XMNEIZHHTIE/N\—Xb
NEHENFRET D, BHE ARIMNLT FI5A T DR REEFEE L. HATMEETEDS
NI-SBHEIBICERET S &, FZL. X KB RBDAFEIZHE L THEEEFIEED 4
L& THIEEANDEELNHDGEE L. HREFHBEEZELTAELTERL. ZDGZE. T

ERNOBEX. HEREFEHECLOAERERESRFEHRISEYRESLEEET S,
— 37 —



BE.ERFroRILEH BT IGESITHOTE. FRITEIEFYURILICEVTEEDE
RRBEUVAFCAAOYMESEMAESEEERICMARETRET 5, AERIKRHE
BH(X. SOMHzM 02 RERIKETET 5. BH . BREZAV D LD ITRIERRBDOTRES
YA IREBDO. 7TEALETHIENTESED . BRENLTHICREMNEEZ T
BRI DI TREENTONAIENIIATED G A (E. EORRMEED R EZEHEY
BTENTED, AIEAImFNERRInFEELGDHEE L. ZHiRinFLBIERinF ORI DR
KREEMIET D,

(6) ZIEEEDEIRMICERFITIEREDEE

ZEZEHRIHFICEVT. ARJMLT AP EZRAVTRE TSI, EETHREHEA
THIEEE. REKRBICLTAETHIE, BH. BIRMIZEKTIERFDORE AT R R
(X, SOMHzM L2 REFARETET B,

BHE.BEEFAVSLDIEATEREBD TREDVRF IREHDO. 7EMLLETHIEM
TELHEN. BERENTRICRBEMEEZT D BRI DNV TREENTONDSIENGE
B CESIGEEIE. TORARBEFEDBTELEERT HIENTES, AIERIRFNZER IR F&
BL55E8F. ERREFEATERIGFORDEBELRELEMIET 5. L. ZIEEELLELVE
Bl BIEETHEL,

_38_



SEEH

SEEH2

SEEMS

SEEHA

SEEHS

SEEH6

SEEHT

SEEFS

SEEH9

SEEH 10

£ £ & H

23GHz HEBRIGE S AT LD FHRE R/ SA—4
BRIVESURVAT LD TFHREAANTA—S

23GHz FEBAER AT LDNOIVIS U XERADFHIREHER
FiHREA 226 |BRIUMSUR 7UoTHIEMS

#)% ITU-R RA769-2

FDILERRXE~NDO T HREHER
BERXXEBARLOTFHREHER

ER R S Eal R )

23GHz E|IRIEEV AT LEOFEAES

FismEgE<y

_39_



23GHzHEIRMEIEV AT LD FHRETR/INSTA—4

SEEH 1

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




SEEH 2

BRIV ADTFHRETR/NTA—S

€45 £ BRE LA mE

45 453 2 S A 224 ~ 22.6GHz ({EE) . 23.0 ~ 23.26Hz (SE)
EEHA 27dBm
5 4 B A 36. 5MHZLL T (64QAM)
EHA 640AM
7 5 HE 46dBi (120cm) 40dBi (60cm) EZHET LTS

e ITU-R F.699 (Single entry)
7 YT iERSE [TU-R F. 1245 (Agsregate)
7T 50m 20m

E18 TRERE L
ERA 0 M4SN L7 LT L E
MEEH 8dB

_ 15 41 4818 - —10dBm (/10kHz~ /MHz)

~ 3 E ';L"E ™
PREHOHKEIE | - 1) > 2 sat - ~13dBm/MHz
] ‘ S TF3% - ~115. 8dBn/MHz (1/N=—10dB)
RT i LA m
AETBLAL w5 4008

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



23GHz BEABE A TLMNO I Y bS5 U REREADTHEET

IVFSUREBRDETIIUTOESY LT,
ZAEZh R4S : 46. 0dBi
RATYTFRAHFBEFH LA : -115. 8dB/MHz
REMEHFBETH L AL - -40dBm

23GHz FT R INWERBHSBE AT LDETIIUTOESY E LT,
EEZDEE S ;9. 2dBm/ch (1. 7dBm/MHz)

AT 7 AFEEGHEE : -33. 0dBm/MHz LLF

EERELRIEL : 1dB

EET7TUTT

NVWELIZI—TTT
FAMNLDAE (F) AHEFE (dBi) 5%
0~ =45 23 FAM
+60 13
+75 5
+90~=+180 -1

30cm NSRS T TF
FAEANLDAE (E) FRFE (dBi) ikl
0 34.5 FAME
+5 16.5
+15 4.5
+30~=+180 -5.5

SEEHI



60cm /X545 (ITU-R F.699 #5)

FrEAMNMCDAE (B) AmEFE (dBi) 5%
0 40 E10)!

+5 18

+15 3

+30 -2

+80~=+180 -10

-30

a4, |V v
-35 ! o v\ o
-180 150 120 80 60 30 0 LU ] 120 150 180 §

T 5 =T TN

RELATIVE POWER (d8)

RADIATION PATTERNS

-180 -160 -140 -120 -100 -80 ~-60 40 -20 O 20 40 60 80 100 120 140 160 180
ANGLE ()

30em NSRS T T F KA

RELATIVE POWER (dB)

-10 1

RADIATION PATTERNS

———
———
zihamm‘zm |
[—HPeofs I
f

ANGLE ()

60cm /XSRS T T T4



3 26Hz HT ORIEBRNR AT LEET VT T2k HEtFRIEREDIRES
[EiR % - 23200MHz

WELIZ—TTT

BtfmEEEE (km)

FHRANMCDAE (E) 257 AT BT F i L]
0~ =+45 35.7 0. 745 TAHME
+60 11.3 0.236
+75 4.5 0.094
+90~ +180 1.1 0.024
0cm NSRS T oTF
_ BEPRBERE (k)
FHRANMNCDAE (E) 257 AT BENIE F i L]
0 134.1 2. 802 TAHME
+5 16.9 0.353
+15 4.2 0.089
+30~+180 1.3 0. 028
60cm NSRS T T+
_ BEPRBERE (k)
EFAAMDAE (E) 257 AT RBEHIE T35 "%
0 252. 6 5.277 TAHM
+5 20. 1 0.419
+15 3.6 0.075
430 2.0 0.042
+50~=+180 0.8 0.017




23GHz T T DR IIWERDBLU AT LODEEARY MILTRY (F)
fExHERE

L Ll
0 oo A N O 0 o N O

|
N
o

|

|
N
~

|
N
(=]

LAJL (dBm/MHz)

| |
w N
o oo

|
w
N

|
w
~

|
w
[=2]

I
w
[o<]

|
S
o

I

I

|
N
N

22 222 22.4 22.6 22.8 23 23.2 23.4 23.6 23.8 24 24.2 24.4 24.6 248 25

[EliR %4 (GHz)




Gain (dBi)

Gain (dBi)

50

40

30

20

50

40

30

20

TR

TR 22GEHRIVNSUR FUoTHIERSE S (ITU-R _F.699

//J \-\\
// \\
P N
=1 I
-12 -10 -8 -6 4 -2 0 2 4 6 8 10 12
Angle (degree)
I\
I\
1\
/ 1\
// \\
180 -150 -120 -90 60 -30 O 30 60 90 120 150 180

Angle (degree)

@ 60cm @23.2GHz Gmax=40.0dBi

Gain (dBi)

(dBi)

Gain

50

40

30

20

50

40

30

20

/\
A \\
/ N
L~ N
/// \\\
-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12
Angle (degree)
M\
I\
/1A
/ L\
-180 -150 -120 -90 -60 -30 0 30 60 90 120 150 180

-20

Angle (degree)

® 120cm @23.2GHz Gmax=46.0dBi



23GESRIEIEV AT LD D 22GEB TR SUAV AT LADFHRED

23GEBRTE T RT L 22GEMIVNSVRAY AT L
58— (0~=+45° 35.7km 120cm_(+0° )
TXHEALAN inEREL TVITRIE LA VA EIEESGECES LA VB 7Y RIE ZELA
1.0dB 23.0dBi 150.8dB 46.0dBi
-33.0dBm ~11.0dBm 23.2GHz -161.8dBm -115.80dBm
HATHLAN:-115.8dBm
98— (0~=+45° 250m 120cm _(+15° )
TXH LA HEREX TUTTFIE LATIVA EEEIGEEES LAIVB TUTHHE ZELAL
1.0dB 23.0dBi 107.7dB 2.9dBi
-33.0dBm ~11.0dBm 23.2GHz -118.7dBm -115.80dBm
BFETFTHLAL:-1158dBm
93— (0~+£45° 105m 120cm_(+30° )
TXHE ALAN HERIE L TYITRIE LA VA BHEZREEX LA LB 7UTHFE ZELAL
1.0dB 23.0dBi 100.2dB -4.6dBi
-33.0dBm -11.0dBm 23.2GHz -111.2dBm -115.80dBm
HBRTFHLAN:—115.8dBm
98— (0~+£45° 59m 120cm _(3=48° ~=180° )
TXHALAN HERIB X TUTTHIE LA VA EEESGEEES LA LB TUTTRIE ZELAIL
1.0dB 23.0dBi 95.1dB -9.7dBi
-33.0dBm -11.0dBm 23.2GHz -106.1dBm -115.80dBm
FEFiHLAN:-1158dBm
23GEIRGE L AT Ln 22GEBIVNSVRDRT L
58— (0~+45° 17.9km 60cm (=0°
TXHALA N iRERIEL TR LA VA BEHEZREEX LA'ILB 7UITFIE ZELA L
1.0dB 23.0dBi 144.8dB 40.0dBi
-33.0dBm ~11.0dBm 23.2GHz -155.8dBm -115.80dBm
HEFHLAN:-1158dBm
58— (0~+45° 353m 60cm (+15°
TXH ALAN RERIEL TR LA LA BEHZREX LAILB 7UITFIE ZELAL
1.0dB 23.0dBi 110.7dB 5.9dBi
-33.0dBm -11.0dBm 23.2GHz -121.7dBm -115.80dBm
HATHUAN:-115.8dBm
58— (0~+45° 149m 60cm (+30°
TXH ALAN REIRIB K TVITRE LATIVA ElEEADELES LALB 7UITFIE ZELAL
1.0dB 23.0dBi 103.2dB -1.6dBi
-33.0dBm -11.0dBm 23.2GHz -114.2dBm -115.80dBm
HATHLAN:—115.8dBm
93— (0~+45° 83m 60cm (+48° ~+180° )
TXHEALAN IRELRIB K TVTTRIE LA VA ElEESDEES LA'ILB 7UITFIE ZELAL
1.0dB 23.0dBi 98.1dB —6.7dBi
-33.0dBm -11.0dBm 23.2GHz -109.1dBm -115.80dBm

