2 G F90GHz1E1-2

ZEHRIR BT I D 90GHz iy
FOD L— & — D NI AV 72 A B B 20 R S
39 2 AR R =

2020 3 H

ZeERvE ERIZE1T A 90GHZ B FOD L — & —iE Az

)V 72 R A A B9 2 i ARG =

(FBR  —REEENERERR)



FANE

2000 FFITHAE LT a v a)L ROBEEFHLUR, Z2PIEERKIZI1T 5 FOD (Foreign
Object of Debris : #4) OFREDEEMNTRI S 4L, 2RI FOD ZERET D720 DF
B LTHEEDIATICIDFERLIVHE L —F =R ERREINTE LI ATY, 22k
WEKICBOTIT, MIEENLETTAIRLN, Ty MR EMNRERBA R ERNHD L
MBI 3em FRED FOD 2RI TE 2 2 & AR OkkA R RICRERRETHL Z &
T2 DBESE RSN 5 4y Bk D22 Tld FOD Mt DAL E RS ) | & stk 2ssk o b s
¥

ZI T, AR REE BB T2 K IZR 1T 5 90GHz 4 FOD L— & — i
AT 72 JE BRI N B 2 i mates (BAF, 228 FOD L — ¥ —fi &Gt | I8k
W, BUE, FEE AT 2B - ERESHETe 90GHZ H5 FOD L — & — (2 B9 5 e & o
MR &2 iV 72 U E L7z, 90GHz #f FOD L — & —{%. 90GHz D& %A A5 Z L2
V. 3emFREDOKE ED FOD DN AIRET, 7 7 A N—Hififf L @GS E 5 Z LTk
0. KHMERZEEADORBEEES THDLE VI FHENH Y £3, 2020 43 ABEE T, 5
BRakBR R CZEHE FOD L— X — %M L CE £ L3, Atk EBEOZEEA~OE Az
T, KAERFEICTEMT -2 72 8% b SICEREEASEOREMEZ R LE L
7o

ARG ET, 2P FOD L — ¥ —flERFI IRV T, [Fl—E R B E IR 5 A D o
VAT L EDOLABRFEIE . BARENOEEOZEHEICHRE LTSA OZEE FOD L — & —[ D
TR 2 M L, HIRNReRET R E Db D TH Y, S%IL. ARG EIZES
&, MBA IR HIEWREEFRRS I NCER GRS BV THER S, BRI
DIEUEM ORIE &, AARDZERICE T D228 FOD L — & — D% K, (EElc > nhni s
BoTBYET, BT, ARTOHELN, WHNTOEKIZORBY . BRI/ BN
DA THROOLND ZEZ ML TR 77,

BOVIZ, ZEPFOD L — & —iHERFRIC IS EBLICER L T2 EE L
TRERB AN DA S FITR L, DL VEHH L ETET,

ZEHE FOD L — & — MG
& IE



H X

B1E ZEEERICBIT D FOD A AT AOBUR EFRBE. ... 1
1.1 ZEPEFOD L—H = AT AOMEME. 1
1.2 ZBYEFOD L—F — Y AT DEANREOHDZEW. 2
L3 MBI AT BDARIL. o 2
1.4 ZEHEFOD L—& — 3 AT L e 2T L OIMBET OB 5

H2EE ZEERFOD L— A — M. 6
2.1 ZEHEFOD L—H —DI AT MMERE AR ..o 6
2.2 ZEPEFOD L—H —IZX D FODRRHIGI. ..o 7

W3 E RRHERRERICE T D FEIRER. 9
ST B 3T == [ N LV 9

3. L L B H B . 9
3. L 2 U . 9
3. 1.3 IR I A . 12
3.2 MR . 13
3.2 L I . 13
3. 2. 2 I . 13
3.2.3 MRER OE—ADWEKRENE . ..o 15
3.2.4 BB R R . 15
3.2.5 L—X—HIMEEEMCW FRDO CWEB)DFER ..o 16

AT BRI S o Lt a 22

WHE ZEHEFOD L— A — LT A R T A 31
5.1 B E SN DI AT I 31
5.2 T L 31

5.2.1 IR SCHER & O ARG 32
5.2.2 HUERERAGRE I (B R OWEE)) & DM ... 33
5.2.3 [EEBEROBEMBGEEREOILAMT. ..o 34
5.2.4 BRI Y S o L a v 34

6 T 36
6.1 TR SRS & O R, 36
6.2 MMEREEAfT R CZEI M OREE) E O ME. ... 42

6.2.1 MUERERAMIEER (ZE) MG ..o 42
6.2.2 MUERERAMIEER (RBE) & OGS ... 49



6.3 80GHz Him ML S AT D E DTG ... 57
6.4 ZEHEFOD L—X —[RlLOFEMEL ..o 58
T B 62
T B OGE 62
O T B 62
T.1.2  BERERIE OB, 62
7oL B o 65
7.1.4 TWEGEEO - OOMRE, BRiE. EH, TOMOEER. ... 66
7.2 FEHE « o el e 68
7.2.1 ZEHEFOD L— & —BR3EOR. . 68
7.2.2 ITU-RICEBIT DEBEHIEMETRED .. ..o 68
7.2, 3 AR B 71
MBEERE I B S . . 74
MBEE 2 TR AR B T . . . 75
MHBEEEL S TR R A B4 . 77
MR 4 T R 79
TE&EE 5 Articled of Radio Regulations Introduction X O $RHFE. ... .. 81
@&k 6 Articles of Radio Regulations ~81-86GHz L W HF: .................. 84
@& R 7 Articles of Radio Regulations 86-111.8GHz LV #HcH: ............... 85
FHBEEL8 Rec. TTU-R RA.769-2 KO HHE. ..o 88
FBEE9 Rec. TTU-R RA.I5I3-2 KO HFE ..o 93
fHBEAEE 10 Rec. ITU-R RS.2017-0 KV HHFE. ..o 96
BB 11 Rec. ITU-R RS.1861-0 KW HFE. ... 98
fHBEAL 12 Rec. ITU-R RS.1166-4 KR ... o 99
fHBEEL 13 Rec. ITU-R RS.2015-0 KU HH. ... 100
fHBEEl 14 Rec. ITU-R P.526-14 KV HF: ..o i 101
HRER 15 B RCES RBEE TR 2 FEERE 1955 104
HERER 16 B RCED BBEE R0 FESERE 3635 105
FHEBEEN 1T BIKSCED BHEA TR 2 FEERE 4485 106
FHEEE 18 BRI BBA TR 24 S RE 25 107
HRER 19 EIRCED RBEE VPR 24AFESEREITAE 108
fHEER 20 MBA A 30 FEEROFARNGE 55 2 BRIV HFE. .
HEERE 21 WBE Pk 30 FEBER ORI AR NFAE 55 2 80GHz T—m%@@?@fﬁﬁ{ﬁ:p‘/x
T 0 R 111
fHEERE 22 SRR 30 42 22 PRI 25 T RTERIERT 1-20 {7 BIR—D— L0 ok



fHE&R 23 [ENZEHEE R CEB OB OWiEE®R ... 114

23.1 TEE KB ZERE LTZENZE R D EEE W), ... o 114
23.2 [EWNZEHE A L U2 ER R SCEMNPTC 9 2 BBk & OWrim s, . ... ... .. 131
fHEEE 24 HARERRZeHE & i ERR 2SR OWmm G ® ... 196



1 E ZEHIEERICIIT D FOD AT AT LAOBIAR &R
1.1 ZEHEFOD L—& — 2T LOLEENE

20004, 7 7 ADZEPIZBWT, WER EOSE A NRRIC L 2B ERrEE= 2L
R OBRIE RSN ~ 7o, LABE, AR S aBh 1k O 728 | 2ok O Bl 56 A5 RS V8 B IS NS T
L&A 21X U & L7ZFOD (Foreign Object of Debris) #1925 AT LADEAN
RKOBNTE 2, ZOMEK, WETIIFER Y A Z 1A, MEEMERE. HEEEiEEE& O
Mo EES TERZ L — X —FROBRMY AT AP HRICEA SN TEZEZAT
»D,

L, ZNDBITOMRI Y AT L TITEA N LR TE HFODORKE SIZRARH 5 Z
&L VAT AEBERDDICEE T 5 BT LZEMEOBLEN S/ NULO [ ERMETH D
ZEENDL, WO IEMIZFODZ I TE 28 LW INROBRA S 2T LAOERERLEN
TWn5,

M UIRT L9, TENT 7 A S—HfF & 90GHz 5 DRI BT B4 A —V v 7 Hili
ZRA L7-RoF (Radio over Fiber) _—AD U =7 /L HRDZEHFOD L —Z — NI S
Too ZHUE, /NSTRFODZ IEREICHE T & . BRANRFRA], 28 R B IEAR P O RN 4 B H iz
RETEDZ b, FHND, KB 22 B IZ90GHZAFFOD L — & — &8 AT 5 Z & 3
HrESh o,

{ Runway ssde ) [Terminal side )

K1 YATLADGHA A=Y (BEBRER)



1.2 Z2PEFOD L —X —3 AT NE AR D H 5 22 ik

ZEPRIEERRIZISIT D FOD BHIT AT AOBNNROH 52T L Tk, AT IEEHR
WP BEZEFEE LCHELEEESS D (1],

ERHT K AUT, FOD %N 27 L DB AR R AR T~ 251218, 22T 2358, 18E
B D FOD L OVN— R A b T A Z1C X DHEIAEME L | FOD s A7 DA G
HINCEET DMEND D, TOMEK, BANEBHIGFTE 224013, /A TIE, AARNLIT
WHIE S BABZEDOY R — MR ENEG A RRYT X ANEDRATN ) -~y H[FH
BRZeds, ~L—y 7 D7 T T TV ERZER ROVH RO R ERRZE TH D LS
nTWn5,

AARENICIBW L, B EAEE o2l kN RNCERHS I TV D L9, BT EEE

Zeyk Rk M ERSZE Rk, RO VE E RS ZE S S O RERE NS NI E N Do TN 5D, FEEH
FEDmWZEREIE E FOD 2338 R S VTZBROBEFAE D—RH A b v T KD EBIES, TR L T
AT HRBFHERDPKE VN, BID | Z2HRI1T BRSNS @ T IUEEVIZ E, FOD R
Y AT LEZEEICEAT HRIIREL 2D,

1.3 Vs 2T LRI

F 11T, BRI AERKICE T D FOD MY AT KIS DOUWTHESN A — 7 OB iRt 2R
T, FOD BRAIT AT AZiE, VL —F—5EERE LI LD L RFEIATEERERICLED
DRD D, HIMDOITF T A T 1%, ZBEOHRI LTEER D AT & LTI RIZL TN D
HOD, IV L—F—FFDIF D BREETERE. FEEEARREICIN X . &K T OMHPERRZED
HTEN TV AHANR, WFRDY AT LB T, b e b EITERITICHAREN-
VAT AEIGH LTS L ONREL EAMICEEETH 5,

# 1 FOD & 2T LADRIR

1A s ) FEBLELAN BNERE 2E
Moog Aircraft Tarsier Millimeter (DLondon Heathrow [3]
Group (US) Wave Airport (4]
Radar @Vancouver Int’ 1
QinetiQ (UK) Airport

Night Camera ®Dubai Int’ 1
(a near Airport
infrared @®Doha Int’ 1

illumination) | Airport

GMoD Boscombe Down

Xsight RunWize Millimeter (DBangkok (5]
(Israeli) (FODetect, Wave Suvarnabhumi (6]

2



BirdWize, SnowWize,

(77GHz)

Airport

Thales ViewWize) (@Boston Logan
(France) High Int’ 1 Airport
Resolution ®Tel-Aviv Ben
Camera Gurion Airport
@Seattle-Tacoma
Int’ 1 Airport
Stratech iFerret High (DChicago 0 Hare [7]
(Singapore) Resolution Int’ 1 Airport
Camera (taxiway)
@Diisseldorf Int’ 1
Airport (apron)
Trex Aviation FOD Finder XF Millimeter | —  —————— (8]
Systems Wave [9]
(Us) (78-81GHz)
Varec
(Us)
Rheinmetall DEB-RA Millimeter | ~  —————— [10]
(Italy) Wave
High
Resolution

3




Camera

ELVA-1 Millimeter | — —————— [11]
(Sweden) Wave (76—

77GHz/FMCW)
Plextek Millimeter DSouth Korea [12]
(UK) Radar Wave (78— Incheon Airport

81GHz)
Pavemetrics LFOD High Speed | ~  ——— [13]
(Canada) Camera

Laser Line

Projectors




ArgosAl
(Turkey)

A-FOD
(II-A/II-B)

High
Resolution
Camera
(Deep

Learning)

[14]

1.4 ZEEEFOD L —HF — AT Ly 27 AL OFRETo gt
90GHZ A ZEHEFOD L — Z — Z [EN D ZERIE A, FIHTE D L9 I2T 5670123, iy 2T

AL DT

E/\'
B

NN IZTHZENRNETH D,

= 2 CARFAEMGT T, 90GHZ A ZEHEFOD L — &' — & [A]— XX BERE 9~ 2 8 e 5t 2 FI A 9
DM AT AEDTHIZOVWTEAE DY I 2 b—arzb LI LEREEZITV, B
B M O SEPE 2 FER S 5 72D DSMEZIZHOWTHRET L, FIi R EORESIC L v iy
AT LEDOHAFEAREETHZ LA HME LT D,




W52 ZEPk FOD L — & — DR
2.1 Z2PEFOD L — & — DY AT MERL & HARITAE
AT LFEARMARIL, VEAEK O FOD B E1IZ RS9 5 FAA ADVISORY CIRCULAR (FAA
(FEDERAL AVIATION ADMINISTRATION : KELHEITHLZE)R) A MiZERAtcE G A 2 57
DOFATY, KEMZEEOV R — MRS ZRZT, ) | ERELICHESZRET S
B‘%@ﬁ;ﬁ“ IZEES S FFOHIRFIH, FiE7 4 — /v ROERMELZ S BITIRE LTI, VA
LR ER 2, F£o, EAEEEEZR 212577,

lLaser  (DSignal GFFT :
Source —
| 1 <
¢ :
a @ Optical : o
Modulator A <
B o
v . = 2
@Optical _, GDivider —— 3 2
Amplifire | 1> 7
Vo — - — -
—> QOptical L—A&— > 8‘
====3 Electrical

BER LEDFOD

M 2 EARIRT LHRHEN

%lhﬁﬂ B 1% 30GHz #5 T 3GHz MR F ¥ —7ME 5 &£k Lo, i & LR 2
TZEHOBREAN A Yy NI — 7128k L L — & — sk T 2R Th b, L—F—Tik
Photo Detector (PD) TEXUE BIZAHL L7k, 3 fE - HIE L7 > 7 FICHE, MoHRIX
HETR . REH SIRA L AD %, HIEESE £ T 7 4 N—fH TIrik S 4L, FFT 4L
FRORFEDE SR O%, IR L — X —fFlE L TERRINDWERE o> TD, HilfH
B L VX —HOEFIL. BBFEONT 7 A N—HlO—EZFHATELD, KVAT A
DI DIZZEERAND 7 7 A N —ildZ HEHE T 2 0BT, 20 RoF #cRIC K 5 =
EHRORFIL, VAT AOPERMEZ KBTI 5 L [FIRFC, BEROWERKIC S A S
BANRTELRAY y bBHLZLETHD,