HATHLAN:—115.8dBm




23GHEAR T

ERATLNL22GEBIVNSVAV AT LAANDF B

HQ

23GEBREEIRT L

22GHEBIVNSVARAV AT L

30cm (0° ) 134.1km 120cm (£0° )
TXH ALAN inERiEL TUTTHIE LA VA BHHRZEMEX LA LB 7Y RIE ZELA
1.0dB 34.5dBi 162.3dB 46.0dBi
-33.0dBm 5dBm 23.2GHz -161.8dBm -115.80dBm
HATHLAN:-115.8dBm
30cm (0° ) 939m 120cm (+15° )
TXH LA HEREBX TUTTFIE LATIVA EEEIGEEES LAIVB TUTHRIE ZELAL
1.0dB 34.5dBi 119.2dB 2.9dBi
-33.0dBm 5dBm 23.2GHz -118.7dBm -115.80dBm
BFETFTHLAL:-1158dBm
30cm (0° ) 396m 120cm (+30° )
TXHE ALAN HERIE X TYTTRIE LA LA BHEZREEX LA VB TYTHFE ZELAL
1.0dB 34.5dBi 111.7dB -4.6dBi
-33.0dBm 5dBm 23.2GHz -111.2dBm -115.80dBm
HEFHBLAN:-1158dBm
30cm_(0° ) 220m 120cm _(+48° ~=+180° )
TXHALAN HERB X TUTTHIE LA VA EEESGEEES LA'ILB TUTTRIE ZELAL
1.0dB 34.5dBi 106.6dB -9.7dBi
-33.0dBm 5dBm 23.2GHz -106.1dBm -115.80dBm
FEFiBLAN:-1158dBm
23GEBTED AT L 22GEMIVISURAY AT L
30cm (0° ) 67.3km 60cm (+0° )
TXHALAN inEREL TUTTHIE LA VA BHHRZEMEX LA LB 7Y RIE ZELA
1.0dB 34.5dBi 156.3dB 40.0dBi
-33.0dBm 5dBm 23.2GHz -155.8dBm -115.80dBm
HAETHLAN:-115.8dBm
30cm (0° ) 1.3km 60cm (+15° )
TXH LA HEREBX TUTTFIE LATIVA EEEIGEEES LAIVB TUTHRIE ZELAL
1.0dB 34.5dBi 122.2dB 5.9dBi
-33.0dBm 5dBm 23.2GHz -121.7dBm -115.80dBm
BFETFTHLAL:-1158dBm
30cm (0° ) 560m 60cm (+=30° )
TXHE ALAN HeERIEE TVITRIE LA LA BHEZREEX LA LB TYTHFE ZELAL
1.0dB 34.5dBi 114.7dB -1.6dBi
-33.0dBm 5dBm 23.2GHz -114.2dBm -115.80dBm
HEFHBLAN:-1158dBm
30cm (0° ) 311m 60cm (+48° ~=+180° )
TXHALAN HERIB X TUTTHIE LA'IVA EEESGEEES LAILB TUTTRIE ZELAL
1.0dB 34.5dBi 109.6dB -6.7dBi
-33.0dBm 5dBm 23.2GHz -109.1dBm -115.80dBm

FEFiBLAN:-1158dBm




23GHEAR T

ERATLNL22GEBIVNSVAV AT LAANDF B

HO

23GEBREEIRT L

22GHEBIVNSVARAV AT L

60cm (0° ) 252.6km 120cm (£0° )
TXH ALAN inERiEL TUTTHIE LA VA BHHRZEMEX LA LB 7Y RIE ZELA
1.0dB 40.0dBi 167.8dB 46.0dBi
-33.0dBm 6.0dBm 23.2GHz -161.8dBm -115.80dBm
HATHLAN:-115.8dBm
60cm (0° ) 1.8km 120cm (+15° )
TXH LA HEREBX TUTTFIE LATIVA EEEIGEEES LAIVB TUTHRIE ZELAL
1.0dB 40.0dBi 124.7dB 2.9dBi
-33.0dBm 6.0dBm 23.2GHz -118.7dBm -115.80dBm
BFETFTHLAL:-1158dBm
60cm (0° ) 746m 120cm (+30° )
TXHE ALAN HERIE X TYTTRIE LA LA BHEZREEX LA VB TYTHFE ZELAL
1.0dB 40.0dBi 117.2dB -4.6dBi
-33.0dBm 6.0dBm 23.2GHz -111.2dBm -115.80dBm
HEFHBLAN:-1158dBm
60cm_(0° ) 415m 120cm _(+48° ~=+180° )
TXHALAN HERB X TUTTHIE LA VA EEESGEEES LA'ILB TUTTRIE ZELAL
1.0dB 40.0dBi 112.1dB -9.7dBi
-33.0dBm 6.0dBm 23.2GHz -106.1dBm -115.80dBm
FEFiBLAN:-1158dBm
23GEBTED AT L 22GEMIVISURAY AT L
60cm (0° ) 126.6km 60cm (+0° )
TXHALAN inEREL TUTTHIE LA VA BHHRZEMEX LA LB 7Y RIE ZELA
1.0dB 40.0dBi 161.8dB 40.0dBi
-33.0dBm 6.0dBm 23.2GHz -155.8dBm -115.80dBm
HAETHLAN:-115.8dBm
60cm (0° ) 2.5km 60cm (+15° )
TXH LA HEREBX TUTTFIE LATIVA EEEIGEEES LAIVB TUTHRIE ZELAL
1.0dB 40.0dBi 127.7dB 5.9dBi
-33.0dBm 6.0dBm 23.2GHz -121.7dBm -115.80dBm
BFETFTHLAL:-1158dBm
60cm (0° ) 1.1km 60cm (+=30° )
TXHE ALAN HeERIEE TYITRIE LA'ILA BHEZREEX LA VB TYTHFE ZELAL
1.0dB 40.0dBi 120.2dB -1.6dBi
-33.0dBm 6.0dBm 23.2GHz -114.2dBm -115.80dBm
HEFHBLAN:-1158dBm
60cm (0° ) 586m 60cm (+48° ~=+180° )
TXH LA HERIB X TUTTHIE LA VA EEESGEEES LA'ILB TUTTRIE ZELAL
1.0dB 40.0dBi 115.1dB -6.7dBi
-33.0dBm 6.0dBm 23.2GHz -109.1dBm -115.80dBm

FEFiBLAN:-1158dBm




22GEHE ISRV AT LINOEAND23GELR T

EL AT LT iBRE

22GHEBIVNSVARYV AT L

3GEREES R T L

120cm_(0° ) 2709.5km 30cm_(0° )
TXH ALAL TUTTHIE LA VA BEHRZEMEX LA'ILB 7UTTHIE fRERIEX ZELA L
46.0dBi 188.4dB 34.6dBi 1.0dB
-10.0dBm 36.0dBm 23.2GHz -152.4dBm -118.80dBm
HATHLAN:-118.8dBm
120cm (+15° ) 19.0km 30cm (0° )
TXHE ALAN TUTTHIE LA VA EEESGEES LAVB 7UTHFIE fRERIEE ZELA L
2.9dBi 145.3dB 34.6dBi 1.0dB
-10.0dBm -7.1dBm 23.2GHz -152.4dBm -118.80dBm
FEFiBLAN:-118.8dBm
120cm (+30° ) 8.0km 30cm (0° )
TXHALA L TITTHRIE LA VA EEEAGECES LA'ILB 7UTHRIE HHEREL ZELAL
-4.6dBi 137.8dB 34.6dBi 1.0dB
-10.0dBm -14.6dBm 23.2GHz -152.4dBm -118.80dBm
HBATHLAN:-118.8dBm
120cm (+48° ~=+180° ) 4.4km 30cm_(0° )
TXHALA N TITTHHIE LAVA BHEZMEX LA LB TYTTRIE HeERIEE ZELA L
-9.7dBi 132.7dB 34.6dBi 1.0dB
-10.0dBm -19.7dBm 23.2GHz -152.4dBm -118.80dBm
FEFHLAN:-118.8dBm
22GEBIVNSVRAYV AT L 23GEMIGEL AT Ln
60cm (0° ) 1357.9km 30cm_(0° )
TXH ALAL TUTHHIE LA VA EIEESDECES LA'ILB 7T HIE feERIEX ZELA
40.0dBi 182.4dB 34.6dBi 1.0dB
-10.0dBm 30.0dBm 23.2GHz -152.4dBm -118.80dBm
HATHLAN:-118.8dBm
60cm (£15° ) 26.8km 30cm (0° )
TXHE ALAN TITTRIE LAVA EEESGEEES LAVB TYTHFE tRERIEX ZELA L
5.9dBi 148.3dB 34.6dBi 1.0dB
-10.0dBm -4.1dBm 23.2GHz -152.4dBm -118.80dBm
FEFiBLAN:-118.8dBm
60cm (+30° ) 11.3km 30cm (0° )
TXHALA L TUTTHRIE LA'IVA EEEAGECES LA'ILB 7UTHRIE HREREL ZELAL
-1.6dBi 140.8dB 34.6dBi 1.0dB
-10.0dBm -11.6dBm 23.2GHz -152.4dBm -118.80dBm
HBATHLAN:-118.8dBm
60cm (+48° ~=+180° ) 6.3km 30cm (0° )
TXHALA N TITTRIE LAVA EEEAGECES LA LB TYTTRIE HeERIEE ZELA L
-6.7dBi 135.7dB 34.6dBi 1.0dB
-10.0dBm -16.7dBm 23.2GHz -152.4dBm -118.80dBm

FEFHLAN:-118.8dBm




23GEBIGIEV AT LNSL22GEHR ISRV AT LIAFSERISGVLEY

23GEARITEL AT Ln 20GEHBIVINS VAV AT L

-33dBm/MHz -115.8dBm/MHz

(HEMRIBX 1dB)

< PE

Gyag( 0 1) + Gy 6 ,)-B RAZEME KL (@23.2GHz) = -81.8[dB]

60.00

L7

50.00

40.00 //

30.00

20.00 //

10.00

0.00 pd

r—% LT T+ F|%(dBi)

-10.00

-20.00

1 10 100 1000 10000
EaRH (m)



22GHEBRT NIV AV AT LN 23GEBIEE AT LANTFHERIIGVEY

22GEMI NSV AD AT Ls 23GEMFIEEL AT L

-10dBm/MHz -118.8dBm/MHz

(HAERIEX 1dB)

fiZE:

b
L

Gyoa( 0 1) + Gy 6 ,)-B HAZEMIE KL (@23.2GHz) = -107.8[dB]

40.00

30.00

20.00 A

10.00

0.00 v

-10.00

F—2ILT T FFI1%F (dBi)

-20.00 il

-30.00

—40.00
1 10 100 1000 10000
BB R (m)



Rec. ITU-R RA.769-2 x

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:

= v (1)

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 7 (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 O 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 4f/k 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 Ilatitudes 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
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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 Tk 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.



TABLE 1

Threshold levels of interference detrimental to radio astronomy continuum observations

System sensitivitym . @ 3
- . . Threshold interference levels
Centre Assumed l\t’llnlmlm} Receiver noise (noise fluctuations)
frequency bandwidth atn enna noise temperature Power spectral
f. Af emperature T Temperature 5 Input power pfd Spectral pfd
c T R density
(MHz) (MHz) (KA) (K) AT AP APy Su Af , SHZ
(mK) (dB(W/Hz) (dBW) (dB(W/m?)) (dB(W/(m® - Hz)))

a () 3) “) ) (6) () ®8) )
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

M 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.

¢-69L°VYH d-NLI 9y



TABLE 2"

Threshold levels of interference detrimental to radio astronomy spectral-line observations

System sensitivity

)

Threshold interference levels

1) @)

Ass}lmed spectral Minimurr} Receiver noise (noise fluctuations)
Frequency line channel antenna noise
bandwidth t t temperature Power spectral
S emperature T Temperature 5 Input power pfd Spectral pfd

(MHz) Af T, density s

(kHz) K) (K) AT AP APy Sudf "
(mK) (B (W/st)) (dBW) (dB(W/m?)) (dB(W/(m" - Hz)))
@ 2 (&) “ () (6) () ® (&)

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 -l161 -215
43000 500 25 65 2.84 -254 -207 —-153 -210
48000 500 30 65 3.00 -254 -207 -152 -209
88600 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

@

)

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.

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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(dB) 127 Y. FiHfEIF-350.95 (dBm/MHz) &74:d, COBDT—U1E 159.95 (dB) &Y. RAICFEHELEMEZHERET 5, CD=H. 1 ED
ERYEHAETCTFSLEMEZBRETELRWEEE, SRAE2—DENPALGEICL D ZBENS I aL—2aVETI0ENH S,
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MREGIDERRXEZHFALLRXEE L, A ICEVWTHRERBEEZERALEGE L LTRET %,
Rz g EFRr
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A :0.01271Tm  (FK% 23.66Hz)

d; :22000m
d, :12300m
h :900m

8078 R LRIV —2 L EAEITL., ERRIELFs (X 55 (dB) &5,
(B%Z&: SAA—DENPAIZL B ZBEEEIIFL S A L— 3 UIC & bERIBLIL 227.29 (dB)

LEXY, BOURXEBIZEBITEIRT)7RZEEHPrs lILUTEL S,
Prs = Pts+GAt6 +GAr 8 —Lp—Lft—Lfr—Fs

=—33 (dBm/MHz) +40 (dBi) +0 (dBi) —150.6 (dB) —0 (dB) —0 (dB) —55 (dB) =

=—198.6 (dBm/MHz)

ARG LEER A e
B85 23. 7GHz 23. 8GHz

F i ~198.6 (dBm/MHz) ~198.66 (dBm/NMHz) ZTYTRAREES
FHLELME ~174 (dBm/MHz) ~191 (dBm/MHz) KRB

-y 24.6 (dB) 7.6 (dB) FibLEME—F5iE
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BRRXERBDEDTFHRETHER

SEERT

22GHzHE RV 23GHzH & AZ T o CLWAEEIE—&

ISE 0% (m) BALE (B, L&)

1 VERAJK;R 20 141.132544 39.133493
2 VERAA 3 20 130.439993 31.747976
3 VERA/NE R 20 142.216773 27.09168
4 VERAGIEES 20 124.171085 24.412453
5 JKiIR10m 10 141.132372 39.133323
6 LR E /M 11 141.596898 42.673814
7 = Ak 32 140.694866 36.698593
8 =hva 32 140.692002 36.697552
9 NICTE & 34 140.660051 35.955872
10 | Ex#IEREOLIE 32 140.088902 36.103148
11 NRO45m 45 138.472517 35.944503
12 JAXAEH 64 138.36201 36.132953
13 A= N3] 11 136.737092 35.467595
14 g 32 131.556725 34.218203
15 ERE6m 6 130.507107 31.46425

A2 gt 32 131.07816 31.254432

F1-FRERR




1. VERA KR

VERA KR % 1 #h 55 (98.07km)

% 2 #h45(78.11km) 55 3 3 (149.52km)


012162
タイプライターテキスト

012162
タイプライターテキスト

012162
タイプライターテキスト

012162
タイプライターテキスト


<3#E{E S 1—VERA KR 20m>

JO74— ) T VERAIKR 32 {5531 (0CH) ~ VERAZKIR 3451 |
Eas - 38" 16° 537567 /140" 50° 3008”7 ik 184.0m)
M 7' 57.158" (WiEE 85.1m)

Gi—7479 & §] [ERF oL A
[ o -31.58 1.00 | 1o | 98.065 195.44

0.00

] FF)
0.00

360
300
250
L]
i
[m]
A1l
wo ]
|
100 1
50
[1]
0 1] 0 k1] 40 50 60
K]
ER Hikes fi&
S iffi st IR F R K 1.333333333
HIRF S EF a(km) 6370
BERE (BE) ISIRTFT 53544
EH Hikes &
{Ei% BE R GRA > NRIE R) D (km) 98.07| =d1+d2+d3
(B (1 EIRARA R ESRR)  [d1+d2 (km) 86[=d1+d2
=X PR (2 RA hRIESR)  |d2+d3 (km) 30.07|=d2+d3
1= IR (A-M1 R ER) d1 (km) 68
o BREE (M1-M2RIE £ d2 (km) 18
{E%EEEE (M2-B1RSE &) d3 (km) 12.07
AIRAVMES hi(m) 184
MIRAMES hm1 (m) 125
M2RAVMES hm2 (m) 130
BIRAVMES h2(m) 85.1
CliRA MES hp1 (m) 69.25 |=(h1*d2+hm2*d1) / (d1+d2) - (d1*d2) / (2%K*a)
S1EZ (C1-M1R8) = (hm1-hp1) CS1(m) 55.75 |=hm1-hp1
A2RAMES (RFEA) ha2 (m) 450.38 |=((d1+d2) /d2) (hm1+(d1*d2) / (2%K*a) )~ (d1*hm2/d2)
CoRAVMES hp2 (m) 68.95 |=(ha2*d3+h2*(d1+d2) )/ ((d1+d2)+d3)—( (d1+d2) *d3) / (2%Kx*a)
SEZ (C2-M2[8) = (hm2-hp2) CS2(m) 61.05 |=hm2-hp2
BRBUAKRTF T B/ 544
=] ks fiE
(=i B R f(MHz) 23600
ESRER A (m) 0.0127 |=300/f
MIRAV R TDEITLRILEE Rm1 (m) 13.45 | =4 (( A *d1*d2)/(d1+d2))
M1/ 35A—% U1 4.15 |=CS1/Rm1
MIRA hTOREFIEL Z1(dB) 28.35 |=16+20%LOG(U1)
M2IRAV R TDEITLRILERE Rm2 (m) 11.60 [=v (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2EH/35A—4 u2 5.26 |=CS2/Rm2
M2iRA> rTOEFTIE % 72(dB) 30.43 | =16+20%xLOG(U2)
2BFEITTOREERL Zt(dB) 58.78 |=271+22
BHHZHIEHREX ro(dB) 159.7289636| =32.44+20*LOG (f) +20*LOG (d1+d2+d3)
=ik I (dB) 21850 [=T0+zt




<3iE{E A 2—VERA KR 20m>

1400

1300

JO74—) T VERAZKR #4425 52 (0CH) ~ VERAZKIR 3351 o
B - 38° 48° 42.0847 7 140° 19" 51.784" (GEiKE 187.0m) ﬁj'ﬁ;’g%
FES - 39° 8 0575" 141° 7' 571587 (EIEE 851m)
[OBEMER  [EER [tz R R [BREROFD  [Dx-F405  [GREE A [ERP 1 e |
39.05 [ 17258 [ 000 [ ooo [ o000 0.00 [“13483 [ 100 [ 100 [ 706 | 24303 |
l M2
b~

-

1100

1000

600
500
400

300

200

.

10 20

BH k2 &
Z{EhEREFE K 1.333333333
HhEKF 1% a(km) 6370
BB (B ) ISIREFET H/3T5A—4

BH k=2 &
{Eik e R R/ MREE#R) D (km) 78.11
Rk EERE (BB 1 EITRA CRERR)  [d1+d2 (km) 39
{EEPEEE (2B RA PRI ESR)  [d2+d3 (km) 63.11
(=X IEEE (A-M1RIER) d1 (km) 15
(e EEEE (M1-M2RIE8) d2 (km) 24
{Ei% BEEE (M2-B1RIE &) d3 (km) 39.11
ARAVMES h1(m) 187
MIRAVES hm1 (m) 1150
M2RA MBS hm2 (m) 1175
BIRAVMES h2(m) 85.1
CIRAVMER hpt (m) 545.81
S{EZ (C1-M1[8) = (hm1-hp1) CS1(m) 604.19
A2RA MES (RFER) ha2 (m) 1168.81
CoiRA MES hp2 (m) 537.93
SIEZE (C2-M2R8) = (hm2-hp2) €S2(m) 637.07
BRBISIKFS H/X54A—4

]| k=2 fi&
{EERER f(MHz) 23600
ESRE A (m) 0.0127
MIRA P TOEITLRILERE Rm1 (m) 10.83
M1 B/ ATA—43 Ui 55.78
MR/ TR EHTEL Z1(dB) 50.93
M2IRA P TOEITLRILEE Rm2 (m) 15.76
M2/ XTA—4 u2 40.44
M2 RA +TOEIIE% 72(dB) 48.14
2EFMITTHRREE X Zt(dB) 99.06
BHHZHEgEL ro(ds) 157.7523728
{Eifia X I (dB) 256.82

BiE[Km]

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

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

hm1-hpt

= ((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/Rmi

=16+20%LOG(U1)

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

=16+20%LOG(U2)