& 2 ZBEEFOD L—F —DEARHEE

Antenna unit type Wide band
Frequency 92 GHz - 100GHz
Bandwidth 8 GHz

Transmitting power 20 dBm
Ranging method FMCW
Frequency
moduration Linear triangle
method
Frequency
moduration Up to 15kHz
chirp rate
Antenna gain 44 dBi
Maximum number of radars
48 (%)
per a runway

(%) 1¥BAEKYT-0 O K FOD L—F —HUIEERIC L 5, EENIZIT 12,

2.2 ZEPEFOD L —& —I|Z & % FOD kg Hifil

Yok, 28 4EFE (2016 4EFE) (2, AR M EBRZeHRIC I\ T HFEFBR L 7= 6123, B EIRILR D 7=
DOWFFERF TR S THE ST [15],

ZOFREFERFERZK 3R, KT, RESNTEEFOD L—F =6 RIE, it
ZERE DBER G D72V IC . ZE ki E R NICHERRAOICALE L= FOD £ COBEkICxd 5
BB 2R Lz, RIS L— & —THRM SN D FOD OFEET, L—& — w5
D25 RCS (Radar Cross Section : L —&F — KT 2 LIKE LT-EEOHFE T 1 EIF A
— h Lz REYEL L7z dB fH) THEIR &AL, FOD 28 1307 A — R L DA 0dBsm & 725,

FBRTIE, Z2PE FOD L — & — Bk 450m T, —20dBsm (1 A > F DR/ k) FH24 o FOD %
B TEAZ L 2R LTEBY ., ®IZ, —-10dBsm & -20dBsm #1240 2 FHEHD FOD Z EHRIL,
BOVIE CALEICELE L7258 Il B W T ORI TH 2 Z L 2 FEiEL L STV,



20
F-a0 -10dBsm
= -20dBsm
g-40
8 .
- = ([ BE0A {bes
60 maw‘ —@JoRE
70 (Lus) ( )

) N~ ¥ IS
-90

200 250 350 400 450 500

%11 7E R m)

X 3 FOD |Z%t3 2 EEBERR NP RERRBRAS R



% 3E  REEEREEEICRT 5 SRR
3.1 IWIRENREIZDOWNT
.11 JIEHM%E
(1) WE B

L= =L BENDHE SN DHEE, BBIO G RPN L TWHENEZRE, £/, 7
YT T AN —DHERENR AR U 5 DT R A B K SCER . K OHERf R PR A 3%~
D HEFWENFTMIFIAT 5,

(@) BT
AR L 9IS, AEBRZEEO B IEER OALRMICERE L T\ % FEREER S 2T A
DO B, BEHEEE A(L—F—A) 2 O THIE Z2 Eii 5,

HmEEA
35°48°11.24N

@ &Y 5
Eanein 140 22'S6.69E

MmimEE0
35°48'1.64N
1407 22°36.55E

*BRSONREY
64. lm

% 0 3% *P

¥ e BE ,

HmENE
35°47°S2.18N
140°22°48.17E

HmENs
35°48°0.08N
140" 23'4 84E

B 4 pRHEEBRZEHICKITSBEEE (1L —F —&E) ORE

3. 1.2 JWEFEE
(1) JE 7 1%

B 512, L= —JAORERIZONTRT, HMPIZENT, L—¥—ORK i3k
ThY ., EHANCITRERP S L, RCRTHEMUERTH LM, WETLHE, L—&F—IC

9



BEERESREEM ST Z LT TERVED, L= —EEOFLELY 1L 5m 25 2. 12m
NI EFT CREEIT 5,

JEIE I, ZEPEFOD L— & — & LTFE LTS 926GHz 725 100GHz O HLLJER T H %
96GHZ ICEE L CEMT 5, 7o 7 FE—2 B ElEIL 1° (BE—AH0s 0.5 BT 3dB
LUF) . B O 7 I3 TE O TR Y | IO i HiIIx LTE100" (X5,
FEE T & I £80° KON E N XA E A TR L T\ D,

OF =Nt L1=3

Wik s L45E
E-Ij r
— | 1 @ @i 5k
' g *
| @EA
ForE—LE3EmRELe y
DFE H45E
FEEDIESIAM£100°
[FL = Lh' RS ®_ .
st (k. &\ (% ®ET @& A T45E
EER.

OET45E

M 5 L—F—AlORIER

(2) R B fe
K 6IZRT AT T AT FIAFeAR—2 T o7 F a8 L= 9% H0 CRRE
JJEZAT D o

m7T77
TS A VR — T T )
A
M1970W
WA VT LT FTA4Y
Keysight N9030A

B 6 JRRESRERE

10



(3) & S

pHERRZEEICEB T 5 L — X — O ERELZ, M 71077, HEOE S m o Bz Lr—
A — SR S, IR ERICIZ L — =Dl Z (| EER T IS IEE LT REE T
WEZEFEMST D, L—F—%2BoTCNDT T T IR=NELEA L, BN GAOZAEN
[ZoWT, WEZEMT D,

PITTN -8B
(BZBITIRER)

PIsHhIv -EEL

X7 L= —RERIE RERMG

(4) T S PRt

K 8z, WERA~EREBE ST D707y NEEZHWZMEOHT 27T, A
JNTETFIAY, IxY, 7T FEAT Yy VEO BICGE L CHEER FEi L7z, L—
X —DF L, ’ 9NRT LAY T AT F 74 FOWEEE R0 5170, B
B & AIREE N EZRE Lz, BIEIE, MAX-HOLD &— ., RBW+100kHz, VBW=1MHz CZEjfi L

776

11



ToTT

S H—
(M1970W)
RRTF
(MSO030A)

INTYRE

X 8 N7y hEZAWERIEDKRF

ﬁmﬂﬂﬁ

Select Trac

X 9 ZEFMAEFORSRT T ATFT A VEE

3.1.3 UMIREIRIERER

BASRNE A IE L2 IRRE 2K 10 17T, L—& —7 513 20dBn OFER
L TRV, IWREILEE-60dBn F2E TH - 77,

7T AAN—=OE T H L HESQUDIZIBWTIL, 7T A N—FT-84. 5dBm
215H-89.7dBm TH V. WIff SNTCERNRNRNTNWD Z L3bnDd, L, L E—A
FHEORIER@DTIE-69. 7dBm IZ72 > THE Y | EIRPIRL/HHF TE RN &R bh ol

12



2ELin Z2ELAL hi—fis |\ Z2ELRL Z2ELAL hni—His
{8 TFoTrrhonEE (hsi—%) (hsi—m) [OF3 | FoTrrhonEs (hsi—%) (hi—m) [OF 3
[dBm] [dBm] [d8] [dBm] [dBm] [4B]
-~ |ETF ~ - 1ol BT B B
@ e 70.7 69.5 12| @ e 2.12m E 70.1 716 1.5
@ |&KE 1. -60.3 -56.7 -36|® ETF -89.7LLF -89.7LUTF| -89.7MF
\
| EE B ) Y ) aa s B .
Ky 59.7 58.1 14O\ g [15m 89.7LLF 68.1| -21.6L1E
4 HE -69.7 -59.2 -10.9 (0 :‘f”i 2.12m -84.5 -71.3 -13.2
SFE
= AL ~ _ e A 5 [EAT PP _ CaEn
® |45 65.5 60.1 54 |y [212m 89.7LLF 762 -1358Lk
V,
) = bzl Al N
N — o2a  -6oa s 89.7dBmILAIE R DRIERFL )L
XGAIEPR SR : MAXHOLDL 7=
X 10 L—F—JRRENOHIERE

L—H—DT7 7 F = LTEtm e FEiceEREER L TWhWD,

I Cl 20dB F2E DRI R A 1G5 Z LN TE 1203,
ThHh., ?

S & FIRRE OB R 215D Z LR TE o Tz,

3.2 AER T HTE I IE

3.2.1

HE A Hy%E

K R D
EmEIZI T B R ST 10dB 72

L= —In b ORETET) O ERE TORIEN ZRIE L, EERKCER ., HERRAR 2

GO G TWEOFHEICFIMN S %,

3.2.2 WEHIEF

LR

BN MGC%T%®kW%?%éﬁ

TR D ISR E R 2

Nz b—

A —D it

BWT, L= =AML ENT-ERED,

“x%ﬁ"é NP Y e

13

VEERE COFREDT-O, e
T ERE TS L7z



BB EEILERA
L—4—-A

K BB R pim it
e ...,J AR L—4-D
K 11 WEREBXHEHRECLT S L—F—EE

WAEKIICB T 2AENEICEN L, ENERETILV—F—L&  XETDLAXY
NI AT FTAFOMNECEHSPIEFICEETH S, £ 2T, KFENUEOHER L LT,
12 1ZRT KD ICEZAFEE O ERKE LS ORFEE L @S2 EMICitiE L7, £ L
T, EETHHOL—F—ADEI LFA—OEIICRDLL I, L—F—DMIZAXT T
LT F T AV EEE LT-, HWEE, MAX-HOLD &— K. RBW=100kHz, VBW=1MHz T L 7=,

L—&—A 2D L—4—D O 587m (23T 5 H R Z W CEH S D%
B REEIZ-64dBm TH D, L—F—D MIIHE LAY NT AT F T4 P TOZGE
B FEPMEIZ-63dBm L 7e o7 Z & h | FHEME & ERFIXIZE L TWD EEX D,

D(3R#H-63dBm)
(E+3-64dBm)

J.
<
XK 12 L—#—AKOD, {EEKE LB IFHROFEMX

14



3.2.3 IE&EFOE— L 0WE KR
X 12 12fEV, L—F =D NCEE L2 AR N T AT F T A P om SIS L TREM 2R
FEToT, L= —ADLEETIE—AE K BICRTOICEDLELD, E—AD
UKD 1.0° FR&EICmd, E—LHEET 17 (B—2afhnb 0.5° BT
3BLAT) THDHI=H, EE—AI1FMH4 0.5° 75 1.5° OMICFET DD T, A 0.5° D
E— AT, 1.5° OB —AFODOHEITRN END Z LTk 5,
IOZEEEBETDLE BERRICETH0, O, @, @TRHN LEENL DIZHBNT,
B 1BITRTESICEETL L ERL0T, KHO, O, @, @@ SITBW TS ES
DO Z4T > 7=,
REE@
11.9m

FED
" 11.3m

FEI@
D

587m 6.4m

A i

I ® =G

TG

4 @ @ ® J12m

©

220m

[
h 4

X 13 WERERSIET NV

3.2.4  VEER I BURHRIERE R

B 14 1T, WHEREICBT 2RI ENRER R LT, EE—20ICxind 5 QO
WA DS S173-85dBm FREETH Y . EJiml, FHMESL HIZHHE L THA 2dB /M S
R BfERNF LN,

¥, X121 L2 E ) FEHME-63dBn &, @I2ds1T 58 ERIfE-85dBm 4 thig 45 =
LICED, L= F—ADDLREESNDERE 1° FIC LERR CXH LEESEEITIE, -63-

(-85)=22 |ZBF 2Z(EEI1NL 22dB TN D Z & 035 hro i,

15



HEMLD | BEE
F=r (dBm)
RH® | 12m -87
11.9m
JEHO 6.5m -85.3
[ 11.3m
D 6.4m
Bl REDQ 4m REP 1.2m -83
51O
R
BIRTTE oo Lt - E%E0m B2 Om -87

X 14 EERERSEREER

3.2.5  L—X—HE 5 FMCW 5D CWAE5) D5
H ) S BEFICEE L CLL T O R CHIE %2 566 L 7=,

FFIZ, FMCW 5D CW 1S & 1oxt U CHERRJEI AL 10MHz D / A R L~U TN & 5 B

RICEH R OHERREM R EB~O T & L TORET DI OMRPBETH D,

ZITIEANT R T LT FIAFLZDOMNE I FH ROFEAR I F I X0 HIERK 24

LT,

Flo, LVBEOEWHASDHIZOWT HERT 5720, 4 DORIERFIZ OV THEHR
L7z,
(1) RHE 1

AR NI LT FTAFEF—V A MERAEFEHL, FHOA~—FIXFHREBATL—HF
— e LT,

" | A¥—=hb SIS | S
ARTT ==Y 93.4GHz ,
PSA S

c
|
I

B 16 V—F—HHEFRERERR GREE 1)

16



Aglenﬂ;vaumlnl,ﬂu quns.n [ =
SENSE:INT ALIGN AUT 10:52:28 PMMar 09, 2020

Marker 1 A 10.000000000 Mz ] ) AvgType:RMS  Trace 123456 Marker
Fast Trig: Free Run Avg|Hold:>100/100 A A
0 . Atten: 20 dB ANNNNN
IFGaint o e SelectMarker
AMkr1 10.00 MHz 1
{9 gBrdiv Ref 10.00 dBm -65.863 dB

e Normal|
/> »

N /T
. Y
/ \ -65.8dBc

-50.0 O
N
600
s 1A2
N U Iy 20MHz i S T I —
P LUV TL N L
< »
80.0
More
10f2
Center 93.41830 GHz Span 20.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" #Sweep 1.000 ms (1001 pts)

mse U File <20200309001.csv> saved

X 16 R#E 1I2RTFDRIERR

AT NT AT FFAFOZEIZHONTIE, A3 1F 20MHz, RBW=1MHz, VBW=3MHz & L.
BT — RI3/ A RUEDT DY > TARE LT 5, O (FHORKEHMUIHR LT, BEH
JE W 10MHz TlX /A A L1 (E-65. 8dBec T -7,

(2) R 2
ARG N T AT FIA Ve —F a2V YHHEZER LERO I $HRHATL—F—L
Tﬁ :’LE 7“\-0

_______________________

: | FSWH EWEEE
ARTT e 93.4GHz | LV

FSW

X 17 V=& —HHEFRERERER GREE 1)

17



MultiView Spectrum E3 spectrum 2 | -

ReflLevel 7.92d8m Offset -2.08 dB ® RBW 1 MHz
SWT  12ms VBW 1MHz Mode Auto Sweep

-20
. -74.6dBc
I
|
W"ﬂ H“‘M-L
\ Mot
N J N?‘J,WM,,M‘.%J ”"I"'.\'," Mg ) 1l
T Nl (/I TP e
m,f.f'r‘n‘g.w..,-:1q\\ﬁvltp.»?.\d!\‘w\ 1' 20MHz L RTIR T Oy
(-;393.4]329 Hz 1001 pts 2.0 MHz/ an 20.0 MHz

Moasuring... NINNNEED @ 10022020

B 18 R#E 2 TR HREMHR

AR NT BT FTAFOREITDOVDTIE, A/ 13 20MHz, RBW=1MHz, VBW=1MHz & L.
Bilie— RiZ/ A XREOT DY L TARE LT 5, OV (FHORKEHEIHT LT, Bl
JEEH 10MHz Tl / A A L~LE-T4. 6dBe Th o7z,

(3) SRt 3
AR NT AT FTA P —H A MERAGH LUEARE IS RECTL—2— 8k L
7o FEAW I TV~ — BV ANNTIHE B AL & BEsma L,

— 90.0GHz

EERESR - X2 —

PSG T e | :
2T T AN | SwEms

PSA  3.4GHz =Y 93.4GHz

X 19 V—F—HAHEZRERERRRN GRHE 3)

c
|
I

_______________________

18



Marker

“Agilent Spectrum Analyzer - Sewept A === = =]
- NSEIN ALIGN 07:44:52 PMMar 10, 2020

. Avg Type: Log-Pwr TRACE[1'23456
arker 1 A 10.020000000 MHZ. 9 ,I Trig: Free Run Avg|Hold:>100/100

o
IFGainiLow . #Atten: 10 dB.

oeTls Select Marker
AMkr1 10.02 MHz 1%
-64.091 dB

10 dBidiv. Ref -10.00 dBm
Log

Moo

200

/Y

- / \
/ \ ool | _64,1dBc

600
o of|
s0 W,v«""’ EW-T VTR R 1424 v
= = 20MHz s -
-20.0 — = Properties ™|
-100
More|
10f2
Center 3.41830 GHz Span 20.00 MHz °
#Res BW 1.0 MHz VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

B 20 SR#E 3 TR DHREMHR

AR NG AT F T A FOZEIZHONTIE, A/ 1% 20MHz, RBW=1MHz, VBW=3MHz & L. f&
BEe— KNI/ A XPEDT=DY T NVEREELETDH, OWAEFORKENEITK LT, BERHE
HE 10MHz TiE / A A L~UL3-64. 1dBc TH o 7=,

(4) RH#E 4
AR NI AT FIAVEr—FT a2 UV HRAZER UEAE I FHRETL—4—&
Bt U=, AR I TV~ —h 0V ANTITME 3408 L EEER 2 Lz,

EEstR H x2 [2%06H:
Xp,fg ¥ BEAR | unmises |
FSW 3.EHZ XY 93:GHZ S

B 21 V—F—HNHEFREERR GREE 4)

19



Multiview “ Spectrum .
Reflevel -20.00d8m  Offset -2.08 d8 ® RBW 1 MHz
Att 0dB SWT 1.01 ms VBW 1 MHz Mode Auto Sweep
-~ ! I !.! 7 (Il
‘./ \ 10.0100 MHz +
-2 ML[1]|—-20.85 dBm|
/ \ 3.4182570 GHz
4 \
.'; \'\
/ \
\
\
/ y -73.6dBc
W"‘JJ h\‘w
4
w:’”‘”""""“ﬁw W"‘“”‘?‘ﬁ' il g oe
T (7T \ 4
e 20MHz M
- »
-1 >

|CF 3.418277 GHz 1001 pts 2.0 MHz, Span 20.0 MHz

[ e
X 22 R/#k4ICBITDIHERER

ARG NTG AT FFTAFOBEIZONTIL, A3 0T 20MHz, RBW=1MHz, VBW=1MHz & L. &
BEe— KNI/ A XPEDT=DY T NVERELETDH, OWAEFORKENEICK LT, BERE
W 10MHz Tl / A A L~UL{E-T73.6dBc Tdh o7~

VLEORIERRE £ L OIRERER 3ITRT, L= =LV HNENDERITONT,
BIERA S 5L 10MHz (2B W THABZIT LT F =1 FOHEGH O E-60dBe LI, B
—7 v 2 UV ORIEZRDEE-T0dBe LA FOEN ) A AL~V Th D Z Lol

# 3 BEREWE 1Mz IZB1F 5 2 A4 AL

L—F—HA(CWEB)D
REER A B 1 0MHzIZ 51+ PSAY—X FSwiy—X

B/1XLRI (F—Y1h3D) (O—F2aI)vit)
(H $120dBmEs)

MEBH B H=ED
S -65.8dBc -74.6dBc

NEBO—hILLEREST
%@gﬁﬁbﬁl:;éiﬁﬂ -64.1dBc -73.6dBc

Flo AT N TATFIAPMHBOIZ Y E2HEHTLHZ L & AR I TN
— DIEBHEFEHT HHEAITBNT ) A A LU RKE T e o7, 1275 L, A7 N A
TFHITAFONE ) A R ASUZIEREREND D720, FEHT HRERIC L0 AER-R
DRELSER D, CWAEZ OB S 10Miz (2B 5 /A ZEAKAERROWNE ) A Rk
PRI L CRY, BELICHETAICEe—FT v a UL VHBERND Z EREE LU,

20



¥, HMAE B OFEINI T D IRRE N DV T, HEE I EC IO 10MHz RN A
M9 % CWEZ &2 E S, X OEGOWSMER & LR RBAHIROE RO /A X2 J7E
L. #gsh ko i L~ & LTlET 5,

21



FAE BHEACIaL—Ta v

BN I 2 b—ya U E, T o7 T ORIEREE 3 IRTHICHIT T2 b D Th D, 22k
FOD L= = bR SN OB L NRRE 2V I 2 b—ra L, FREEROR R A2
FIICEAT D & & b, ATV DA X 3 7= DI E M LT,

X 23 1T EMSBNT CHWZ 3D BT L E R LT D, K 24 1R T & 92—kt 2% (M
REEIAE) 2O OB O SEREMRITRS - O SN TIRT 52 &ic kv 77T
DOFIFFHENFHR SN D,

0 150 300 (mm)

X 23 TEBSNEEHTO 3DET I

Lk

E Field [V/m]

1.0000E+03
I 9.0000E+02
8.0000E+02

7.0000E+02
6.0000E+02
5 .0000E+02
4.0000E+02

3.0000E+02
2.0000E+02
I 1.0000E+02
0.0000E+00

—— el

0 100 200 (mm)

B 24 —Wwites (MREREE) EEOBRDM

22



25 KON 26 13— RIEG 2R DB DOFNfF/H — 2 % 3D L V2D TRLIZH DO TH D, —Ik
TSRO BB T HARIE & VAR CHEEN LRGSR EO 2B S du, B 27 (R T SO #ERIA 7
D3I T T FHRHET BRI O ETBIN SN D03 ZENBEICHN D O R TH 5 0°
LB A CTH D, ITU-R i D727 T 1006Hz £ TORFEEEETTVELTWD b
DD HH, Kgito L —2—TEH L TWAKHM L — 4 —0 Reference FpEA~ L T\
2% ITU-R RS. 1813-1 &M L THMET 21T 9, #)i5F ITU-R RS. 1813-1 IR T 7T
TR —roHEET N (LLF, ITURET L ENWD) T, WEOEITET UMbt Tn
20, E72 ITU-R 7V CIEMAR 69° LLE 180° LU T O®EFHIZ I CTId 3 K D A&
CWEDOHATEZDFENRA SN TS, ZIUTEFEET AN 0° D 69° OMEEE
FEARRBELELTETMEENTNDE LB EZDLND, ARIOKRM THE L 72 5 @RS
By o7 F o 90° FHFGoEiEERIEIL, JAEEAEmWI & bd D FIRNIC b EE > 72
BEERIRNONREURTH D, ZOTHEN, ITU-R ET /v, ERESENT 2 &85 FIET
MBI 5 Z EMMEZ > TL B, thikd 5 L HIZHERIE, ITU-RET /N, BRI E
B — A O AR T+ —BE R LT 5,

dB(RealizedGainTotal)

0 Theta (deg)

X 26 —Whstss (HAEWE) © 3D 777 Gain ¥ —

23



Curve Info

— dB(RealizedGainTotal)
Setup1 - LastAdaptive
Freq="100GHz' Phi='0deg"
— dB(RealizedGainTotal)
Setup1 : LastAdaptive
Freq="100GHz' Phi="90deg’

-a0

X 26 —®RBUNE (HAEEERE) 02D 72T F Gain ¥ —

dB(RealizedGainTotal)

0 Theta (deq)
il
Max: 41.9 /’ ’—\r\\\

120
iR

G
o

dB(RealizedGainTotal)

X 27 EBREFIENT CROET V7 F Gain @ 3D AN F —

¥ 28 X 29 12 ITU-R =TV EFERSNET 7 FRlGEERCORT, AT
120° & £10° TH D, WA BND K DI IT R T T 7 F RO HRHE - f4
FERAEME & T 07— B EMRTH LN TE S, —TE90° FALfETix ITU-R £
TN —EEEZRT O L, ERE IR ORWER T LS EB L T\, ZOZEE)NT,
ToTFTRESAT LD ) A X7 0T T 5 LIEENRLEE TH L L Bbh b,

24



=8

————== [T-REFL

Antenna GargdBi)
3

[TU-REFN

Antenna GanjdBi]

100 -15 -5.00 -25 a0 25 &0 15 100
Anglaideg ]|

X 29 77 FORERERL ITU-REF LD (+10° )

30 &K 31 IEFERD I 27 T F FEAINE & ERE AT O H AR TIT o7 b D
T, ¥ 32 L 33 IXFARRD LA T T FERINE & BEREFURET O V RIS TIT o o b D
THDH, WTHDOHEEE £60° T L TWDN, 2L B EHiFH ClIaesEn K
K RBEMCH D, K 34 LK 35 XA A T 7 FET /v L BRSO H R L
STIT-o72b DT, X 36 EX 3T IXFERRDIEE T > T F TV & BRUIENT O V Rk
HTIT2T2bDTHD, TNHOEEE 260° £ TIE—EHT AR H D08, TNl LA
PEGPA TR K& < 72 D,

25



Arvienna GainjdBi]

. — =
i Gt i
. (HiFEA)
i
:
< o

X 30 77 ORIERER L BRI HRE] (£120° )

5

. ';"‘*1 — |
I 11
I L1
I

(HiRiFE )

20
hLe]
a
LN}
by
-1 Iy
]
lj
.2{| E
-3
-Hao -5 &0 -6 (1] a5 b B g

Anglafdeg ]

B 31 7Y T ORERR L BREFAEATH RE] (£10° )

26



Artenna GandBi]

Antenna GuinjdBi)

» bl i
(ViR

- ,
'
20 |
100 -50 Nv:d.ﬂ
R 32 77 ORERER & ERERARNT LV R (£120° )
. i~ —— =R
” T BRIF R

(ViRmE)

-300 -15 50 25 00 25 50 75 0o
Angle{deg ]

B 33 T YT ORERR L BREFAATIV RE] (£10° )

27



Amtenna GanrddBi]

Arienna GainjdBi]

S0

°<' BB

(HiRmiED
3
’ ------ ITU-REF L
f |

R —— T ——

X 34 7 7 O ITI-RET IV E BREFEN HIRE] (£120° )

50
- BRI
/\ ()
ki
;’ Iﬂ \I | meee—— ITI-EE T
o _.' r 1 1I'I-1|

-800 -Ts 50 -25 04 1] 50 7.5 100
Angladeg |

X 35 7L FF D ITU-R BT/ & BRI H REE] (£10° )

28



50

- . BB T BT
(ViR

------ ITU-REF1L

Antenna GanddBi]

Angleldeg |

X 36 77 D ITI-RETVEBRENENTVIRE] (£120° )

. . ERSE
) A\ (iR
------- [TU-REF0
3

100 s 5.0 25 0o 25 &0 5 wa
Angbe(deq.|

X 37 75 O ITI-REFNE BREFEN [V IREE] (£10° )

B4 38, X 397 7 FET I, EHl, BN 2 ERCORT, BRCik 7z Lot
60° AN TIZWIT N O EEOFKHNT—H L TW\D EEF 250, £90° FRafFicEE T
DL EMST ST T T VLD BAIGDS 10dB B SV R TIHMER S —E L T\ D,
ITUR DT T FET ML, HHAEUETITERMEZIRD L) ICERSNTEY, £90°
FHIRaOFFFHZE L T, ITU-R E7 /0 K 0 b FERIE K OEREA#AT O 2 AV THiba+
HIEREFLWEEZOND,

29



Antenna GanfdBi)

Arlenna GanddBi]

. BB SRRAIT

(iR

— SRR

(VR

=8

X 38 ITU-RET /N - BIEFRER « EREFMENTH/V IR (£120° )

— EEFER
— AR

(M)

(Vi) NN

%.‘;Ej] ;.r rJ' 1 'I-.L
A \

ITU-R=F1 i ity

-5 -25 oo 28 50 15 1.0
Anglsideg |

X 39 ITU-RET/V - BIERER - EBROEENT H/V W] (£10° )

30



W5 ZEHEFOD L— & — LT 5 2T A
5.1 MAESNDIEHI AT A

280 FOD L—&—& LT, A —kER L L TEHIEEICHER SN TND 92~
100GHz D EBEHT 2 WD TETH D, MUi% 90GHz 5 0 JE i H & v 5 223 FOD L — & —
AT AL DB S A RET Ak E LT, WA RN ORENREE S NLD
BEHEE 5T dH D 81~92GHz L TN 92~109. 5GHz A xt5e & L= (F 4 &)  [16] [17],
ZIVD O BN TS T 5 5T, TR R SCER (18] HERERA AT £/ TH TR
¥ (B L ORESR) . BEKROBEEE THD [19],

#£ 4 BBE RAREERY (10-2756Hz) 7> B R

HM R (G re (%éhr BN AR ()
(4) (4)
Z I FHHAE (Z#
WL
581 4-94. 1 102-1 S
J36 J284 J285 I B
R (ﬁg
105-1 [CE3
4. 1 [ I Bh
e ] P
J36  J281 Jza
EEEE
. 109.5-111.8 )
EEF AL 1107 )
5-100 [iE
J36 J268 BE)
318 BRR 111.8-114.25 A
=353 . BT 36 ¥
BRITE
WREL
— 100-102 HEERPE R (Sih) 114.25-116
o b

5.2 =T

M 40 (2, Z2@k FOD L—& — LI+ %2 25 A & OBMRICET 2K 4R, [FX
X, LIBEKDHIZY 12 BE2ERTRCRE L 2 & 28E L7256 D2 FOD L— X —
DELEA A=V ThbD, AR TR, KA ERRESND EE LT, 72720, 228N
DIFEROIEIC &> TEI AMOHRO L —F—ORLES, Wil & A AIELE O S HE b
HETE D, FOD 2T 570, WERICHT TR SN D EHRIL, WEKR TR L,
Z Dk, B RLEGHDONRTRT T o T HICBET D, Z OB, 228k L B R CEFHO
WRIRZT TS, W ERHLGEITIE, EHEA R EICLVEERT L b d D,
ZEHE FOD L —X =000 EHIZM- Tk, HERERERTRES O N THZICH L CTEERAE
YD,

31



B ERIE/
FHAREH

STl L ES
- FEERED

HEME

¥¥§ - FHBLIVEE
(FHBsRAEY)

X 40 ZE@EEFOD L— & — LA AT AOHE (MAEEDHEE)

5.2.1 EEMRICER L oL PGS

# ANTRIND L DT, 81-109. 5GHz #7lZiE, B K ICEBHOEY TRdHh, ZDo5bH
85. 5-92GHz HFIZ O\ CITE I KSR @%_#Téx%%W&bfﬁﬁéirffﬁkﬁ
DFEE LT AN CH D Z L b RN LETH D,