=71+72
=32.44+20*LOG (f) +20xLOG (d1+d2+d3)
=[0+Zt




<3i£{E A 3—VERA KR 20m>

A2 JO74—)L T VERAZKR 315533 (0CH) ~ VERAZKR S{z531 A —
MBS 1 10° 10" 31.962" /140" 17 43.962" (¥ 28.0m) e
F{64 - 39" 8" 05757/ 141° 7' 571587 (kA 851m)
a " EER [t [ TR [BHEROFD  [Dx-—T105  [EREE [EhH [ERP i3] 13 |
[Taaa 13143 [ oo [ 508 [ oo 0.00 =100 [ 10 [ 100 [avs21 s |

1600

1500

1400

M1

1000
L
[E] 900
800
To0
600
500
400
aon
200 i
o0 B 1 ? ]ll
A1l '
l] 10 20 an 40 50 60 T an a0 100 1o 120 130 140 150 160
W{E(Km]
R Fikes &
Z{fisthEk F F R K 1.333333333
IR E a(km) 6370
BEEE (B ) ITIKTFS H/354—4
EH Fikes &
{Ek BE R GRA> MRIE#R) D (km) 149.52| =d1+d2+d3
{EEIEEE (1 ERARAFRESR)  [d1+d2 (km) 119[=d1+d2
Bk EEEE (SE2[EMITRA PRAE SR [d2+d3 (km) 100.52|=d2+d3
{EE R B (A-M1 R ELR) d1 (km) 49
(G EEEE (M1-M2RIE ) d2 (km) 70
{Ei%EEEE (M2-B1RE ) d3 (km) 30.52
AMRAVMES h1(m) 28
MIRA MBS hm1 (m) 1110
M2RA MBS hm2 (m) 750
BIRAVMES h2(m) 85.1
CIRAVMES hp1(m) 123.37 |=(h1*d2+hm2%d1) / (d1+d2) - (d1*d2) / (2%K*a)
S{EZ (C1-M1[8) = (hm1-hp1) CS1(m) 986.63 |=hm1-hpl
A2IRA MES (RAE ) ha2 (m) 1705.27 |=((d1+d2) /d2) (hm1+(d1*d2) / (2%K*a) ) - (d1*hm2/d2)
oA MES hp2 (m) 202.00 | = (ha2%d3+h2*(d1+d2) )/ ((d1+d2)+d3) - ((d1+d2)*d3) / (2*K*a)
S{EZ (C2-M2[f) = (hm2-hp2) CS2(m) 548.00 [=hm2-hp2
BRBUKFT B/ 544
EH ks fi&
{EEE R f(MHz) 23600
ESRE A (m) 0.0127 |=300/f
MIRA P TOEITLRILERE Rm1 (m) 19.14 | = ((A*d1%d2)/(d1+d2))
M1[EI$f/85A—% Ut 51.54 |=CS1/Rm1
MRS+ TOEIFIE% Z1(dB) 50.24 |=16+20%LOG(U1)
M2IRA P TDEITL R ILERE Rm2 (m) 17.57 [=v (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2[EI$f/85A—% u2 31.19 |=CS2/Rm2
M2 RA 2+ TOEIIE % 72(dB) 45.88 |=16+20%LOG(U2)
2EREITCHRREER X Zt(dB) 96.12 |=271+22
BHHZEHEEEL ro(dB) 163.3922258|=232.44+20%LOG(f) +20*xLOG (d1+d2+d3)
{Eifia X [ (dB) 25951 [=T0+Zt




2. VERA A%

} = 1 #5(95.23km)
VERA A 1

% 2 #h5 (53.98km) %5 3 Hh 51 (62.34km)



<#{ES 1—VERA AE 20m>

74— T VERAA SR Z{5m1 (OCH) ~ VERAAE ZHEml )

BES 2 31 53" 18,6947 7 131° 25" 56.039" GHIEE 27.0m)
FES M A" 524" 130° 26" 23975" CEEEE 552 1m)

IS

S

Il
RN R

[ERERER &R [FlaEm £
95.77 | Do 0.00
800 = = -

00

’Eﬁm FFY
0.00

Px=T4F  [RNEE A [ERP
[ o000 | 5844 1.00 | 1o

e

40

g E] k2 &
F{lh Bk F E R K 1.333333333
BT 4E a(km) 6370
BERE (B ) ISIRTFT B/354A—4

Y E| s fi&
{Ek B (RA 2 R ER) D (km) 95.23
(B PEEE (1 ETRA PRIESR)  [d1+d2 (km) 52.5
{EE PR (oM TiRA PR SR)  [d2+d3 (km) 73.23
{Ek P (A-M1 I E #R) d1 (km) 22
Rk RS (M1-M2RSE #8) d2 (km) 305
{5k PR (M2-B1RIE$R) d3 (km) 4273
ARAVMES hi(m) 27
MRSV MES hm1(m) 370
M2RA 2 MES hm2 (m) 470
BIRAVMES h2 (m) 552.1
ClIRA M ES hp1 (m) 173.14
E1EZ (C1-M1fH) = (hm1-hp1) CS1(m) 196.86
ARV MMES (R R) ha2 (m) 365.86
C2IRAVMMES hp2 (m) 336.47
BB (C2-M2ff) = (hm2-hp2) CS2(m) 133.53
BRRIKFST D544

]S k2 &
{RIE LR f(MHz) 23600
EERE A (m) 0.0127
MIRAV R TCDEITL RILEE Rm1 (m) 12.75
M1[EIf/854A—% Ui 15.44
MIRArTOEFEE Z1(dB) 39.78
M2RA VR TDEITL RILEE Rm2 (m) 17.30
M2[EH/354A—45 u2 1.72
M2 R4 b TOEIIFEE Z2(dB) 33.75
2RI COMREIEL Zt(dB) 73.52
B HZRniRigk ro(ds) 159.4737157
{EigE% I (dB) 233.00

60 60 T an 20 100
BAGKm]

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

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

=hm1-hpl

= ((d1+d2) /d2) (hm1+(d1*d2) / (2*¥K%*a) ) - (d1*hm2/d2)
(ha2xd3+h2* (d1+d2) )/ ((d1+d2)+d3) - ((d1+d2) *d3) / (2*Kx*a)
=hm2-hp2

=300/f

=y ((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)

=Z71+22
=32.44+20%LOG (f) +20*LOG (d1+d2+d3)
=[0+Zt



<iE{EH 2—VERA A¥E 20m>

<EER 2—VERA Ak> - - - 1 [E[EHR

F0O74—)b [ VERAAE EEm2 (0CH) ~ VERAA R F2{5m1 A glés
FE(ES 1 31° 507 14.407" / 130° 58" 48.902" GHIAR 250.0m) E@;‘s
FES - M*° 447 527147 S 130° 26" 239757 (EEE 552.1m)
HETEER [k G i EWE [BHBROID  [Ji-T400 ARG B%] TERP B |
2unn| 4226 | 59019 | 000 | oo0 | 000 | 000 | 1693 | 100 | 100 | 53881 | s |
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1 e
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A1l A A I S ey s AN {
e A : | \ /’/k/f \ _’f :\I
v e : o AV L
1 : I\ /
[ 2 1 —
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HiGE(Km]
] iBe el
SR EERE K 1.333333333
HhIR T EF alkm) 6370
BBl (E&) CREFT 54—
15 ipe &
{EiE e (1 EARAFHESR)  |Dkm) 53.98| =d1+d2
{=2E PO (A-M1RE &) d1 (km) 6.3
{EiE PR EE (M1-M2 [ 8 d2 (km) 47.68
AlRA v HES h1(m) 250
MisrA v FES hm1{m) 1470
BIiAHES h2 (m) 552.1
ClRA v rES hpl (m) 28757 | = (hl*d2+h2*d1) / (d1+d2) - (d1#d2) / (2+Kz*a)
S1EZE (C1-M1R) = (hm1-hpl) CS1(m) 1202.43 |=hm1-hpl
Bk ET S/ T4
IHE iBs fis
(% FIEE f(MHz) 23600
ESEE A (m) 0.0127 [=300/f
MIEA S COEITL R ILEE Rm1(m) 841 |=J (( A*d1*d2)/(di1+d2))
MIE s 35A—% Ui 142.97 |=CS1/Rm1
ML TOEIFIEE Z1(dB) 59.10 |=16+20%LOG(U1)
ElEEdniERITEES [0(dB) 154.5428977| =32.44+20%LOG(f) +20+LOG (d1+d2)
(=S 5 [ (dB) 213.65 |= I 0+Z1




<i£{E A 3—VERA A¥E 20m>

<3£{ER 3—VERA AE> - - -1 E[EH

FO7¢—)L T VERAAZE 24553 (0CH) ~ VERAAZE Sz A

BIEE - 32" 12" 41227 1307 497 483977 (B 166.0m)
FESE = N 44" 527147 130" 26" 239757 GEIEE 5521 m)

ARTEER AN HhEER  [FRR BRAROIN i 00 [GRER 152 [ERP EE ] i ]
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e
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BAfFKm]
IHE ins iE
EifihERFEFRE K 1.333333333
BRI EEF a(km) 6370
BEi (52 [TEkET £ 543
IHE s iE
[{ZZE PR (R FEEE) D (km) §2.34| =dl+d2
(EIEIEEE (A-M1EE &) d1 (km) 12.3
{Ei% B (M1 -M2 B E ) d2 (km) 50.04
MBI HES h1(m) 166
MIEAMMES hml (m) 790
BIA v HES h2(m) 552.1
Clf4/ v HMEE hpl (m) 205.95 |= (h1*d2+h2%d1) / (d1+d2) - (d1%d2) / (2%K*a)
SIEZE (C1-MI8) = (hm1-hpl) CS1(m) 584.05 [=hmi-hpl
BiE#ICEET L/ T5A—S
HE i3 i
{EEEEE f(MHz) 23600
ESEE A (m) 00127 |=300/F
MIRA S TREIIL T ILEE Bmi(m) 11.20 =4 ({ A *d1*d2) /(d1+d2))
M1EHf/ASA—4 U1 52.13 |=CS1/Rmi
MiEA > TOETIEE Z1(dB) 50.34 |=16+20%L0OG(U1)
EERAEIREEEER r0(dB) 155.793576) =32.44+20%LOG(f) +20%LOG (d1+d2)
{EHEE 5 [ (dB) 206.14 |= I 0+Z1




3. VERA /NER

% 5(895k
VERA /NER 25 1 i#h = (895km)

5 2 Hh 5 (938km) % 3 Hh s (702km)



<iE{E A 1—VERA /NE R 20m>

FO7r—Jb T VERADSEIE #2{2m1 (0CH) ~ VERADSEI Z{Eml A

WSS 347 557 508877 138" 56° 425657 (A& 36.0m)