FTo, B RICES L OFWMRFITIX, #)%5 ITU-R RAT69-2 ([Z&H 5 FiEfE [20] &
Mlm&z’&5?%%@?~&%%imﬂéﬁwto

Fk H EBRZE AR T 36 1T 2 FEREFEBRIC RN T, 2498 FOD L — & — D JEPHOIRIRE ) & | 2293
%%ﬁ@ﬁ%ﬁ%%ﬂmhto%®ﬁ%%%wf R R SCELIR & . AARENOZEHF o R
Bt BEEEIC X 2 BiEZERHRA. BTE. KRR OKARUC L 2BRER 2 BE LT, B
P PR A SR U7

32



HEEIEE: (@R HERZERE)
(DFODL — & — B FERI. B SIREETHIE
@ZZRRIE BRI Bl R ETEHIE

~ > < -

ITU-K R4 .769-2 ITU-R E&.1513-2
BRI HEBFEL L) BRI« FHRPERED
(U B HEE{EiHEE

@EFRFIRICLSBE (FA7T 0P
@FARRTICL LIS (ITU-R P.6T6-12)

=5 < L

MERSE EIFFIFERE S OHEEEE (81-109.5GHz)
. - FUFEEHEEEET  HEP92-100GHz

e . JLBI 43 454,85 5-02GHz

B 41 BERRICES L OILFRE

5.2.2 MMERERAFTEIER (B L OREE)) & DI RES

TAETIX, 90GHz 47 & FIV 2 MIBRER AT 3605 (52 &) ([T oWk, St AearJEba %
P (JAXA) 723 2012 FFICHT B BT 7o RTEBRZZENBLIIET 2 TL-9°< ) (GCOM-W) (o S e
Zht o —ThodEMRE~ A 7 ol ildtE 2 (AMSR2: Advanced Microwave Scanning
Radiometer 2) & . [Al U< JAXA 23 2023 4FEICAT HIF PE Ch DIRENTA A « KIEERELH]
Beffrfir 2 (GOSAT-GW) (CHffi s D28t v —Th L mtkie~ A 7 it 3 (AMSR3:
Advanced Microwave Scanning Radiometer 3) MNi%EX4 5,

F 72, 90GHz #r % v 2 HUERER A 2 3675 (RBED) (D T, FHIMTZEAFJEBRFE A (JAXA)
K Ol S H 7t (NICT) & BRMFHIBEBE (ESA) & 23 JE[F TRH%E L. 2022 FEEITHT
FFEZFELTCWAET oY VS X v > g (EarthCARE: Earth Clouds, Aerosols
and Radiation Explorer) ([Z##iSN2REEIE Y —THIET v 774 T L —H—

(CPR: Cloud Profiling Radar) 23:i%3%4 5,

INHE 2 OZEHROERE P —I2 o0 TiE, BET 2 ITUR B)EFICY AT A560T
[22] [23] R OF¥bara ke [24] [26]HIES TN D,

HERRA AT R 3RS (2B)) Td D AMSR2 KUY AMSR3 23 92 J I 4% 86-92GHz,  HiEk
REMIRIEY (REB) Th D CPR MY 2 B 94-94. 16Hz L 72> T %,

BN RSCEB 0% 6 L RIS, K ERZEEIC 1T 2 RIEFER TR 72228 FOD L —2—
JEAPOIRILE /) & 22U AR E ORI 2 VT, Zh b OMERERAERIE R (X8) &
O (BEE)) & oMM Z I LT, b, HBKREREEE (Z8) ITo0 T, #EE

33



FEMME LS, FHOEEL L0207V TAMSR3) O FE#EM L7,

EifxEk (@R HEFRZEE)
OFODL — & — b FEGIC BT A RMETAE
@ ZEEEEIEEIC B A R BHEE

{F 0 JdF < ~ -

R3.1166-4 CATHEEZ | |RBS.2106-0 (ATiEE R3.2017-0 CALfEE | [R3.1861-0 (ALEE

BEENY L — BEEY »th— eI ot — EE ot —

PRBHEL-Y) || VR T AT FBHEL-Y) | | YR ARD)
HIRIEERE (BB Y —) WERRERL (FHt )
94-94 _1GHz 56-92GHz

~_~ ~ -

ER | | HREE RSN L ORESH

MERF | | DB BZiEREE (FERB0OEE L OESE  F, BE, BH)
= QASHFC L BBE (ITU-R P.676-12)

2 @UEE PR BET B L{EE L~ b X OF S

X 42 MHEREEEEEL L OB

5.2.3 [EEME MK OBENGE (R & 0L

[ E 1S M O ENIB(E 27 & ORGSR L LT, #4358 EEIcks T, 81~
86GHz & FIH 7% 80GHz # midH MERURE S AT LD D 5,

80GHz 7 mH MR E T AT b L OIAMFHT, BEHURE S X T L DZAE L-UL (A5
) AREL, TOBEIMEEIEHEL LT, 22 FD L—4 =B EORETHE X0 %R
HURRE L7,

5.2.4 BRIzl —rar

FBIER Y S 2 L— g v EFREEROBBRICONT, X 431237, B ITU-R RS. 1813
LT VT FETAEBRL, L—F =58> TN5 7T T T H =D ResBomE e I
EDORN MR EAT o 7=, T, HERRZEEIC T 5 EAEER & Hw T, EIEERGS R L
DOEEASVEZHREBLL | B RSCER & BRI E XSG L OAZ L 32 T A0RE%
1To7,

34



k.1818-1 (ITU-R 77 FETIL)

~_~

TUTTEHEALI Al -V ay eSS
DL —H—OL F— AZhERiEE (@R HERR =)
BRI (R OEN SR

e
HERSE

Fass

pud]1 13

BRI 2 L— gk EIIEREE X OESEREEE U

~

e z7 L (EBEEZEFRE ATEHESHE) FHEEEVEICT 22E
FODLo— & = med & S hv % FIEE

X 43 BRI Iz l—3 3 EFEBROBK

35



56w JLHRRES
6.1 FEWM K SCER & OILRET

X 44 \ZFEW RCER L OIARFTET NV EZRT, L—F =05 OEWR O K H AR
£V 17 THZMNTWD, KM 12 PR E—L8KELFROSE (BHE) o FERIE-
63dBm &, X 14 FOEmICBITHHEME KT iIck), L—F =050 1° T
(ZFH ST B B TR T2 2 L IC k> T 22dB FREHR LT\ 5 Z &b,
F2C, ® 12 ISR T EREE RO %S 20dBn LY 22dB 3 U7l Td H-2. 0dBm & VE
EWE TR LI 2 I KK EHFMOTWE L L THARG 21T 72,

ey
L—4—-0H S AlE+20dBm RXE
THEN. L—I—FETET7FTETA 0dBi
[CEiF3s. EEHELDTFHETEICR
22dBELMBAR S DD ERED,

EEAEEH _"%E?ﬁﬁﬁ-ﬁq‘ﬁ’ ¥ .I -
Eﬁj--- £0220BIE.VE \

______

mesm | T ERER

X 44 BRRCELE OLABRTET NV

HAMFIOFE CIL, B HRZEREHHRLOFFEA LS LT 1 (B)E ITU-R P.525 @ (4)
) ZHWZ, ZEEEFOD L — & — DU DWW TIE, FEERICIZ 1 VEERK Y720 DR K FOD
— X=X 12 TH D, Lo LARRTTIEL, FRORE rTREME 284, L0 AN EL <
HETHD, BERICLD 1 BERDZD 48 HERE LI EIE LA EI T2, &t
FfEREZR 5I1TRT,

#KX 1 BEZERGRERORHAER
Lpyr = 324 + 20log f + 20logd dB
where:
[+ frequency (MHz)
d: distance (km).

36



® b WL BRRIBIAR & OB

BREeRE~ BREZE~ TEENCHEARBET | EREBRZB~
) VERAARERR |VERAAEEER/ S —| wIE#EA 112kmbl £ | FLFEHE)
HE Unit R - %
(In-Band L BB (In-Band #RIAR (In-Band
/ 92-100GHz) (In-Band / 92-100GHz) / 92-100GHz)
TrTrhoEEINEZES
pESER ) dBm -2.00 -89.70 -2.00, -2.00. & Ed{j+20d8mtﬁt7)l/
> 7 v T FRS44dBIE & 8
T-RAEEERT 5,
REAHK & 48.00 48.00 48.00 48.00|/BERHT- Y MAREER
AERK |- 1.00: 1.00 1.00! 6.00|ERBRIERICL 2,
AstEAK A 48.00! 48.00 48.00 288.00
Radar dB 16.81 16.81 16.81 24.59
(TX) I RE R GHz 92-100 92-100 92-100] 92-100]
@%; LR GHz 96 96 96, 96
SHAHEIER MHz 8000 8000 8000 8000
7T FRG
(itu-rrs.1813-1 dBi 44 0 44, 44
pp.1-2)
HIENESNED dBm 58.81 -72.89 58.81 66.59|eirp
HENENENTEE jl\jgz 19.78 -111.92 19.78 27.56|eirp-10*log(BW)
Radar- KX AR |km 27.167 27.1655 112 126.6:
BB ZEIERIE 1.5mit R DRIEEE BB
(itu-rp.525-3p.2 |dB 160.7263 160.7258 173.03 174.09| B | L (=R BERE A S FEREL5m
eq.4) HELSI<
KRFARICL BB
EIREE (18 25%) % (itu-r p.676-12  [dB/km 10.87 10.87 44.80 50.64| - 0.4dB/km @ 96GHz
p.23 fig.10)
[EIf7EEES
(itu-r p.526-14 p.18 4B 0.00 0.00 0.00 61161 EL R — LR—VIC&
eq.31 or p.452-16
p.10 eq.13)
7Y TIAE dBi 0.00 0.00 0.00, 0.00
(itu-r ra.769)
EEZEEN dBm -151.81 -283.51 -198.05 -258.33
RAS /MHz
(interference RX) dBW -189.00 -189.00 -189.00 -189.00
HATHZEESN [dBm -159.00 -159.00 -159.00 -159.00[E KX AL Y TBR
(itu-rra.769-2& ¥) |dBm
-198.03 -198.03 -198.03 -198.03
/MHz
=TV dB -46.22 85.48 0.02 60.30!
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) LEFEFOD
EXEEEE Lo A e
o

X

=/ EERRERE :
(ESTHR
#)- . O ﬁérnnb H-HE

-2dBm / 44dBi

U7

o B
= =

o 112kn O

YERA A JE : ERE i
iyl Q' 27, 167km O i |

EAS

X 456 RICEBBEFICX L TEEFD L—F—PEEBTHAZE SR

H45K\fiQEWEKﬂLT\%%mmv%ﬁ~ﬁﬁﬁfﬁ%éﬁﬁA@4fwy
MA27d, ZO%G, TW~—Y 2R LI R & T 572121, R/ EERREEEE 112km
ZRER LT, ZEHEFOD L — ¥ — & RET D Z &#MET%@(%S@ 6%)

EHARFHIB T, L—F —ZRET D58 & bl W ® 2 B K SCEB OB
HROF RN B — A L2 5, &fi%kﬂ%@u%hﬁwg et & BRI R OB
PrRfE 2 RO 7oAl L. R S 28 & (BN R SCHE ACKRBLIR O 27, 167km AR FELTH D Z &2
bhrofe, & 5OFHEAFNLY, BIREZME ARBIRIFTHICIH VT, FBTAEICKHT
LHFW~—TUh-46.22dB LD~ —V U ARBETHDH T ENrole, £ TR 46 TR
FTHRERINST T F A =T 1 7 1A~ OIFIRE S1-89. TdBm LA FZAEH L. 1 7 I FER
RKIJ[NED LI —F— DR EEET LG50 THE N 2 HERE Lz, BT
B> —b R E 2 F i L7235 A O L — & —DEEH A A — V&K 4T (RS, RIS EIREE
FHMOPLERL, KANEROEFEHETH L, TOME (E50HH), Ti¥~v—
VUNIEOREME (F186dB) L7e b LHARETH D Z ol
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I/_g_zg{$ -65.5dBm

-69.7dBm
-84 5dBm
_5 /

. |/ -62.4dBm

Bl-2dBm i//
77 E - hEfEIRL e ! A | ['89'7‘"3'"“1’*-It ]
BROFS 10096 LKk ./
(15h8) . 60.7d -70.1dBm
Znbso T, SEEEER. has
L—4—0BAHEHNF+20dBm -89.7dBmELTF
THatt, L—I—FETREPLTFHET
AlcmlFazs., FHstECE -89 7dBmELT
-2dBmigYoH HiERES,

-70.3dBm

X 46 L—F—REHORRE LR

L~ OB
BSOS (FRARIESI7TT)

L—45—A4K
(EMBREE)

PRETEEH

X 47 V—F—H7 U7 OESaE
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FNEERARE
7o g -89.7dBm / 0dBi

| ZEEFOD
| L3

| Bl B
| (EHHE

SETODL — ¥ —~S5E
, , TEEZY T

@iy Q0 ==

ERIEFODL — 2
Sty

THREEZIT
ec=d vt =]

X 48 RICEBBIRIZR L TERFD L—F —NEER X IMET 25

TUWRFHERZ £ &5, B RICA & ZZHEH OERED 112km PL & 235615, FEEEORM
N7 HARETH D, —FH, BERKLEDD 112km LINIZZEHE FOD L— & — & % &7
L85, BHROERAZMET 2LENDH D, ZOHEDOA A=V %K 48IT7RT, KIXHE
BRI LCZed FOD L— & —ZWHE M S IME S5 2 LIk v B RSUBI Rt
TOMERENZEBSEDL 2 ENAETHD (F 5DH55),

£ L LC, BEERZe CHmZenk) & [EN7 R SCE B0 1L 5 I B TR O Tt
fERaFR b DOHTINIR Lz, 240 L BIFTMORIFRA L2 ZE 3T, BUERERET
4 THDHN, FEROIERMES B E LIEERKE 6 THOEE AR TOREDOLAIZE VT,
YUV EMRTETND Z ENDND,

P T, EHEICL—F —EHRE LIS AICIE, B RCESEA#ET2HOTUTD
LR EEHTE T,

ze i L BHR O

112km L 112k b
HEWRBRE (56) n o m AT

A A e — NFE IR
FI T T TS T o7
M2y — b R CER %
it d %

(%) BLJR & 2R DM X 0 BIFTFHER B R WIGEICIR S, HIEERIZ OV TN EE
Bt23 2o &,

T T T OEMITE | K 3607 (MU FIRE
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B 49 [ZHEIRSZEHICBIT 5 L— X — O EH 2T,
JEE VR e 22 v & B ST R SCE ASRBLANR OALE BAGR S E H i D72 BUAIRH A A &
—ABANT, VL RETERZERTLIE )OIV —F—2EETLIZLiICLY, ZEik
FOD L—X =Y AT LhEREET 5 Z LR L 72 D,

O Axamszum oo @ i
é - = o m_‘,’um",i/d(
Q o wEmEER o aP Q \
& o
©
@ Q=mna
A® -
L-9-0OBED
IRETA X -2 (FRAR(EERSTTSE)
| 9 v RREEE
L—4—A4K 3 °
(LP5REE) e W
s seanQ \o®
sRAYEC L= BREEEO( %=

X 49 BERBEZHETOL—F—HREH

¥, MUZEBEOBRSICEE L CTid, EEOMES A YELS IR L #2iE0 ER OB
HPHPICAET D & 13, B 2 AF 1k 5 O hIERERE 2 3 T [EhkE 5 Z & AT %,
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6.2 HuERERAM R R (LB K ORES)) & o MG
6.2.1 HIBRERAMIE G (SZ8) & oLkt

LHMET ORI G & 200 NTHTRIE, 2023 BT PR FEIN TV DIREZRT A -
KIEBRBLIE TR (GOSAT-GW) Th V| #EH SN TV D58 2 —iE AMSR3 (Advanced
Microwave Scanning Radiometer 3) T&H 5,

HERERERT RS (ZE) 2oV TIE, 2012 FI¥ b B bh, AT Th 2 KIFERE
@R TL9<) (GCOM-W) &) NTARICHEH SN ZEE o —Th o AMSR2 b
HY. Zhix, 86-926Hz ZFIAT 2BITOZE o —Dh TlE, &b FHE2ZITLT
T —TH DA, GOSAT-GW I%, GCOM-W XV H#EFmENMEL 725728, AMSR3 1% AMSR2
EHIL TR FWEZITROT 2D 2 Eh, GOSAT-GW @ AMSR3 A AT OXIge L L
TEHRHATAZEE L,

HIERPRA AT R (%8)) L ZBHEFOD L— & — L OEHRGT 21T 2 1070 | MR OBE
EE LM EOHDZHEDMANGZ ONTHEDAT o MLy (M EDoH D HED O H
BEECToEH) X, B 21 THHARTE S,

X 2128V TE, hITWLEEE (), 01306 (deg), r IFHIERPAR (m) THH=0,
AMSR3 % AR ORI G &+ 246 GOSAT-GW D#LIE & FE 1T 666km, AMSR3 (ZHh E2 6 BT
fiiffy 35deg DHMIZH Y, ZINOBLHIEZIT>TNDT2D, ZHENDMEIZ, h=666000m,
0 =35deg X 1T Odeg (GOSAT-GW 723226 FOD L — & — DR BEIRTTAH L 9 CHHI L TV 554
NI ZEEE FOD L — & —)3 5 FLC GOSAT-GW 23K AN 8 HHA) . 1=637813Tm Th 5,

¥R 2 2T LUV OEEEE

d = (r+h)2+r2—2(F+i?)rsi11-f6+si11_1( r cos@]
1 r+ h

Fhid b LT, 6=3bdeg @& =% d=1066km, 6O =0deg ® & X% d=2990km & 725,

X 50 (2, ANTfE (GOSAT-GW) DI & 224 FOD L — & — DN E BIfR %2 79, GOSAT-GW
s ZEe oY —Tdh D AMSRS 1X, Hi 2D BT 35deg D J5 1A THIER A D
B EZET D720, M4 35deg J7AIAS AMSR3 DA A v —T L7ip %, 28k FOD L — & —
X, WAERGT RIS TR SND 72D, 14 3b6deg HFEH A Fr—7 0deg HlAik
AAfrma—T LD,

ZDT=H DOILAMSR3 DA A v —7 LZEHFOD L — X — DA R —7 OfAAHHE,
@IL AMSR3 DY A R —T LZEHEFOD L — & —D A A v —7 OfAA b @ AMSR3 ©
A R —7 L= FOD L —F —DH A Fa—7 OfiAGbE Lo TND,
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INHDHH ., ZeEk FOD L — & —7 5 AMSR3 ~DOFENRE L AKX A5D1FOTH AT

O, HES—AL L TOOHGAEDIRERFTHI L ET S,

ATEE

| side

666km E:‘

@ 1066km -
-
! side ’
PPV TH T oo |3 @) 2000k
e I :U-_/ :—____5_/7 mm_i__f__""“-——--,
HIRET R
EERE

ALRZ

X 50 ATLfEE (GOSAT-GW) D{liff & ZEHk FOD L — & —DALE Btk

AMSR3 (%, Hh E7>& FLCH 35deg DHFMIZH D . & T HHIBRZBIHI L TW D3, £D
BROWREE TR IX, SkmX3km & 725> TV 5, FBEIZEBWT, WHERIKEDEICHES
NTWEOIE, HREREERCTHDL LB ONDH 70, FRERRZEEE G L 0 | Bkl
HiPH & 22 ORARAE K 51T, RKICRT X OIS, S%EERSHER I, &K 6 EiE
Bz & LT, Bl al &N X DIZEER A - TL 2 alREtEIm S TRV H O
CHEIND -, BRREAREHEMNICIIRAT 4 EBNIADL Z L 2ZETLIEHSTH

50
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3km

5km

AMSR3IDBRBAIFREEICA 2 E8EE
X 51 HRERSZeHIZISIT S AMSR3 DB v iR 455

X 52\, HERRERREEY (Z8) THD AMSR3 (1 35deg) & ZEHEFOD L— & — &
DEARFET N Z R T, B — R & 72 5144 3bdeg DIGHEDHZ R L TWDHNR, 205
B, THEEZDO1%, BEK (ZZHFOD L —& =2 B35 S, B AMSR3 ICRE T 58
W) R OB ERE S (223 FOD L— & — B35 S, ER T XS L C AMSR3 122
ETHER) PHEESINDEZA, TOELZDIRPIZOWVTHRL TWD,

‘%%ﬁﬁ%ﬁ®~ [ZDWTIE, 13,2 WEREAENRE] TREShTWD, KH
ERSZegkIc B 1) 2 KiEEREREZ L LICHEL WD, [3.2.4 (B ERKREKFAERKR] 12
ié&\%E#E@méﬁ%mﬁ%&m@ﬁ?ﬁ\%Bﬁ%TékW5%%ﬁ%3éﬂTM
Do Fio. 13,24 WEREAERE) O L —4%—D OEIZIIT 2014 35deg F A D
WM O SIX, 26Tn LEESND, [3.2.4 EREREERR S OfE%
b LT, VERE K EOBAN, KENLOEIITHHI L TRET LI DB H L,
WD OFE S A 25Tm DA, WERTKAE OB L, EENDOFE S 4n 225 64dB R
THZENFHETE, 2K 52 ITRENTWS,
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A
S REMERAS
/ 5/257m

yd / -64dB

/ /—.,.\35deg - + 12m
' / / / //,.( - -2(9
i 4m

. T 22dBm/I\/IHz
BEEEA o -S0dBm/MHz (REERRES) 1odeg £

il -7_7_7-7_7_7”_"""*—7-,.,_,__",‘/:1’:-’;-'-"" | ‘. ﬂ HEEEE

367m

[ 52 AMSR3 (M4 35deg) & Z2ikFOD L— 4 — & OIAMAET L

FROEAKGTET VE AW TIEAREF TR ER 61T, RTIE, BEEREIZ
K2 FWEN R O ERERSIEIC L5 FHENEZMSICHE B L, AR L R TE L%

RET D HEE & o7z,

[3.2.5 L —#—MIHER (FMCW 7D CW [E75) DR OFEFR, CW 225 1MHz B 5
&=70dBc/MHz DENDIFILTND Z ERHBI L TWAH =D, ZEHFD L—X—D b &b &
DIEFESID3100mW D FE Y 20dBm Th D Z Ln, HIEREEERREES (8 1%, 258 FOD
L— X — ORI CHEA SN D 2 AR E 2. BRI~ OREENEELHET D L
-50dBm/MHz & 72 %,

FREIZE Y, ZEEEFOD L— & —1 B 7= D2 DWW T, EEEE OX(E7E )5 13-50dBm/MHz
ToH Y| WEKETEICE L TiE, KRS L72E )25 22dB i L. 2> >4 35deg
FHHDOEE 26T IZB W TIE, 522205 64dB BT 5728, I 35deg HH~DE
AW ST OXEE S E L, -50-22-64=-136dBm/MHz & 72 %,

F7o, BRDO LY | AMSR3 OW#FFrIREFANIZ AL DIT4EERTHY , oI bd
HAEROTMNG, 25 FOD L— X =G S b7, BEEFRICK 2P E | BTN
%&K&é?%®%h%ﬂ_wa\?%%%ééﬁéﬁ%kﬁé\%%RBV~?~®@
EERETDE, WTNOGAED, 48X4=192 5 &5, TE MWD & Bkl i FH N O
BT DZEYFOD L — & =7 b OB B O A I 1 SO O %578 ﬁ&fﬂwif%é

FREOBEERR L, 2P FOD L— X —DORET T TR, el 21 729k FOD L
— X2 — & AT (GOSAT-GW) DFREfEA Z1E L 7= #5 5. %%hé%%m%Mﬂ%M*éh
%, ITU-R &5 P, 525-3 1T < A MBI AR OP. 676-12 IZHS < KPR
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WX D45, AMSR3 DOZAZT 7 FHI5 62. 4dBi (2L 0, AMSR3 M35 /5 3 2 EHEH L ONEE
FEE ST 0 D OB NBEELRET D,

ZOFER, AMSR3 MZ1ET D EHE D & O T E ) # EEIE-172. 16dBm/MHz (& 6 @ 4 3|
H) . MBAERE S5 0O T8 DB EIT-199. 16dBn/MHz (2 6 @ 5 5H) TH D729,
AMSR3 NZAET 2R TCOTFWENHBELZHET H L. ~172. 156dBn/MHz (£ 6 D 6 FI|H) & 72
S>fc, —HT, ZEE P —OTWFHFAEEELED - ITU-REEORS. 2017 ITHESNT
WD TUFFARE B E13-159dBm/MHz Tdh D . AMSR3 23%2(5 T 5 THENEEIX, Z 0T
TPRBNEELZTRIZZENG, fRELT, HAWMETHD Z LRI,

ZEFE TIT, ZEHEFOD L — & —H8 6 1R Y D 48x6=288 B2 o TG H OFER & &
TIORT, ZORETH-TH, HAWRETH D Z LR ENT,
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#® 6 HIEIRREMERE (RB) LOTHRIAER

i B e 2 2 gﬁ*ﬁg% i B 25
ESACS 1)) [ %’é}ﬁ ES ACS 1))
IEH Unit [ﬁ%{&] }i%{&] /El\§+]
(86-92GHz) (86-92GHz) (86-92GHz)
< U4 353 > < 4 3 > < AU 355 >
E(EET mW 100 100 —_—
[ A AN e = B _ o
o ) 7 dBm/MHz 50 136
= 192 192 -
AR A —
Radar dB 22.83 22.83 ——
(Tx)  [seh o e 3¢ GHz 86-92 86-92 —
oD JE K GHz 89 89 —
7 T RS
(itu-r rs.1813-1 dBi -15 44 —
pp. 1-2)
ek S g R ) dBm/MHz -42. 17 -69. 17 _—
Radar—1&7 &2 B km 1066 1066 ——
H H 2= Mk &
(R (itu-r p.525-3 p.2 dB 191. 94 191. 94 —
(%) |ea-d)
KEHFH AT L BBk R
(tu-r p.676-12 ) dB 0.45 0.45
i JE % (L8) 87.5-90. 5GHz —
T T RS dBi 62. 4 62. 4 —
v — AhE (3dB) degree 0. 15 0. 15 ———
JE 1A days 3 —_—
T s (1B o A [ 5] $ [\l /day 14. 6666 —
(RX) | A T gl 2 ki g km/s 6. 802680726 e
A5 ) dBm/MHz -172. 16 -199. 16 -172. 15
TR EEE dBW/100MHz -169 -169 -169
TWHIRE I EE dBm/100MHz -139 -139 -139
TR E N EE dBm/MHz -159 -159 -159
= — dB 13.16 40. 16 13. 15
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#® 1T WEHRREMERE (RE) LOTHRIFER (3%)

i B e 2 2 gﬁ*ﬁg% i B 25
ESACS 1)) [ gut}ﬁ ES ACS 1))
IEH Ul'llt [ﬁ%{&] }i%{&] /El\§+]
(86-92GHz) (86-92GHz) (86-92GHz)
< {144 35 > < 4 3 > < AU 355 >
E(EET mW 100 100 —_—
[ A AN e = B _ o
o ) 7 dBm/MHz 50 136
= 288 288 -
BT G B 5% =
Radar dB 24.59 24.59 —
(Tx)  [seh o e 3¢ GHz 86-92 86-92 —
oD JE K GHz 89 89 —
7 T RS
(itu-r rs.1813-1 dBi -15 44 —
pp. 1-2)
ek S g R ) dBm/MHz -40. 41 -67. 41 _—
Radar—1&7 &2 B km 1066 1066 ——
H H 2= Mk &
(R (itu-r p.525-3 p.2 dB 191. 94 191. 94 —
(%) |ea-d)
KEHFH AT L BBk o
(tu-r p.676-12 ) dB 0.45 0.45
i JE % (L8) 87.5-90. 5GHz —
A wilk=t dBi 62. 4 62. 4 —
v — AhE (3dB) degree 0. 15 0. 15 ———
JE B days 16 e
T s (1B o A [ 5] $ [\l /day 16. 24506218 —
(RX) | A T gl 2 ki g km/s 7.52 e
A5 ) dBm/MHz -170. 40 -197. 40 -170. 39
TR EEE dBW/100MHz -169 -169 -169
TWHIRE I EE dBm/100MHz -139 -139 -139
TV o ) dBm/MHz -159 -159 -159
= — dB 11. 40 38. 40 11.39
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6.2.2 HUBERERAfE ZEH (BEE)) & oL HiRES
(1) ZEPEFOD L— & — b MIBKEREHT R R (REE) ~DT

HHRFT ORI G L 702 NTHRIT, 2022 FEIIT EFATPEINTWLETT v YLkl
3 w3 3 (BarthCARE: Earth Clouds Aerosols and Profiling RADAR) TV . ## &
N TV B HEE o ¥ —I% CPR(Cloud Profiling RADAR) T 5,

CPR W lRs &L PH L 750m X 750m Td» 523, CPRIZIX, BT — % % 10km (24072 > THE
DTLHBME— RN, TR TWEZ T LT —AThH LI, kG & 72 5 BRI
% 750mX 10km & L CHRET 21T 9,

MR PRAE MRS (X8 & OB & RRRIC, FUXERRZEBLFIC LD | BLHEFE &

ZEORARZ X 53 1T, T 2 TIE, S HIEERS R S, K 6 I ERKIZR DY éc
BLNEFIC A DB ER OB K E 2D LHICEHFIND r— A& BE Uiz, Bl
ANDWEBOENRKERDOIE, K 53D LB, 2 ﬂ%iﬁ%ﬁéﬁ/ﬁ@al@%k &FATITT

HZLIcky, ETEBHEICAY | & 51T 2 IBEKN—ER OB iE‘A“C“Xbé
(¢ 53 TlX, 2BEHEDO—ELE LT3 H @1¢oﬁﬁﬂﬁl_kofwé)
A\

SHmBEND
FEOREROBHE
HFOL 5 Y RE

CPROEIFIEHEIC -

55 E K :gf

\

IYSOm i
750m O
T
\ 4
750m I

< 10km ”

B 53 FRRERRZEEITIT 5 CPR D&
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X 5412, HERERERTREY (GEE) THD CPR (£ 90deg) & ZEHEFOD L—4& —&
DOIEMBFET NV Z RS, CPRIZE FE@8T 5720, Z2H FOD L — & —DH EIZ CPR 3 &
D.CPROAA > —T LZZHWEFOD L—F —DHW A Fu—T OMAE LR LD DNKE,
—ATh DD, ZOFET—R LR D4 90deg DIFEDHZERL T WD, ZOHE, T
Wr G2 5001%, BHEER (ZBH# FOD L — & —0DRG S i, B2 CPRICEIET HEH) O
L7, @%%ﬁﬁ%&( CHEFOD L — & — M B S AL, AER T T 2 ) 1%

CPR 2ME S 210144 90deg FFIANZIZBE LW ENBEESND L Z A, TDK % ODWR
DWNTHIRLTWD,

ATEEZE
UUU |
55.2dBi
BEK
— — A e dE
393k FODL —4—hHh b ALHE~DT 5

— AIHFEHILFODL—HX—~OFF

-10dBi

BEEEA [ — ""“5%%&%&&%-;&

L WEm
mamE

X 54 CPR (£ 90deg) & Ze@kFOD L—& — k& DILFBRAET L

FEOLHBRFET A EZ VT, 94-94. 1GHz #2248 FOD L — & — il L7-84512o
W, HHBREI TR A2 81T, ZEHEFOD L — & —DEEE 128 100mW > FE Y
20dBm TdHAH Z Lnb, ZBHEFOD L—&F—1 BY4 -0 ICOWT, B OEEE 1L 20dBn
Th D,

Fiz, ARO L FY . CPR OBAFEFHICAZ DI, 2 EKOETE, L2 21FEKD
FDOLTOTHY OO OWFEROWING ZEHEFOD L — X — R SN D720
BRI LD FHERESEDxIGR LD, 220D L—X —OREHETH L, 48X2+
(48/3) X2=128 B & 725, ZNEHHWD &, BUNEFHANO R TOZER FOD L —X —nb D
EHEE OREEINEETE L.