R &
JLF L
AR

OOTEE®  EeW  [FBEEW P BORROIE  [J=—7400

bl [ERP 5] ME ]

1706 B6.75 104.07 [} | oo | moa

[EFER F
| <1720

1.00 [ 100 | mos 700 656 |

100 200 kL 400 o 00
Bii[Em]

Prs =Pts+GAt 6O +GAr 8 —Lp—Lft—Lfr—Fs

=—33 (dBm/MHz) +40 (dBi) +0 (dBi) —178.94 (dB) —0 (dB) —O0 (dB) —62.67 (dB)

=—234.61 (dBm/MHz)

_CT.
Pts . hEZ 52 5 1 |MBBOX T 7 ADEHIEESH  —33 dBm/MHz
GAt 6 : s 1 HERBMEBEPKRAEG 40(dBi)

GAr 0 : BRRXEHDZEHRMEDEPRFGE

Lp : BERZEREHkiEL (f : 23600MHz. d : 895km)

178. 94 (dB)
Lft . Z{ERTRRIBKL 0(dB)
Lfr . Z{EREMRIBKL 0(dB)

Fs : thE RInREERFRE 62.67 (dB)

0(dBi)
32.44+2010gf+20logd=

ARG L JLERERA ETREA 5
B85 23. 7GHz 23. 8GHz
F i -234.61 dBm/MHz | -234.61 dBn/MHz | R T 7 RZHEBH
FHLELME ~174 dBm/NHz -191 dBm/MHz | RXUHREE
-y 60. 61dB 43.61dB Fib L& ME—F5iE
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<3iE{EH 2—VERA /NER 20m>

Rl 8

TO7—Ib T VERADSEIRL 2515 /a2 (0CH) ~ VERA/INEIR STl )

M55 - 33" 26" 51.4837 1357 45" 357627 (ES 79.0m)
F{ES 2 277 5" 300487 142" 13" 03837 CHEE 1101m)

BETERY  ERW EIE E] AR [BTBRIOT  [Jx- 7409  [GWaR A [ERF JEE ] ME |
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Prs =Pts+GAt8 +GAr 8 —Lp—Lft—Lfr—Fs
=—33 (dBm/MHz) +40 (dBi) +0 (dBi) —179.34 (dB) —0 (dB) —O0 (dB) —63.54 (dB)
=—235.88 (dBm/MHz)

_CT.
Pts . hEZ 52 MR 1 |MBBOX T 7 ADESIEESH  —33 dBm/MHz
GAt 6 : Hhm 1 HERBMEBEPRAEG 40(dBi)

GAr 6 : BRRXEBDRERIROERRFIGE 0(dBi)
Lp: EBZERHkIE XL (f: 23600MHz. d: 938km)  32.44+201ogf+2010gd=179. 34

(dB)

Lft : E(E#RERRIELX 0(dB)

Lfr : Z{EHREHEEX 0(dB)

Fs : i RIGIRERERRFRE  63.54 (dB)

ARG R LESER E A A fwE

Bl iRk 23. 7GHz 23. 8GHz
F i -235.88 dBm/MHz | -235.88 dBm/MHz | R T 7 RZEEH
FiHLELME ~174 dBm/NHz -191 dBm/MHz | RXUIBEE
-y 61. 88B 44. 83dB Fib LEME—F5iE
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<3E{E 5 3—VERA /NER 20m>

(=2 -3

=Pts+GAt 6 +GAr 6 —Lp—Lft—Lfr—Fs

JO74 =) T VERADSEIR 245523 (0CH) ~ VERADSEEL 2{Eml A vl
HES 1 39° 4 50007/ 199" 48" 19141 (IR 158.0m) Tt
TS 2 277 5" 3004687 7 142° 13" 03637 GHIEE 1101m)
Cr ] [l W6 4 [ [BHAROID  [Jr-7429  [GFER L] [ERF JEE ] M |
19.87 10797 | oszse | noo | noo | ooa [ <10058 [ 1m0 [ oo | 702160 M|
7500
- T
000 ..
,/H/ ‘l\\
G500 e "
e .
- .
6000 ' \
~,
4 !
/
5500 e
ra
5000
500
,f
/
Anan /
/
/
e /
’ !
EL f
/ \
£ LY
2500 /
2000 ;": N
/ ‘\._
1500 //
ll.'r l .\
1000 / \
/
\
500 f/ _ —
/ k¥
[ — —
b 100 200 00 ] 500 600 it
BEEm]

=—33 (dBm/MHz) +40 (dBi) +0 (dBi) —176.8 (dB) —0 (dB) —0 (dB) —59.72 (dB)
—229.52 (dBm/MHz)

—CT.
Pts : thEZ 5 A HME 1 BREDRATYT7ADZEFIRESN —33 dBm/MHz
GAt 6 : Hhm 1 HERBMEBEPKRFEG 40(dBi)

GAr 6 : BIRRXEBDZIERHBDEFERSF
Lo : B HZERHERE K (f : 23600MHz. d : 702km)

0(dBi)
32.444+2010gf+2010gd=176.8

(dB)

Lft : E{EHERIEL 0(dB)

Lfr : Z{ERELEEKX 0(dB)

Fs : iRk ERRFRE 59.72 (dB)

ARG RILERER ETREA =

Bl iRk 23. 7GHz 23. 8GHz
F i -229.52 dBm/MHz | -229.52 dBm/MHz | R T 7 RZEBH
FiHLELME ~174 dBm/NHz -191 dBm/MHz | RXUIBEE
-y 55. 52dB 38. 52B Fib LEME—F5iE
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4. VERA FiE B

VERA RIEE %1 #hm (1011km)

5 2 1 53 (972km) % 3 #B£5 (401km)
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<iE{EH 1—VERA RiEE 20m>

JO74—) T VERAGTE B 24551 (0CH) ~ VERAATIE B {051 A l%:i-
WSS : 92° 35° 57.242° / 120° 44' 42900 CHIER 32.0m) p= Y
FES - 24" 24" 448N" 7 124° 10" 15906 (HIEE 501m)
EOTEEN  EE# WG [EEE [BEAROI l:n- Fad r;ﬁu i Imw o] L
16.00 157.713 11962 000 noo 000 260 55 1.00 1.00 1011.409 2520
15000
14500
14000
13500
13000
12600
12000
11500
11000
10600
10000
9500
w
4 9000
=) g500
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T500
T000
6500
G000
5500
S000
AS00

15, 000m

4000
500
000
2600
2000
1500
1000
S00

[
‘F 100 200 300 400 50 Gon oo B00 om0 1 II+ 10

Prs =Pts+GAtO +GAr 6 —Lp—Lft—Lfr—Fs
=—33 (dBm/MHz) +40 (dBi) +0 (dBi) —180.0 (dB) —O0 (dB) —O0 (dB) —64.45 (dB)
=—237.45 (dBm/MHz)
_ T,
Pts : hEX 52 5ihm 1 |MERDOR T T ANDZEHIEEHN —33 dBm/MHz
GAt O : g 1 HERBRBZEDTHERS  40(dBi)
GAr 6 : BRRAXEBDZERMBOEFZERSE 0(dBi)
Lp : BERZERIEMIESL (f : 23600MHz, d : 1011km)  32.44+20logf+20logd=
180. 0(dB)
Lft : XS EREX 0(dB)
Lfr : 2{EHEHREX 0(dB)
Fs : thE RGBS ERRRE 64.45 (dB)

ARY MIVERER AT R R e
iR 23. 1GHz 23. 8GHz
FisfE -237. 45 dBm/MHz -237.45 dBm/MHz | R T 7 RZIEE N
FiHLELME -174 dBm/MHz -191 dBm/MHz RXHENE
=y 63. 45dB 46. 45dB FisLEWME—TFTHIE
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<iE{EH 2—VERA RiEE 20m>

J074—)1 T VERAGHE 8 {252 (0CH) ~ VERAGHE B 53 Esa1 A

HAES 1 ;M 24° 53186" /130" 8" 12848° CHIES 91.0m)

FES : 24° 24" 480" 7 124° 10" 15806 CHEER 501m)

BHAROFF) };. x
L

14000
13500,
13000
12500
12000
11500,
11000
10500/

BfiKm]

Prs =Pts+GAtO +GAr 6 —Lp—Lft—Lfr—Fs
=—233 (dBm/MHz) +40 (dBi) +0 (dBi) —179.65 (dB) —0 (dB) —0 (dB) —63.71 (dB)
=—236. 36 (dBm/MHz)
_ T,

Pts : thEFZE5AHME 1| BRRODR T 7 ADEFRIRESN

GAt 6 : = 1 BERBRFEEPEFGE 40(dBi)

GAr 6 : BRRAXEBDZERMBOEFHZER®SE 0(dBi)

Lp: B HZERUERIE LK (f: 23600MHz, d: 972km)  32. 44+2010gf+2010gd=179. 65

—33 dBm/MHz

(dB)

Lft : X{E¥RERIELX 0(dB)

Lfr : Z{E¥REHREKX 0(dB)

Fs : i RIciRiRERRFRE 63.71 (dB)

ARG FILERER R E A wE

B85 23. 7GHz 23. 8GHz
F i -236.36 dBm/MHz | -236.36 dBm/MHz | R T 7 RZEEH
FHLELME ~174 dBm/MHz -191 dBm/MHz | RXHBEE
-y 62. 36B 45. 36dB Fib L& ME—F5iE
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<iE{EH 3—VERA RiEE 20m>

T074—) T VERARIE S {553 (0CH) ~ VERAGLIB S SMIH1 )

R
e
WIES : 26° 0 57.736" ./ 127" 99° 49.734" CHIER 26.0m) i st
RS - 24° 24" 4403 7 124" 10" 15906 (HLER 501m)
[EETEER  EEW HREEN R

| BHAROFF) 2= -T47  [GENER n ERP AR
L | 15854 8015 (0] [ oo 000 [-214v8 1.00 1.00 0938 | 6059
2000 - - =

2500

Prs =Pts+GAtO +GAr 6 —Lp—Lft—Lfr—Fs

=—233 (dBm/MHz) +40 (dBi) +0 (dBi) —171.96 (dB) —O0 (dB) —O0 (dB) —51.99 (dB)
=—216.95 (dBm/MHz)

- T,
Pts : hiEZ 5 A 5HA 1 BRRDX T YT AOEHHFEES  —33 dBmn/MHz
GAt 6 : s 1 HERBEBEPKRAEG 40(dBi)

GAr 6 : BRRXEBDZERMOEHRFIGE 0(dBi)