FREORERR L 42 FOD L— X —DRET 7 T ARG, ZEH FOD L—& — & N A
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5 (BarthCARE) OB EEE LR U 393km TH D Z ENDRESH S, ITU-R B0
P. 525-3 (2K < H HZE GRS L OVP. 676-12 (2 HS < KT H A2 L H4E%. CPR D
AT T T S FIG 65. 2dBi 1T &V | CPRISZAZT HEHEE D O TFWENERHET 5,
ZOFER. CPR WZAFT D EBE O OFWESIT-87. 74dBn (R 8) TH Y . ZALA® CPR
DEZETHETCOTWEI LD, —FH T, it o —O WAL ED T ITU-R #)
HORS. 11664 ICHE SN TW DL TFHFHAENZ S LT, BFOET w774 T L—
HZ— &g LT, CPR OPERES M L7 Z & CPR Tl 10km (207> TTF— 4 20T 5
BT — 0355 Z & AR LT-fE%. CPR O TW#AE /)13-128dBn & 72 >7-, CPR 733
BT o TFWENL. ZOFEHRENEZ LR Z 06, RELT, AN TE RN L
DRENT,

2T, ZEPSFOD L —4& —TlE, CPR 2NEMH I 94-94. 1IGHz ZEH L7gn & H F ¥
YARNVERERZ BN T 5 2 L L LT, HABRE AT o T RIZ OV T, R 9ITRT,

ZOBAITIE, CPR MEAT 2 94-94. 16Hz 1%, ZE#k FOD L— & — M52 JE R oy
WAL D 2l 16,21 HIERERERT R R (H) & OILHMRET & RIMRIZ, 298 FOD
L— X —DOFEBIEEIL, BRERA~ORIEE L TH 5-50dBn/MHz % @ ] "THE T
Bl ZEPE FOD L—& —1 BY4 7= D IZOWT, B OXEE I EEI3-50dBn/MHz & 72
ol

INED LI, CPRVZET DEBEROTWENEELXHET S L, -157. 74dBn/MHz Th
D, ZNBCPROZETLETOTWENBEELD, —JF T, ARO LBV | CPR O
TPARENT-128dBm TH Y . Z O 5HkME X 300kHz (0. 3MHz) THh D78, FHFFARE
% 13-128dBm/0. 3MHz, 9 724> H-122. T7dBn/MHz & 72 %, X - T, CPR 3154 5 TE S
BEIX, COTWHRENEELZ TR L0, Fv ox/VEERZEH L Gaicid, LA
FRETH D Z BRI NI,

ZEFTIT, ZEHFOD L — & —47% 6 1 ERRFA Y D 48x6=288 BT/ o 125G DR & &
1012”7, ZOFHTH-TH, HHAMBETH D Z ARSI,
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*® 8 HWIRREEWMERE (BE) LOTFHEEHER (FxXiW)

HhER PR A 7 2
HEH (AEHE))
5 H Unit [E 20 ]
(94-94. 1GHz)
<90 >
mW 100
EIEEN
dBm 20
. " =) 128
Wahx g -
Radar dB 21.07
(1) Ve i 2 GHz 94. 05
7T IR
(itu-r rs.1813-1 dBi -10
pp. 1-2)
38PN HE SR D dBm 31.07
Radar—fir & FEFf km 393
ERSECISERN ISR
(R (itu-r p.525-3 p. 2 dB 183. 76
(38%) [ea-4)
KEHFH AT L AHBE
(itu-r p.676-12 ) dB 0.26
o - 94. 0465~
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fPIEEE5 Articleb of Radio Regulations Introduction X ¥V $E#:
ARTICLE 5

Frequency allocations

Introduction

5.1 In all documents of the Union where the terms allocation, allotment and
assignment are to be used, they shall have the meaning given them in Nos. 1.16 to 1.18. the terms
used in the six working languages being as follows:

lFI‘&:qllQ-n(‘}' French English Spanish Arabic Chinese Russian
distribution to
Services Attribution Allocation Atribucion & B4 pacmpeneneHHe
’ N (attribuer) (to allocate) (atribuir) (Eo%) ! (pacnpenendaIs)
Areas or Allotissement Allotment Adjudicacion Dl MR BELTEIeHHE
countries (allotir) (to allot) (adjudicar) (o) TR (BEIIENATS)
. Assignation Assignment Asignacion o " IpHCBOSHHE
Stations ; . . ‘ fRED
(assigner) (to assign) (asignar) (s (mpHCBAHBATE)
Section I — Regions and areas
5.2 For the allocation of frequencies the world has been divided into three Regions!
as shown on the following map and described in Nos. 5.3 to 5.9:
3 :
— 160° 140° 120° 100° 80° 60° 40° 20° 0° 20° 40° 60° B80° 100° 120° 140° 160° 180° —
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501

The shaded part represents the Tropical Zones as defined in Nos. 5.16 to 5.20 and 5.21.

1 521 It should be noted that where the words “regions™ or “regional” are without a capital “R” in these
Regulations. they do not relate to the three Regions here defined for purposes of frequency allocation.
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5.3 Region 1: Region 1 ncludes the area limited on the east by line A (lines A, B and
C are defined below) and on the west by line B, excluding any of the territorv of the Islamic Republic
of Iran which lies between these limits. It also includes the whole of the territory of Armenia,
Azerbaijan, the Russian Federation, Georgia, Kazakhstan, Mongolia, Uzbekistan, Kyrgyzstan,
Tajikistan, Turkmenistan, Turkey and Ukraine and the area fo the north of Russian Federation which
lies between lines A and C.

5.4 Region 2: Region 2 mcludes the area limited on the east by line B and on the west
by line C.
5.5 Region 3: Region 3 includes the area limited on the east by line C and on the west

by line A, except any of the territory of Armenia, Azerbaijan, the Russian Federation. Georgia,
Kazakhstan, Mongolia, Uzbekistan, Kyrgyzstan, Tajikistan, Turkmenistan, Turkey and Ukraine and
the area to the north of Russian Federation. It also includes that part of the territory of the Islamic
Republic of Iran lying outside of those limits.

5.6 The lines A, B and C are defined as follows:

5.7 Line A: Lme A extends from the North Pole along meridian 40° East of
Greenwich to parallel 40° North; thence by great circle arc to the mntersection of meridian 60° East
and the Tropic of Cancer; thence along the meridian 60° East to the South Pole.

5.8 Line B: Line B extends from the North Pole along meridian 10° West of
Greenwich to its intersection with parallel 72° North; thence by great circle arc to the intersection of
meridian 50° West and parallel 40° North: thence by great circle arc to the intersection of meridian
20° West and parallel 10° South: thence along meridian 20° West to the South Pole.

5.9 Line C: Line C extends from the North Pole by great circle arc to the intersection
of parallel 65° 30’ North with the international boundary in Bering Strait; thence by great circle arc
to the intersection of meridian 165° East of Greenwich and parallel 50° North; thence by great circle
arc to the intersection of meridian 170° West and parallel 10° North; thence along parallel 10° North
to its intersection with meridian 120° West; thence along meridian 120° West to the South Pole.

5.10 For the purposes of these Regulations, the term “African Broadcasting Area”
means:
5.11 a) African countries, parts of countries, territories and groups of ferritories situated

between the parallels 40° South and 30° North:
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5.12 b) 1slands in the Indian Ocean west of meridian 60° East of Greenwich, situated
between the parallel 40° South and the great circle arc joining the points 45° East,
11° 30’ North and 60° East, 15° North;

5.13 c) islands in the Atlantic Ocean east of line B defined in No. 5.8 of these
Regulations, situated between the parallels 40° South and 30° North.

5.14 The “Ewropean Broadcasting Area” is bounded on the west by the western
boundary of Region 1, on the east by the meridian 40° East of Greenwich and on the south by the
parallel 30° North so as to include the northern part of Saudi Arabia and that part of those countries
bordering the Mediterranean within these limits. In addition, Armenia, Azerbaijan, Georgia and those
parts of the territories of Iraq, Jordan, Syrian Arab Republic, Turkey and Ukraine lying outside the
above limits are included in the European Broadcasting Area. (wrc-07)

5.15 The “European Maritime Area” is bounded to the north by a line extending along
parallel 72° North from its intersection with meridian 55° East of Greenwich to its intersection with
meridian 5% West, then along meridian 5° West to its intersection with parallel 67° North, thence
along parallel 67° North to its intersection with meridian 32° West; to the west by a line extending
along meridian 32° West to its intersection with parallel 30° North; to the south by a line extending
along parallel 30° North to its intersection with meridian 43° East; to the east by a line extending
along meridian 43° East to its intersection with parallel 60° North, thence along parallel 60° North to
its intersection with meridian 55° East and thence along meridian 55° East to its intersection with
parallel 72° North.

5.16 1) The “Tropical Zone” (see map in No. 5.2) is defined as:
517 a) the whole of that area in Region 2 between the Tropics of Cancer and Capricorn;
5.18 b) the whole of that area in Regions 1 and 3 contained between the parallels 30°

North and 35° South with the addition of:

5.19 1) The area contained between the meridians 40° East and 80° East of
Greenwich and the parallels 30° North and 40° North;

5.20 ii) that part of Libya north of parallel 30° North.

5.21 2) InRegion 2, the Tropical Zone may be extended to parallel 33° North, subject
to special agreements between the countries concerned in that Region (see Article 6).

5.22 A sub-Region is an area consisting of two or more countries in the same Region.
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81-86 GHz

Allocation to services

Region 1

Region 2

Region 3

81-84

FIXED 5.338A
FIXED-SATELLITE (Earth-to-space)
MOBILE

MOBILE-SATELLITE (Earth-to-space)

RADIO ASTRONOMY

Space research (space-to-Earth)

5.149

5.561A

84-86

FIXED 5.338A

FIXED-SATELLITE (Earth-to-space) 5.561B

MOBILE
RADIO ASTRONOMY

5.149

5.149

13 360-13 410 kHz,
25 550-25 670 kHz,
37.5-38.25 MHz.

73-74.6 MHz in Regions 1 and 3.
1

50.05-153 MHz i Region 1.
322-328.6 MHz.
406.1-410 MHz.

608-614 MHz in Regions 1 and 3.

1 330-1 400 MHz.
1 610.6-1 613.8 MHz.
1 660-1 670 MHz.
1 718.8-1 722.2 MHz.
2 655-2 690 MHz.
3260-3 267 MHz.
3332-3339 MHz.
3 345.8-3 352.5 MHz.
4 825-4 835 MHz.

are allocated. administrations are urged to take all practicable steps to protect the radio astronomy service from harmful
mterference. Emissions from spaceborne or airborne stations can be particularly serious sources of interference to the
radio astronomy service (see Nos. 4.5 and 4.6 and Article 29).

5.338A In the frequency
49.7-50.2 GHz., 50.4-50.9 GHz.
applies. (WRC-15)

5.561A

basis. (WRC-2000)

bands

1 350-1 400 MHz.
51.4-52.6 GHz. 81-86 GHz and 92-94 GHz,

In making assignments to stations of other services to which the bands:

4 950-4 990 MHz.
4 990-5 000 MHz.
6 650-6 675.2 MHz.
10.6-10.68 GHz.
14.47-14.5 GHz.
22.01-22.21 GHz.
22.21-22.5 GHz.
22.81-22.86 GHz.
23.07-23.12 GHz.
31.2-31.3 GHz.

31.5-31.8 GHz m Regions 1 and 3.

36.43-36.5 GHz.
42.5-43.5 GHz.
48.94-49.04 GHz.
76-86 GHz.
92-94 GHz.
94.1-100 GHz.

(WRC-07)

34

1427-1 452 MHz, 22.55-23.55 GHz.

Resolution 750 (Rev.WRC-15)

102-109.5 GHz.
111.8-114.25 GHz.
128.33-128.59 GHz.
129.23-129.49 GHz.
130-134 GHz.
136-148.5 GHz.
151.5-158.5 GHz.
168.59-168.93 GHz.
171.11-171.45 GHz.
172.31-172.65 GHz.
173.52-173.85 GHz.
195.75-196.15 GHz.
209-226 GHz.
241-250 GHz.
252-275 GHz

The 81-81.5 GHz band is also allocated to the amateur and amateur-satellite services on a secondary

30-31.3 GHz.
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86-111.8 GHz

Allocation to services

Region 1 Region 2 Region 3

86-91 EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
5.340

0294 FIXED 5338A
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
5.140

04-94.1 EARTH EXPLORATION-SATELLITE (active)
RADIOLOCATION
SPACE RESEARCH (active)
Radio astronomy
5.562 5.562A

04.1-95 FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
5.149

95-100 FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
5.149 5554

100-102 EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
5.340 5341

102-105 FIXED
MOBILE
RADIO ASTRONOMY
5.149 5341

105-109.5 FIXED
MOEILE
RADIO ASTRONOMY
SPACE RESEARCH (passive) 5.562B
5.149 5341

100.5-111.8 EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
5.340 5341
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5.149 In making assignments to stations of other services to which the bands:

13 360-13 410 kHz,

25 550-25 670 kHz,

37.5-38.25 MHz.

73-74.6 MHz in Regions 1 and 3.
150.05-153 MHz in Region 1.
322-328.6 MHz.

406.1-410 MHz.

608-614 MHz in Regions 1 and 3.

1 330-1 400 MHz.
1 610.6-1 613.8 MHz.
1 660-1 670 MHz.
1 718.8-1 722.2 MHz.
2 655-2 690 MHz.
3260-3 267 MHz.
3332-3339 MHz.
3 345.8-3 352.5 MHz.
4 825-4 835 MHz.

4 950-4 990 MHz.
4 990-5 000 MHz.
6 650-6 675.2 MHz.
10.6-10.68 GHz.
14.47-14.5 GHz.
22.01-22.21 GHz.
22.21-22.5 GHz.
22.81-22.86 GHz.
23.07-23.12 GHz.
31.2-31.3 GHz.

31.5-31.8 GHz m Regions 1 and 3.

36.43-36.5 GHz.
42.5-43.5 GHz.
48.94-49.04 GHz.
76-86 GHz.
92-94 GHz.
94.1-100 GHz.

102-109.5 GHz.
111.8-114.25 GHz.
128.33-128.59 GHz.
129.23-129.49 GHz.
130-134 GHz.
136-148.5 GHz.
151.5-158.5 GHz.
168.59-168.93 GHz.
171.11-171.45 GHz.
172.31-172.65 GHz.
173.52-173.85 GHz.
195.75-196.15 GHz.
209-226 GHz.
241-250 GHz.
252-275 GHz

are allocated. administrations are urged to take all practicable steps to protect the radio astronomy service from harmful
mterference. Emissions from spaceborne or airborne stations can be particularly serious sources of interference to the
radio astronomy service (see Nos. 4.5 and 4.6 and Article 29). (WRC-07)

5.338A In the frequency bands 1 350-1400MHz. 1427-1452MHz, 22.55-23.55 GHz. 30-31.3 GHz.
49.7-50.2 GHz, 50.4-50.9 GHz, 51.4-52.6 GHz. 81-86 GHz and 92-94 GHz. Resolution 750 (Rev.WRC-15)
applies. (WRC-15)
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5.340 All emissions are prohibited in the following bands:

1 400-1 427 MHz.

2 690-2 700 MHz, except those provided for by No. §5.422.
10.68-10.7 GHz. except those provided for by No. 5.483.
15.35-15.4 GHz. except those provided for by No. 5.511.
23.6-24 GHz.

31.3-31.5 GHz.
31.5-31.8 GHz. in Region 2.

48.94-49.04 GHz. from airborne stations

50.2-50.4 GHz2,
52.6-54.25 GHz.
86-92 GHz.
100-102 GHz.
109.5-111.8 GHz.
114.25-116 GHz.
148.5-151.5 GHz.
164-167 GHz,
182-185 GHz.
190-191.8 GHz.
200-209 GHz.
226-231.5 GHz.
250-252 GHz. (WRC-03)

2 5340.1 The allocation to the Earth exploration-satellite service (passive) and the space research service (passive)
in the band 50.2-50.4 GHz should not impose undue constraints on the use of the adjacent bands by the primary allocated
services in those bands.  (WRC-97)

5.341 In the bands 1 400-1 727 MHz. 101-120 GHz and 197-220 GHz, passive research is being conducted by
some countries in a programme for the search for intentional emissions of extraterrestrial origin.

5.554 In the bands 43.5-47 GHz. 66-71 GHz. 95-100 GHz. 123-130 GHz. 191.8-200 GHz and 252-265 GHz,
satellite links connecting land stations at specified fixed points are also authorized when used in conjunction with the
mobile-satellite service or the radionavigation-satellite service. (WRC-2000)

5.562 The use of the band 94-94.1 GHz by the Earth exploration-satellite (active) and space research (active)
services is limited to spaceborne cloud radars. (WRC-97)

5.562A In the bands 94-94.1 GHz and 130-134 GHz. transmissions from space stations of the Earth exploration-
satellite service (active) that are directed into the main beam of a radio astronomy antenna have the potential to damage
some radio astronomy receivers. Space agencies operating the transmitters and the radio astronomy stations concerned
should mutually plan their operations so as to avoid such occurrences to the maximum extent possible. (WRC-2000)
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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

'\III‘ A‘fgf

AP _ 1
P

where:
Pand AP:  power specfral density of the noise
Afy: bandwidth

t:  infegration time. P and AP in equation (1) can be expressed in temperature
units through the Boltzmann's constant, k:

AP=kAT. also P=kT (2)

38



Thus we may express the sensitivity equation as:

T
AT =—— 3)
AY Af of
where:
T=1T4+ Tz

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 Tx. 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, 7, 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 Af that introduces an error of 10% in the measurement of AP (or AT), i.e.:

AP =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).

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 fo that of an isotropic antenna
(which has an effective area of ¢*/47 f°, where c is the speed of the light and f 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 Sy Af (dB(W/m?)), are derived from APy by adding:
20log f—158.5 dB (5)

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

1.4 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
Afequal to the Doppler shift corresponding to 3 ks 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 /f/k on the noise temperature of such devices,
where /1 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 sf7k by a factor of about four. Thus, for
frequencies above 100 GHz, noise temperatures equal to 4/f/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.

TABLE 1

Threshold levels of interference detrimental to radio astronomy continuum observations

System sensitivity

)

Threshold interference levels

@)@

Centre Assumed Mlmmum. Receiver noise (noise fluctuations)
ll'equeuc\'m bandwidth anfenna noise temperature Power al
e AF temperrarm'e Ty Temperature °“;;n‘s"j:“_" a Input power pfd Spectral pfd
(MHz) (MHz) (K‘j (K) AT AP APy Sedr, Sa,
(nK) (BOW/Hz) (dBW) (dB(W/m?)) (dB(W/(m® - Hz)))

@ ()] @) ) (5) (6) (] ®) ©)
13.385 0.05 50000 60 5000 =222 -185 =201 -248
25.610 0.12 15000 60 972 =229 -188 -199 =249
738 16 750 60 143 —247 —195 -196 —258
151.525 295 150 60 273 —254 —199 —194 —259
3253 6.6 40 60 0387 -259 —201 —-189 —258
408.05 39 25 60 096 —259 —203 -189 —255
611 6.0 20 60 0.73 -260 =202 -185 253
14135 27 12 10 0.095 -269 =205 -180 =255
1665 10 12 10 0.16 -267 —207 -181 -251
2695 10 12 10 0.16 =267 =207 -177 =247
4995 10 12 10 0.16 -267 —207 -171 241
10650 100 12 10 0.049 —272 —202 -160 —240
15375 50 15 15 0.095 —269 —202 -156 -233
22355 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 0011 -278 —189 -129 —228
150000 8000 14 30 0.011 -278 -189 =124 =223
224000 8000 20 43 0016 =277 —188 -119 -218
270000 8000 25 50 0.019 -276 —187 -117 216

respectively.

discussed in § 2.2. For transmitters in the GSO. it is desirable that the levels be adjusted by —15 dB, as explained in § 2.1
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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 2000 s has been assumed. if infegration times of 15 min, 11, 2 b, 5 h or 10 h are used, the relevant values in the Table should be adjusted by +1.7. 13, -2.8 —4 8 or —6.3 dB

The interference levels given are those which apply for measurements of the total power received by a single antenna. Less stringent levels may be appropriate for other types of measurements. as
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RECOMMENDATION ITU-R RA.1513-2*

Levels of data loss to radio astronomy observations and percentage-of-time
criteria resulting from degradation by interference for frequency bands
allocated to the radio astronomy service on a primary basis

(2001-2003-2015)

Scope

This Recommendation addresses the levels of data loss to radio astronomy observations and percentage-of-
time criteria resulting from degradation by interference for frequency bands allocated to the radio astronomy
service on a primary basis. It includes studies of sharing situations for terrestrial and space-based applications.
as well as an extensive section on measurement of data loss from weak. pulsed interference.

3.4.6 Summary

These calculations show, on the assumption that the pulsed interference does not exceed the
Recommendation ITU-R RA.769 detrimental interference threshold for a 2 000-second observation,
the following:

1) Radar and other pulsed radiation, with periods less than 40 s, that average down to the
detrimental level at 2 000 s set by Recommendation ITU-R RA.769 will not cause excess
data loss > 2%.

2) For measurements with 40-second observing length, the worst-case pulse strength for > 2%
excess data loss 1s 1.5 dB below the system noise, and then only for extremely infrequent
pulses (1 1n 2 000 s) 1n the absence of any mitigation effort that synchronizes data taking in
anti-correlation to regular pulses.

3) Aperiodic and/or variable strength interference will cause data loss at or below periodic
pulses of constant strength.

4 Conclusions

A practical criterion for the aggregate data loss resulting from interference to the RAS 1s considered
to be 5% of time from all sources. The existence of multiple overlapping sources of interference is a
practical aspect that should be accounted for. Further study of the apportionment of the aggregate
interference between different networks is required.

The data loss from any one system should be significantly less than 5%. To comply with this
requirement, 2% per system is a practical limit.
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The ITU Radiocommunication Assembly,
considering

a) that research in radio astronomy depends critically upon the ability to make observations at
the extreme limits of sensitivity and/or precision. and that the growing use of the radio spectrum
inereases the possibility of interference detrimental to the radio astronomy service (RAS):

b) that for some radio astronomy observations, such as those involving the passage of a comet,
an occultation by the moon. or a supernova explosion, a high probability of sucecess is desirable
because of the difficulty or impossibility of repeating them:

c) that since interference to radio astronomy can result from unwanted emissions of services in
adjacent, nearby. or harmonically related bands. interference from several services or systems may
occur in any single radio astronomy band:

d) that burden sharing may be necessary to facilitate the efficient use of the radio spectrum:

e) that mitigation techniques are a part of burden sharing, and more advanced techniques are
being developed for future implementation. to allow more efficient use of the radio spectrum:

f that threshold levels of interference (assuming 0 dBi antenna gain) detrimental to the RAS
for 2000 s integration times are given in Recommendation ITU-R RA 769, but that no acceptable
percentage of time has been established for interference from services with transmissions randomly
distributed in time and either sharing a frequency band with the RAS. or producing unwanted
emissions that fall within a radio astronomy band:

g that administrations may require criteria for evaluation of interference between the RAS and
other services in shared. adjacent. nearby. or harmonically related bands:

h) that methods (e.g. the Monte Carlo method) have been developed to determine the
appropriate separation distance between radio astronomy sites and an aggregate of mobile earth
stations, and that these methods require the specification of an acceptable percentage of time during
which the aggregate interference power exceeds the threshold levels detrimental to the RAS:

i) that studies of sharing scenarios and experience gained from long practice have led to values
of tolerable time loss due to degradation of sensitivity, on time scales of a single observation. which
are explained in more detail in Annex 1,

*

Radiocommunication Study Group 7 made editorial amendments to this Recommendation in the year 2017
in accordance with Resolution ITU-R 1.
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recommends

1 that, for evaluation of interference. a criterion of 5% be used for the aggregate data loss to
the RAS due to interference from all networks, in any frequency band allocated to the RAS on a
primary basis. noting that further studies of the apportionment between different networks are
required;

2 that, for evaluation of interference, a criterion of 2% be used for data loss to the RAS due to
interference from any one network, in any frequency band, which is allocated to the RAS on a primary
basis:

3 that the percentage of data loss, in frequency bands allocated to the RAS on a primary basis
be determined by wusing one of the following: (1) Recommendation ITU-R S.1586:
(2) Recommendation ITU-R M.1583, or (3) the percentage of integration periods of 2 000 s in which
the average spectral pfd at the radio telescope exceeds the levels defined (assuming 0 dBi antenna
gain) in Recommendation ITU-R RA 769, whichever is appropriate;

4 that the criteria described in § 3.3.2 of Annex 1 be used for evaluation of interference. in any
frequency band allocated to the RAS on a primary basis, from unwanted emissions produced by any
non-GSO satellite system at radio astronomy sites.
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]

TABLE 2
Interference criteria for satellite passive remote sensing up to 1 000 GHz
Percentage of
P’ | Rerence | Mot | penmisable | Sean o
(GHz) bandwidth (MHz) (dBW) lmerf;;!lli level N, C, Ly
exceeded® (04)
1.370-1.427 27 -174 0.1 NC
264-270 10 -176 0.1 N
4244 200 —166 0.1 N.C
6.425-7.25 200 —l66 0.1 N.C
10.6-10.7 100 —166 0.1 N.C
152-154 50 —169 0.1 N.C
186-18.8 200 —163 0.1 NC
21.2-214 100 —-169 0.1 N
2321225 100 —169 0.1 N
23624 200 —166 0.01 N.C
31.3-318 200 —166 0.01 N.C
36-37 100 —166 0.1 N.C
502504 200 —166 0.01 N.C
32.6-503 100 —169 0.01 NC
85-92 100 —169 0.01 N.C
100-102 10 —189 1 L
109.5-111.8 10 —189 1 L
114.25-116 10 —189 1 L
115.25-12225 200/10% —166/—180% 0.01/19 N.L
148.5-1515 S500/10% —159/-180% 0.01/19 N.L
155.5-158 5% 200 —163 0.01 N.C
164-167 200/10% —163/—~1808% 0.01/1® N.CL
174 8-191 8 200/10E —163/—1893 0.01/12 N CL
200-200 3 —194 1 L
226-231.5 200,33 —160/—1943) 0.01/13 N.L
235-238 3 —-194 1 L
250-252 3 —194 1 L
2752854 3 —194 1 L
296-306 200/33 —160/—1943 0.01/13 N.L
313.5-3556 200736 —158/-1943 0.01/12 N CL
361.2-365 200/3% —158/-10483 0.01/1% N.L
36023012 200,33 —158/—1043) 0.01/13 N.L
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TABLE 2 (end)
Percentage of
Frequency Ref Maximmm area ot ﬁ;[lle S a
band(s) elerence interference level | . per@iu € ) can moce
(GHz) bandwidth (MHz) (dBW) ]]lTE'I"fElIE'!lI‘.‘E level (N, C, Ly™
may be
exceeded® (%a)

307.2-3002 200/3% —158/—1943 0.01/1% N.L
409411 3 —194 1 L
416-433.46 200/33 —157/—194% 0.01/19 N.L
439.1-4663 200/3@ —157/-194% 0.01/1® N.C.L

477 75-496.75 3 —194 1 L
497-302 200/33 —156/—194% 0.01/19 N.L
523327 200 —156 0.01 N
338-381 200/3% —156/—1943 0.01/1® N.L

611.7-6297 3 —194 1 L
634-654 200/33 —155/—194% 0.01/19 N.L
656.9-692 200/33 —155/—194% 0.01/19 N, C.L
T13.4-7174 3 —-194 1 L
720733 3 —-194 1 L
750-754 3 —194 1 L
T71.8-7758 3 —194 1 L

823.15-84515 200/3% —154/-194% 0.01/19 N.C.L

250-854 3 —-194 1 L
857.0-8619 3 —194 1 L
266-882 200 -154 0.01 C

905.17-927.17 200/3% —153/-194® 0.01/19 N, L
051-056 3 —-194 1 L

068.31-97231 3 —194 1 L

085.0.0809 3 —194 1 L

@ For a 0.01% level the measwrement area is a square on the Earth of 2 000 000 km®, unless otherwise
justified; for a 0.1% level, the measurement area is a square on the Earth of 10 000 000 kw* unless

otherwise justified; for a 1% level, the measurement time is 24 b unless otherwise justified.