Lp: EEBZERHEHkIE X (f: 23600MHz, d: 401km)  32.44+201ogf+2010gd=171. 96
(dB)

Lft . X{S#aEHREX 0(dB)
Lfr : Z{E#aEMIBX 0(dB)
Fs : th& RinREERFRE  51.99 (dB)

ARG FILERER R E A wE
B85 23. 7GHz 23. 8GHz
F i -216.95 dBm/MHz | -216.95 dBm/MHz | R T )7 RZEEH
FHLELME ~174 dBm/MHz -191 dBm/MHz | RXHBEE
-y 42. 95dB 25. 95dB Fib L& ME—F5iE
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5. JKiR

KR 5 1 H#1 (88.56km)

% 2 H#h g3 (90km) 5 3 Hh i (53.8km)
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<EZEES 1—KR 10m>

T a—I T 2GR%EE R (0CH) ~ 7KR 3551 0 Y
Tl
WA

BES 38" 557 422847 7 141° 2' 58499 GRILIE 339.0m)
NS : 38" 7 588637 1017 7" 565397 GRIEE T41m)

BEEMEN [l il B FEE BHARO  [Dr—7a05  [RNRE (A [ERP i
I7.96 96.51 0.00 0.00 0.00 | 0w | -ses56 1.00 | 100 B.562 35542

K m]

B Fines E
[ ith Bk 2 1% {3 K 1.333333333
HhERF 1% a(km) 6370
BB (B SkEFET 5/354—4
EH Fines B
{Eik BB R/ MREIE#R) D (km) 88.56| =d1+d2+d3
Rk BERE (BB 1 [EITRA PRESR)  [d1+d2 (km) 43|=d1+d2
{EEPEEE (2B RA P RIESR)  [d2+d3 (km) 82.56|=d2+d3
{EEEE (A-M1RAER) d1 (km) 6
{EE IR (MI-M2RIE$8) d2 (km) 37
{Ek BEEE (M2-B1RIE ) d3 (km) 45.56
ARAVMES h1(m) 339
MIRAVES hm1 (m) 590
MR MMES hm2 (m) 430
BIRAVMES h2(m) 741
ClIRAVMMES hp1 (m) 338.63 | = (h1%d2+hm2*d1) / (d1+d2) - (d1*d2) / (2%Kx*a)
S{EZ (C1-M1[f) = (hm1-hp1) CS1(m) 251.37 |=hm1-hpl
A2RA MEZE (RFER) ha2 (m) 631.13 |=((d1+d2) /d2) (hm1+(d1*d2) / (2*K*a) ) - (d1*hm2/d2)
CoRAVMES hp2 (m) 245.34 | = (ha2%d3+h2* (d1+d2) )/ ((d1+d2)+d3) - ((d1+d2) *d3) / (2*K*a)
SEZ (C2-M2f) = (hm2-hp2) CS2(m) 184.66 |=hm2-hp2
BIRBIRTFS H/\5A—4
EH ks &
{EIERERE f(MHz) 23600
BEESRE A (m) 0.0127 |=300/f
MIRA P TOEITLRILERE Rm1 (m) 8.10 |=+ ((A*d1*d2)/(d1+d2))
M1 B/ ATA—3 Ui 31.03 |=CS1/Rm1
MRS TOEIFIEK Z1(dB) 4584 |=16+20%LOG(U1)
M2IRA R TREITL RILERE Rm2 (m) 16.77 | =+ (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2/ 8TA—53 U2 11.01 [=CS2/Rm2
M2 RA +TOEIFIE% 72(dB) 36.84 |=16+20%LOG(U2)
2T THRREEX Zt(dB) 82.67 |=21+22
BHHZEREREL ro(dB) 158.8429922(=232.44+20%LOG (f) +20*xLOG (d1+d2+d3)
{EifiE X I (dB) 24152 |=T0+Zt
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EES 2—KiR 10m>

FO74—IL T AR 24582 (0CH) ~ 7GR 3451 1 i
MBS : 38° 98° 42320 7 1017 56 91.614" (HiER 39.0m) it
A2 I FAS 0 39" 7" 5000637 S 10° 77 565307 GRELE 740 m)
FhintE AR OFT) 2T A CRF
1400 ‘3102 132.23 0.00 in{;’:ﬂ 0o IJ D.OD‘Jg i’:«?‘? J:_oo | 1.00 F.oes |ﬁ§0.59 |
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1000 /i l' | T
el ~
(v | !
%00 | : i ) \ <
" 1|1 : | 1 I'.'. L
oy 800 A : I, N v / L M2
AL Lol ' (P
o0 J | i ] T "l' 1 T 1 , l
AR ! | Wl i 4
| ! ) [ 1 N 1l
600 ) 4t 3 =gl N
| ) ) 1 1o I
i LR
w00 | ) | E | .!| —| 'th Y ' \
il g ' vl A\
00 ] , . L J I " E
- ! o )ie2n AN
200 i ! - : ~
| I-_‘i 14 ] : AN
20 Vi 'C1 ' AN
7 T ' ™,
| ! H ~ &
v 4 : i ‘ B.1
A1l e S —_— —— : —
1 mn an 40 50 (1] m an o0
i Km]
EH ines &
itk F E R K 1.333333333
IR E a(km) 6370
BEEE (B S) [SIRFT /3544
EH fines &
{Ek BB EE GRA> MREIE#) D (km) 90|=d1+d2+d3
{EEIEEE (1B ARARESR)  [d1+d2 (km) 67[=d1+d2
{EEPEEE (2B RA PRI ESR)  [d2+d3 (km) 68.5| =d2+d3
{EEPEE (A-M1RSER) d1 (km) 21.5
(G IEEE (MI-M2RIE8) d2 (km) 455
{mi%EEEE (M2-B1RSE ) d3 (km) 23
ARAMES h1(m) 33
MIRA MBS hm1 (m) 1095
M2IRA MBS hm2 (m) 570
BIRAVMES h2(m) 74.1
CIRAVMES hp1 (m) 147.73 | = (h1*d2+hm2%d1) / (d1+d2) - (d1*d2) / (2%K*a)
S{EZ (C1-M1[f) = (hm1-hp1) CS1(m) 947.27 |=hm1-hpl
A2RA MES (RFEA) ha2 (m) 1427.88 |=((d1+d2) /d2) (hm1+(d1*d2) / (2*K*a) )~ (d1*hm2/d2)
CoRAVMES hp2 (m) 329.35 | =(ha2%d3+h2*(d1+d2) )/ ((d1+d2)+d3) - ((d1+d2)*d3) / (2*K*a)
SIEZ (C2-M2f) = (hm2-hp2) CS2(m) 240.65 [=hm2-hp2
BRBIRTFS B/ 3544
RERE] Fik=s &
{EIEERE f(MHz) 23600
ESRE A (m) 0.0127 |=300/f
MIRA P TOEITLRILEE Rm1 (m) 13.62 | =4 ((A*d1%d2)/(d1+d2))
M1 B/ 35443 Ui 69.53 |=CS1/Rm1
MRS+ TOEIFIE% Z1(dB) 52.84 |=16+20%LOG(U1)
M2RAVE TDEITLRILER Rm2 (m) 14.75 | =4 (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2E /354 —4 u2 16.31 |=CS2/Rm2
M27RA > TR ETIE% Z2(dB) 40.25 | =16+20%LOG(U2)
2EEEIITTHRRERX Zt(dB) 93.09 |=271+22
BHHZEHEiEX ro(dB) 158.9830902(=32.44+20%LOG (f) +20*xLOG (d1+d2+d3)
[niifis & I (dB) 252.08 |=T0+Zt
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<FE{EH 3—KiR 10m>

T4 T AGRA{ES OCH) ~ AR FZfEs1 ) Law
MBS - 387 19" 34.6097 7 1407 33" 39827 (LR 78.0m) 3_,'3%’;
{0 - 39" 77 599637 1417 7" 565387 (GEER 7.1m)

AEEMEN Sk il W i BHEROF  Dx—7a00  [ENRE EA [ERF i ] e
42.29 145.49 | oo 0.00 0.00 | oo | -10a20 1.00 [ 100 [sam96 | 29366

M2

; oo
[m]

MhElKm)
EH ks E
ik FEZHK K 1.333333333
IR 4F a(km) 6370
BEBE (B [SIRTFT B/354—4
EHH &5 &
{EiEBERE R/ MREIE#R) D (km) 53.8| =d1+d2+d3
(X BB (1 EIRA PREIESR)  |d1+d2 (km) 29[=d1+d2
151%&&%&(;,2@$ﬁ+4zl¢aﬁ'§ﬁ) d2+d3 (km) 49.8|=d2+d3
% d1 (km) 4
{z:_féﬁﬁ’i(w M2F ER) d2 (km) 25
{miftﬁr%’é(MZ B1ME#R) d3 (km) 24.8
AlTRAME h1(m) 79
M1 -r-»f/hf;@ hm1 (m) 295
M2IRA MBS hm2 (m) 985
BIRAVMES h2(m) 74.1
CIRAVMES hp1 (m) 198.08 = (h1%d2+hm2*d1)/(d1+d2)-(d1*d2) / (2xK*a)
BEZ (C1-M17) = (hm1-hp1) CS1(m) 96.92 [=hm1-hp1
A2 RAMES (REE ) ha2 (m) 191.43 |=((d1+d2) /d2) (hm1+(d1%d2) / (2%K*a) ) - (d1*hm2/d2)
C2RAVMES hp2 (m) 85.85 [=(ha2%d3+h2% (d1+d2) )/ ((d1+d2)+d3) - ((d1+d2)*d3) / (2%K*a)
BEZ (C2-M2f) = (hm2-hp2) CS2(m) 899.15 |=hm2-hp2
BIRBICKTET B/\T5A—4
EH Fines &
{RIERERE f(MHz) 23600
EEEE A (m) 0.0127 |=300/f
MIBRAETOEITLRILER Rm1(m) 6.62 [=v ((A*d1*d2)/(d1+d2))
M1El3f/3T5A—4 Ut 14.64 |=CS1/Rmi
MIRL TR EE% Z1(dB) 39.31 [=16+20%LOG(U1)
M2RAETDEITLRILHERE Rm2 (m) 13.04 [=V (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2[El$fi/ NS4 —5 u2 68.98 |=CS2/Rm2
M2 R/ b TOEHTE L Z2(dB) 52.77 |=16+20%LOG(U2)
2BEEITOHREERE Zt(dB) 92.08 |=271+22
B B ZEEniE % ro(ds) 154.5138856| =32.44+20%LOG (f) +20%xLOG (d1+d2+d3)
[Fi%i- P I (dB) 246.60 |=0+2t
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6. dLKE /MK

I XENMEGR % 1 H5 (68.7km)

% 2 #51(57.32km) % 3 5 (107.76km)
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EERA—ERE /ML 11m>

FO7e— ) T ACKEPMUEE R (0CH) ~ JEXE/ SERT )

RS - 427 307 308987 1407 477 217187 (RIS 27.0m)

F{E : 427 407 257307 7 1417 35" 488337 GEIER 57.1m)

iR
MR

Tl
WA
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200 TR ]
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f ]
Vi f 1
7 i 1 C1
At/ :
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WEEEm]
EHH k2 &
ik FEHE K 1.333333333
IR F a(km) 6370
BB (B [SIKTFET B/354—4
EH k2 E
{Ei%EERE (BB ARAFEESRR) (D (km) 68.7| =d1+d2
{Ek BB (A-M1RAER) d1 (km) 255
{EiEPEEE (MI-M2RAER) d2 (km) 432
ARAVMES h1(m) 27
MIRA MBS hm1 (m) 1110
BIRAVMES h2(m) 68.7
CIRAVMES hpi (m) -22.37 | = (h1*d2+h2xd1) / (d1+d2) - (d1*d2) / (2%K*a)
S{EZ (C1-M1[§) = (hm1-hp1) CS1(m) 1132.37 |=hm1-hpl
BB TFT B/\T5A—4
ER ka2 &
{RIEBERE f(MHz) 23600
EBEE A (m) 0.0127 |=300/f
MIBRAUETOEITLRILHER Rm1 (m) 14.28 [= (( A *d1*d2) / (d1+d2))
M1El3f/3T5A—% Ut 79.31 |=CS1/Rmt
MRS b TOEHTEX Z1(dB) 53.99 |=16+20%LOG(U1)
BB ZHniE L ro(dB) 156.6373748| =32.44+20%LOG (f) +20%xLOG (d1+d2)
%P I (dB) 210.62 |=T0+21
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<EER 2—LXFZ/NML1Tm>

FO70—) T A MY 2415 f2 (0CH) ~ MY F {51 ) R
RS : 43" 8 18.955" 7 1417 17° 20774 CHES 28.0m) iy
FHS 0 42" 40" 25,7307 141" 35" 48,8337 CHILES 57.0m)
=T T L
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100 / / :
/ / H | _
.// A : 1 | B 1
/ ) ' W
50 y, A - e — — — cuni v T.
AT 7/~ — 1C 1 VM
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o []
(1] m n an 4n H0 60
i Km]
EHH iLs &
ik FEHE K 1.333333333
ERF Y F a(km) 6370
BEEE (B ) [SIRFT /3544
=] s E
{EXBE R (B EITARACEER)  |D(km) 57.32|=d1+d2
{Ek BB (A-M1RAER) d1 (km) 27.5
{EiEPEEE (MI-M2RAER) d2 (km) 29.82
AMBRAVMES h1(m) 28
MIRA MBS hm1 (m) 340
BiIRAVMES h2 (m) 57.1
CIRAVMES hp1 (m) -6.32 | = (h1*d2+h2%d1) / (d1+d2) - (d1*d2) / (2xK+*a)
S{EZ (C1-M1[§) = (hm1-hp1) CS1(m) 346.32 |=hm1-hpl
BRI TFT B/\5A—4
EH Fikes &
{RIEBERE f(MHz) 23600
EBEE A (m) 0.0127 |=300/f
MIBRAETOEITLRILHER Rm1(m) 13.49 | =4 (( A *d1*d2)/(d1+d2))
M1El3f/3TA—% Ut 25.68 [=CS1/Rm1
MRS b TOEHTER Z1(dB) 44.19 |=16+20%LOG(U1)
BB ZEEniEL ro(dB) 155.0643637| =32.44+20%LOG (f) +20%xLOG (d1+d2)
%P I (dB) 199.26 |= T 0+21

23



SR 3—ILRE /ML 11m>

TOT0—)b T A B45 83 (0CH) ~ LA I 3251 ) -
RES 142" 2' 1.180" 7 140° 36° 506817 CHIEE 190.0m) it

RS : 42° 40" 257307 14017 35" 488337 (HLERS 57.1m)
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EH ines B
itk F E R K 1.333333333
HhER Y E a(km) 6370
AR (B S) [SIRFT 53544
EH ines &
{EAEEEE (B 1 EITARACEES)  |D(km) 107.76|=d1+d2
(X BREE (A-M1RIE ) d1 (km) 7
{E%EEEE (M1-M2RIE %) d2 (km) 100.76
ARAMES h1(m) 190
MIRAVMES hm1 (m) 810
BIRAVMES h2(m) 57.1
CIRAVMES hp1(m) 139.84 | = (h1*d2+h2*d1) / (d1+d2) - (d1*d2) / (2*K*a)
S{EZ (C1-M1[f) = (hm1-hp1) CS1(m) 670.16 |=hm1-hp1
BIRBUKEFT B/\54A—4
EH Fikes
{EEERE f(MHz) 23600
ESRE A (m) 0.0127 |=300/f
MIRAETDEITLRIVERE Rm1(m) 9.12 | =4 ((A*d1%d2)/(d1+d2))
M1[Elf/85A—% ui 73.47 |=CS1/Rm1
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BHHZEHEgEL ro(dB) 160.5473917|=32.44+20%LOG(f) +20*xLOG (d1+d2)
{EifiE X [ (dB) 213.87 [=T0+z1

24



7. B

#* % 1 #15(110.07km)

it

% 2 (132.23km) % 3 #84(24km)

25



i
o}

<i£1 N 1_ = *-.;.-}( 32m>

JO74— T @dk Ao ml CH) ~ @dk Zom 1 Bt
EERS 377 28" 494117 7 139° 55" 484907 CEIEE 242.0m) E."&ﬁv'ﬁ
MBS : 36° 417 549357 140" 41° 31.207" (GBS 801m)
[AATREEN  REn [ e R WHAROFF)  [Jz-7409 |[EWER h [ERF ] A
| 307 | 248,67 | o000 | oo 0.00 | ooo | -210.60 1.00 | 1oo | 10072 32225
1100
A2 M1
wuul

I
[
1
1
]
]
)
1
]
1
1
]
1
)
1
]
)
1
]
)
)
1
1
1
]
)
1
1
1
-
1
]
)
)
1
1
)
1

1] m Fall an 4n 60 60 m B0 1m0 10
WG Km]
EH Fines &
itk F E R K 1.333333333
IR E a(km) 6370
BEEE (B S) [SIRFT /3544
EH Fines &
{Ek BB EE GRA> MREIE#) D (km) 110.07|=d1+d2+d3
{EEIEEE (1B ARARESR)  [d1+d2 (km) 90|=d1+d2
Bk BEE (SE2EITRA PRAESR)  [d2+d3 (km) 94.07|=d2+d3
{EiE RS (A-MIRELR) d1 (km) 16
(G IR (MI-M2RIE ) d2 (km) 74
{E%BEEE (M2-B1RSE ) d3 (km) 20.07
AlRAVHMES h1(m) 242
MIRAHES hm1 (m) 885
M2RA MBS hm2 (m) 800
BiIRAVMES h2(m) 80.1
CIRAVMES hp1 (m) 271.50 | = (h1*d2+hm2*d1) / (d1+d2) - (d1*d2) / (2%K*a)
S{EZ (C1-M1[f) = (hm1-hp1) CS1(m) 613.50 |=hm1-hpl
A2IRA MES (RAE ) ha2 (m) 988.15 |=((d1+d2) /d2) (hm1+(d1*d2) / (2xK*a) ) - (d1*hm2/d2)
CoRAVMES hp2 (m) 139.34 | = (ha2*d3+h2x* (d1+d2)) / ((d1+d2) +d3) - ((d1+d2) *d3) / (2*K*a)
SIEZ (C2-M2f) = (hm2-hp2) CS2(m) 660.66 |=hm2-hp2
BRBIKRTFS B/ 3542
REYE] Fik=s &
{EEERE f(MHz) 23600
ESRE A (m) 0.0127 |=300/f
MIRA P TOEITLRILERE Rm1 (m) 12.93 | =4 ((A*d1*d2)/(d1+d2))
M1/ 35A—% Ut 47.44 |=CS1/Rm1
MRS+ TOEIFIE% Z1(dB) 49.52 |=16+20%LOG(U1)
M2RAVE TDEITLRILER Rm2 (m) 14.44 |=J (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2[ElH7/85A—% U2 4574 |=CS2/Rm2
M2 A+ TOEIFIE% Z2(dB) 49.21 |=16+20%LOG(U2)
2EEEIITTHRRER X Zt(dB) 98.73 |=271+22
BHHZEMEiREX ro(dB) 160.7316194)=232.44+20%LOG(f) +20*xLOG (d1+d2+d3)
[niifis & I (dB) 259.46 |=0+Zt

26



FO7e— ) T B A EA3 (0CH) ~ Edk F{Emt ) -y
{85 : 36° 20" 37.568" 139" 16" 573137 GEER 104.0m) Il{;‘%
RS : 36" #1° 549357 140" 41" 312077 GE{EE 001m)
T [WHARGIF  Dx-509  [GWaE ] ERF
w00 3448 [ 19743 [ oon [ non non [ oo -162 95 1.00 1.00 137 733 =0
700
600
M1
Al2 M2
Emly l l
w - )
[':.'1 :I N\
- 1__I|| || LW .
400 - I | ) ]
‘1 ] il Y . : | I
/ || I 'II (" Tt A, - T, f il oy I
/o I P Ll ANTHRYE
e [ | L e Pl i | A 1 i
ey I R Vo |,|| [
BN ' 'y [t \
.":[ I { | W : | -_| : |\
) ] ¥ ]
w | ] b C1 \ d I{
¥ | ) ] I
_In’ 1 ] ) 11
A 1 / _\' | : : .\I
00— — - Cc2: B 1
: ] '.‘
] ]
] ]
] ]
] ' ! ~
o 10 20 30 40 60 in B0 90 100 o 120 130 140
P{EKm]
EH ks E
ik FEZHK K 1.333333333
HERFEIYFF a(km) 6370
EERE (B ) [SIRFT /3544
EHH &5 &
{EiEBERE R/ MREIE#R) D (km) 132.23|=d1+d2+d3
{EX BB (1 EIRA P REIESR)  |d1+d2 (km) 119[=d1+d2
{xﬁﬁﬁa’é(%zlﬂ?ﬁ-i-»fzhﬁﬁ'éﬁ) d2+d3 (km) 99.23|=d2+d3
(& d1 (km) 33
{zﬁﬁﬁﬁﬁ(w M2F ER) d2 (km) 86
(G EEEE (M2-B1RIE &) d3 (km) 13.23
ARAVMES h1(m) 104
MIRAV R ES hm1 (m) 280
M2RA MBS hm2 (m) 380
BIRAVMES h2 (m) 80.1
CIRA MES hp1 (m) 13.47 |= (h1*d2+hm2+d1) / (d1+d2) - (d1*d2) / (2%K*a)
BEZ (C1-M17) = (hm1-hp1) CS1(m) 266.53 |=hm1-hp1
A2 RAMES (REE ) ha2 (m) 472.81 |=((d1+d2) /d2) (hm1+(d1*d2) / (2xK*a) ) - (d1*hm2/d2)
C2RAVMES hp2 (m) 26.71 |=(ha2%d3+h2% (d1+d2)) / ((d1+d2)+d3) - ((d1+d2)*d3) / (2%K*a)
BEZ (C2-M2f) = (hm2-hp2) CS2(m) 353.29 |=hm2-hp2
BIRBICKTET B/\T5A—4
EH Fines &
{RIERERE f(MHz) 23600
EEEE A (m) 0.0127 |=300/f
MIBRAETOEITLRILER Rm1(m) 17.41 [=V (( A *d1*d2) / (d1+d2))
M1El3f/3T5A—4 Ut 15.31 |=CS1/Rmi
MIRLFTHEE% Z1(dB) 39.70 [=16+20%LOG(U1)
M2RAETDEITLRILERE Rm2 (m) 12.30 (= (( A *(d1+d2)*d3) / ((d1+d2)+d3))
M2EI$f/ 854 —% u2 28.72 |=CS2/Rm2
M27RA b TOEHTE L Z2(dB) 45.16 |=16+20%LOG(U2)
2BEEITOHREERE Zt(dB) 84.86 |=271+22
B B ZEMniE % ro(ds) 162.32484)=32.44+20%LOG(f) +20%LOG (d1+d2+d3)
[Fi%i- P I (dB) 24719 |=T0+2t

27




07— T &t {53 (0CH) ~ &# 551

1555 @ 36° 317 46,668 .~ 140° 317 20136” (HiES 42.0m)
3E{E : 36" 417 549357 ./ 140° 417 31.207" (B 80.1m)

Rl
EHE
ILFIAR
AR

HERER E&d {35 TR

[BHAROFFY

P==F125

[CEET ] [ERF

0.00

| 0.0

| -129.97 0.00 | o000

[AE |
24.128 | 21905 ]

0.00 [ 12997 | 000 0.00 [

bb0

Bibi[Km]

EH s E
ZhERFFERE K 1.333333333
HEK T ZF a(km) 6370
BB (BS) ISIKTFd 5/854A—4

EH s E

=k EEEE (1 AR/~ FRIE#R) [D (km) 24
=% R g (A-MIRIE£R) d1 (km) 11.25
=ik RE gt (M1-BIRE#R) d2 (km) 12.75
ARAVMES h1(m) 42
MIRAUMES hm1(m) 470
BIrkA U MMES h2(m) 80.1
CITRAVMMES hp1(m) 51.42
S1E2 (C1-M1F) = (hm1-hp1) _ |CS1(m) 418.58
BARBIAREST B/X5A—4

1EH e &
=1 B i 3 f(MHz) 23600
EEEE A (m) 0.0127
MIRAETDEITLRILERE  [Rmi(m) 8.72
MIEHf/SSA—% Ut 48.02
MIRA TR EIFEL Z1(dB) 49.63
BHZFE{EkEX [0(dB) 147.5024649
E#iE % [ (dB) 197.13

28

=d1+d2

(h1%d2+h2%d1) / (d1+d2) - (d1*d2) / (2%k
=hm1-hpl

=300/f

=4 ((A*d1%d2)/(d1+d2))
=CS1/Rm1

=16+20%LOG (U1)
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CoRAVMES hp2 (m) 90.01 |=(ha2*d3+h2x (d1+d2) )/ ((d1+d2) +d3) - ((d1+d2) *d3) / (2xK*a)

SEZ (C2-M2f) = (hm2-hp2) CS2(m) 274.99 [=hm2-hp2
BIRBIRTFS H/\5A—4

EH ks &
{EIERERE f(MHz) 23600
BEESRE A (m) 0.0127 |=300/f
MIRAETOEITLRILERE Rm1(m) 7.69 [=v" ((A*d1%d2)/(d1+d2))
M1[Elf/85A—% Ui 4.32 [=CS1/Rmi
MRS TOEIFIEK Z1(dB) 28.72 |=16+20%LOG(U1)
M2IRA R TREITL RILERE Rm2 (m) 8.06 | =4 (( A*(d1+d2)*d3)/((d1+d2)+d3))
M2[E1$f/85A—% u2 34.11 [=CS2/Rm2
M2 RA +TOEIFIE% 72(dB) 46.66 | =16+20%LOG(U2)
2T THRREEX Zt(dB) 75.37 |=21+22
BHHZEREREL ro(dB) 157.5726041|=232.44+20%LOG (f) +20*xLOG (d1+d2+d3)
{EifiE X I (dB) 232.95 |=T 0+t

58




MRS - 32" 13" 200087 1307 447 364017 GRS 168.0m)

e 13574

F|{ES : M 277 51.3007 7 1307 30 2556857 GEES 631

FOT0—) FEERE %5552 (00H) ~ EEIR.E a1 ) zace
LN
R R
m)
[BEhEROF D745 [EWEE [ERF [ ]
[ oo 0.00 | 9763 1.00 [ 100 %m [ 1ame |

0.00

1000
oWy A2
[ M1
B0 l
M2
o0 II'
) l
[
'.': =
W 600 . i
o 0 i \-\
] 1
500 , HoN
1 1 'Il
1 1 )
1 nl l
] 1 I
400 ] 4 )
] ]
1 ]
] 1
1
- . . |
1 +
H t |
] 1
] ]
an : : q
A 11 i E '
]
100 ! - B 1
, ! \ T
. : : L
o 10 20 30 40 50 60 e a0 90
MEKm]
EH ines &
itk F E R K 1.333333333
IR E a(km) 6370
BEEE (B S) [SIRFT /3544
EH fines &
{Ek BB EE GRA> MREIE#) D (km) 87|=d1+d2+d3
{EEIEEE (1B ARARESR)  [d1+d2 (km) 60[=d1+d2
{EEPEEE (2B RA PRI ESR)  [d2+d3 (km) 72|=d2+d3
{EiE RS (A-MIRELR) d1 (km) 15
(G IR (MI-M2RIE ) d2 (km) 45
{E%BEEE (M2-B1RSE ) d3 (km) 27
ARAVMES h1(m) 169
MIRAVES hm1 (m) 705
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REYE] Fik=s &
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MRS+ TOEIFIE% Z1(dB) 48.24 |=16+20%LOG(U1)
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M2[EI$f/85A—% U2 19.38 [=CS2/Rm2
M27RA > TR EIE% Z2(dB) 41.75 | =16+20%LOG(U2)
2EEEIITTHRRER X Zt(dB) 89.98 |=271+22
BHHZEMEiREX ro(dB) 158.6886251|=232.44+20%LOG (f) +20*xLOG (d1+d2+d3)
[niifis & I (dB) 248.67 |=T0+Zt

59




FO74—)1 T EEIRE 2553 (0CH) ~ FEIR 8 s )

WA : ;* 597 geze” S 1MT 267 49.261 7 (WA 26.0m)
e 0 317 277 51.3007 1307 30" 25505 (MiES 83.1m)

[ [BHAROID  [Ja- 7429 |[GHaE A [ERF
ann 36.38 | Tizea | ooo | 336 |00 | oo | -19986 | 1o | 100
o0
A2 M2
- |
IJ,\_
500 H g .l .,.'l \‘\\
& W TN
=] : IV H { N
A/ Y 1 N0
w00 A YA :||, i \,
! N VIl ENEY
Tl 1 | | N,
[ Tkl ' ] N
300 4 || - - E | \'\_
f Vi cR \\
! A
200 f ! H | l. N\
¢ ! L
J : ] ‘|
1 —
100 / Y ! ) iy
L !
A1 LY -~ — o
N E
o 1o 20 40 50 &0 il a0 20
]
EH ines &
itk F E R K 1.333333333
IR E a(km) 6370
BEEE (B S) [SIRTFT /3544
EH fines &
{Ek BB EE GRA> MREIE#) D (km) 106.2| =d1+d2+d3
{EEIEEE (1B ARARESR)  [d1+d2 (km) 68.5| =d1+d2
{EEPEEE (2B RA PRI ESR)  [d2+d3 (km) 79.7|=d2+d3
{EEPEE (A-M1RSER) d1 (km) 26.5
(G EERE (M1-M2RIE 8 d2 (km) 42
{mi%EEEE (M2-B1RSE ) d3 (km) 37.7
ARAMES h1(m) 28
MIRAMES hm1 (m) 435
M2RA B hm2 (m) 415
BIRAVMES h2(m) 83.1
CIRAVMES hp1 (m) 112.19 |=(h1*d2+hm2%d1) / (d1+d2) - (d1*d2) / (2%K*a)
S{EZ (C1-M1[8) = (hm1-hp1) CS1(m) 322.81 |=hm1-hpl
A2RA MES (RAE ) ha2 (m) 554.48 |=((d1+d2) /d2) (hm1+(d1*d2) / (2xK*a) ) - (d1*hm2/d2)
CoRAMES hp2 (m) 98.41 |=(ha2*d3+h2x (d1+d2) )/ ((d1+d2) +d3) - ((d1+d2) *d3) / (2xK*a)
SIEZ (C2-M2f) = (hm2-hp2) CS2(m) 316.59 [=hm2-hp2
BRBIKRTFS B/ 3542
RERE] Fik=s &
{EIEERE f(MHz) 23600
ESRE A (m) 0.0127 |=300/f
MIRA P TOEITLRILEE Rm1 (m) 14.37 | =4 ((A*d1*d2)/(d1+d2))
M1/ 85A—% U1 22.46 [=CS1/Rm1
MRS+ TOEIFIE% Z1(dB) 43.03 [=16+20%LOG(U1)
M2BEAETODEITLRILHEER Rm2 (m) 17.58 | =+ ((A*(d1+d2)*d3) / ((d1+d2)+d3))
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11. NOR45m

IBANEE 2 Hh g (32.2km)

EANEE 1 Hh g (8.7km)
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