@ N: Nadir, Nadir scan modes concentrate on sounding or viewing the Earth’s surface at angles of nearly
perpendicular incidence. The scan termunates at the swface or at various levels in the atmesphers
according to the weighting functions. L: Limb, Limb scan modes view the atmosphere “on edge™ and
terminate in space rather than at the surface, and accordingly are weighted zero at the surface and
maximmm at the tangent point height. C: Conical, Conical scan modes view the Earth’s surface by rotating

the antenna at an offset angle from the nadir direction

& First number for nadir or conical scanning modes and second mumber for microwave limb sounding

applications.

) This band is needed until 2018 to accommodate existing and planned sensors.
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TABLE 19
EESS (passive) sensor characteristics operating between 86 and 92 GHz
Sensor L1 Sensor L2 Sensor L3 Sensor L4 Sensor L5 Sensor L6 Sensor L7 Sensor L8
Sensor type Conical scan Mechanical nadir scan Conidal scan
Orbit parameters
Altitude 867 km 705 km 833 km 833 km 824 km 835km 700 km
822 km*
Inclination 20° 98.2° 98.7° 98.6° 98.7° 98.85° 98.2°
98.7°%
Eccentrieity 0 0.0015 0 0 0 0.002
0.001*
Repeat period 7 days 16 days 17 days 9 days 9 days N/A 16 days
29 days*
Sensor antenna parameters
Number of beams 1 2 1 30 earth fields 30 earth fields per 8 s 2
per 8 s scan scan period
period
1 beam (steerable in 90
earth fields per scan
period)*
Reflector diameter 0.65m 16m 22m 0.15m 0.3m 0203 m 06m 2m
0.22 m*
Maximum beam gam 50 dB1 60.5 dB1 56 dB1 344 dB1 47 dB1 37.9 dB1 54 dB1 62 4 dB1
44.8 dB1*
Polarization HV H QV HV
Qv+
—3 dB beamw1dth 0.43° 0.18° 0.39° 33° 1= 22° 0.4° 0.15°
Instantaneous field of 10 km x A 6.2 km x 16 km x Nadir FOV: Nadir FOV: 16 km Nadir FOV: 12 km x A-51kmx
view 17 km 3.6km 12km 48.5 km (1.19) 31.6 km x 28 km 2.9km
B:5.9 km x Outer FOV: Outer FOV: 53 % 31.6 km B:5.0km x
3.5km 149.1 x 79 4 km 27 km* Outer FOV: 2.9 km
147 x 79 km* 136.7 x 60 km
Main beam efficiency 96.2% 96% 95% N/A 91%
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TABLE 2
e . Data availability criteria
Interference criteria (%) ’
Sensor type -
Performance degradation (1;;-) Svstematic Random
Synthetic aperture | 10% degradation of standard —6 99 95
radar deviation of pixel power
Altumeter 4% degradation in height noise -3 99 95
Scatterometer 8% degradation m measurement of -5 99 95
normalized radar backscatter to
deduce wind speeds
Precipitation radar | 7% increase m minimum rainfall rate -10 N/A 99.8
Cloud profile radar | 10% degradation in minimum cloud -10 99 95
reflectivity
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TABLE 16

Characteristics of EESS (active) missions in the 94-94.1 GHz band

Parameter CPR-L1 CPR-L2
Sensor type Cloud profiling radar Cloud profiling
radar
Type of cabit 550 S50
Altitnde (ko) 705 393
Inclination {degrees) 08.2 a7
Ascending Node LST 13:30 10-30M
Eepeat period (days) 16 25
Antenna type Parabolic reﬂ_Eu:tm‘ to offset Parabolic reflector
cassegrain antenna
Antenna diameter 1.85-25m 25m
Antenna (transmit and recetve) peak gamn (dBi) 63.1-652 65.2
Polarization linear LHC, RHC
Incidence angle at Earth (desrees) 0 0
Azimuth scan rate (rpm) 0 0
Antenna beam look angle (degrees) 0 0
Antenna beam azimmth angle (degrees) 0 0
Antenna elev. beanmwidth (degrees) 0.12 0.095
Antenna az. beamwidth (degrees) 0.12 0.095
Beam width (degrees) 0.095-0.108 0.093
EF centre frequency (MHz) 94.050 94 050
EF bandwidth (MHz) 0.36 7
Transmit Pk pwr (W) 1000 1430
Transmit Ave. pwr (W) 2131 288
Pulsewidth (us) 333 33
Pulse repetition frequency (PRF) (Hz) 4300 6 100-7 500
Chirp rate (MHz'us) NiAll 21
Transmut duty cycle (%) 1.33 2.0
Minimmim sensitivity (dBz) —30to —35 —30 to —33
Horizental resolution 0.7-1.9km 200 m
WVertical resclution 250-500 m 500 m
Doppler range 10 m's =10 m's
Doppler accuracy 1 mf 1 m's

System noise figere (dB)

7

11 Descending.

12 The sensor uses an vnmodulated pulse.
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4.1 Single knife-edge obstacle

In this extremely idealized case (see Figs 8a) and 8b)), all the geometrical parameters are combined
together in a single dimensionless parameter normally denoted by v which may assume a variety of
equivalent forms according to the geometrical parameters selected:

1o Rec. ITU-R P.526-14

(26)

@7

v = 1’@ (v has the sign of /4 and 8) (28)
1
2d .
V = — - 0;0, (Vvhasthesigm of ¢, and o,) 29)
I

#:  height of the top of the obstacle above the straight line joining the two ends of
the path. If the height 15 below this line, /1 1s negative

diand ¢2:  distances of the two ends of the path from the top of the obstacle
d: length of the path

6 : angle of diffraction (rad); 1ts sign 1s the same as that of . The angle 6 1s assumed
to be less than about 0.2 rad, or roughly 12°

o and oz angles in radians between the top of the obstacle and one end as seen from the
other end. o1 and o2 are of the sign of /i in the above equations.

where:

NOTE 1 — In equations (26) to (29) inclusive A, d. d1, &1 and }. should be in self-consistent units.
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FIGURE &
Geometrical elements
(For definitions of 6, 00y, 0o, d ), dyand R see § 4.1 and 4.2)

e}

102

PO526-08

17



18 Rec. ITU-R P.526-14

Figure 9 gives, as a function of v, the loss J{v) (dB).
Jiv) is given by:

JI - €v) - s = [ew) - S

J(v) = =20 log ;

(30)

where C{v) and S(v) are the real and imaginary parts respectively of the complex Fresnel integral
Fv) defined in § 2.7,

For v greater than —0.78 an approximate value can be obtained from the expression;
Jv) =69 + zﬂlug(-.,,‘{v -0 +1+v- 0.1) dB (31

FIGURE &
Kuife-edge diffraction loss
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fTRER 20 WEBAE PRS0 FEBEOMARIHAE 252 BERKILLY
Tt

VAT AOMBICEI L CH A OXFITRR LN, §6-8-7, §6-9-111ch, Tl §6-7-5
LRI — ORI H Y . B R CEBREO LI AT L TV D,

§6-7-5 MEXX

(1) YAFLOBE

AOATLIR. RENMSBHEINAIRBEEZRTICLIZEY, REDEFEEMOMERE., 25123
FHITOLOORALGE, FELFLTRANTILODUATFLTHS,

BEOXRENOBHENIRARIILER. . FERROOHBVDERICTAI(FRARBIZEST,
BXIEHE) F-ABXAEERLARNTI-OICEWRRTRNT LS. ChoD 0B MITTREL
BYLEBWRTITDATWVS.

21.2GHz-23.6GHz (2, 22 235GHz DK G F A= —=ARXIMNLROBMHBAIZFHOATLVORE
LBERBDOVEOTHS, AUXXEAFALUFERERAFTEICOMERFORNT. EXTS5Y
Oh—LERIELT-, £, VLBIBIML T HA TS,

(2) YATLOBWEA AT

BARIEL  BFOIANAF—RENOBBIZZoTENELRBRIATECIRLOXDRAAIML

VLBI(Very Long Baseline Interferometry) : HREBREFIROILT, RUSCORBENMLTT7 - FHORRAEHNT AR

(3) REXEXRBOZERBOAN
REXXRBOZBERZERI/NZVEZEOBEEHMANL TS0 ARICRMNERET 57
DI WMBERNRETIRECFERFNHISRRTILENDHD,
SOz, BEERRA (RR) TREEEXRFBICHRSN - AEROENEETEFIIHLTR
HTHEY . CAIZESVT. BHNEREFAENHEEZR2H - REXXRBOZERMNERNTIE
DRAEERITTOSH(MEEESES) .
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(4) EBEERT-BRERXNEEORER

SENEERFRTHHI4CGH FLBADIEARBFEHTR)DORBEEEZT TV HRERMDE

BRRUZEREBEIRDEEYTHS,

RIEEEE

BRBEBAT (%) (B - GHa) (BE)ETES

EH Rk AME%H 15.35~154 Fri25F4A24B L FE S TE1955
22.21~225
23.6~24.0
31.3~31.5
425~435
86.0~92.0
105.0~116.0

EFREMT 22.21~225 ERE22512 528 B FE ETEEE

— 23.6~24.0

HEH/NERH 49 5rod3 5

EREREE)IRT 85.5~92.0

AR RIET

EREBREREN 23.6~24.0 TRi24F22T1BBEEE TERS
86.0~92.0
105.0~116.0

EFREMT 236~24.0 FER24E4A20BEFEEEREIT4E

() ERENEFEROSE, A -HAEFTELH.
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fHEEE 21 RBEE Pk 30 B ORI FRIRE 25 2 80GHz Hi i
HRMRIE S AT A K0

§6-9-10 SOGHzH B ERMPBEE AT L

(1) YATLOBE
AVATLIZ, BEAERREESH, @) -8 IHFOHR. B - ILMBESFSFOXS—T LD
BRAE#MSBAOMMOCRABICHALTEY. 2kmBEFTOEEERELTINS,
F RERESOEBBIVISURELTHALTLS,
ERERSFOEERELTERTHBE. EBERXNTRTHS
15E . (8 A RN X80GHz ¥ D5GHz X 2(71GHz~ 76GHz B U 81GHz~86GHz) T#H 3.

(2) YRATLOWEAA—D

[(r—TLBROBERBEFORROCLAREEE]

[TUFSURAR])
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2 BWEAMACATLIEDORFAME BERHARVERRHAOINE

BRFALAT LS RIFAM RERBH | REBUOTIAE

40GHz SIEFR) 3F 1438 41%
40GHzH 23 3t - — AR SEFE (PRER) 13%F 533 1.5%
38GHzHFWA 15 100/3 29%
40GHzH BB FPU 15 4B 0.1%
40GHz B ERR— LB EE 1F 5743 16.5%
47GHzHEF R FaF 553%F 5923 17.0%
50GHzH# i 5 4R 1073 93713 26.9%
55GHz ¥ IR {§FPU 12 3B 0.1%
[60GHz B SR (E R FH R GRIBF I RV RAT L) 15 4 0.1%
[B0GHZ & iR MRE R T Lo 25% 4635 13.3%
11.75GHz 7R FaF 2073 23183 6.6%
120GHz# B4 FPU 0% 03 0.0%
135GHz 7R FaF 139%F 160/5 46%
249GHz B FIFaF 128 1718 05%
|EERSIER B (36GHz-) 183 1978 57%
| £ Dl (36GHz—) 0F 03 0.0%
120GHz 7 i B A AR BR B ik S R T Lo 1& 3B 0.1%
=¥ 1.093%& 34818 -

| WHOBEFBLRATLEIALTVOREA - BERBE. ThThOTRIB A TATHLELTVD, ML,

W2RE2HEBRO_L.
*2 0. 05%RMBIZDNTIE, 0.0%ERRLTLSD,
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fHIEERE22 Wk 30 4 FE ze kRl F B EENL 1-20 i [E LAEE A — L—
A7

OFELH(ERE+ B

E |z EFEEE
T fe] H 5
1 | RERERE 227,631 524
2 | AREHERER 128,952 354
3 |FEEERE 94,833 260
4 |f&kE 90,723 249
5 |BFE 81,963 205
6 |EFTEE 77,706 213
1 | FIRERRE 69,244 190
8 |BEIERE 51,654 142
9 |EB 34,992 96
10 (s 27,690 76
11 |RE 22,153 51
12 |=iEF 21,965 51
13 | BT E 21,711 60
14 |#i 15,738 44
15 | &% 15,634 43
16 |fBF 14,817 41
UEE 5= 13,325 37
18 |#h4OiE 12,893 36
19 |NMNE 12,748 35
20 |[LEB 12,410 34
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@& R 23 EWNZEHE & KICE O BREE K OWr i 1 3
92GHz 7> 100GHz Z i L T2 B3 [ 8L & . 86GHZ 75 92GHz ZfE A L T\
DVERA I A /i . Fb & ENZER S O IREELE OWiEERIZ OV Rt T 5,

23.1 RSB 2k R & U2 ENZEP8I 6 2 BREETS &

(1) B30 | L5 e PR BB T

XA 1, Bl ERsiflp» s, ERZEEL Oz L, MPIichs L oIis, %
MBI D2EWN EOREICH DT, EHHREREDN EOREDH 202 TE 5, RITIT, FEMO
P PR CHREEIC 6% B B ZEFAR KR O RRBRIZ OV THR LT,

Liv-1 * 114‘ = =
BEIRT

WISER (k) (&) (o)
—
= = ® o ¢

A 1 B0 LT ERBLRIAT & E N Ze i BE R

24P (From BFA IR ICH) e R BRI (k) H H ZE[RHA % (dB) K& (dB)
B30
35.944448 | 138.472348 0 0 0

FEIBLI AT

AU EIBR 35.549517 | 139. 785472 126. 595 | 174. 0942444 50. 638
hi ] B 35. 777116 | 140. 382969 173.561 | 176. 8347161 69. 4244
38 e [ 34.430525 | 135. 231963 339. 552 | 182. 6636193 135. 8208
A it 33.585874 | 130. 450823 779.275 | 189. 8792524 311. 71
pill$ 26.194672 | 127.646002 1493. 253 | 195. 5280961 597.3012
BTk 42.78602 | 141.679941 808. 13 | 190. 1950609 323. 252
P NS 34.781943 | 135. 440151 304. 246 | 181. 7100062 121. 6984
HR S [ 34.857858 | 136.805603 193. 533 | 177. 7807349 77.4132
R 31.803467 | 130. 719292 851. 329 | 190. 6473927 340. 5316
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& 38. 140129 | 140. 913879 326.391 | 182.3202621 | 130. 5564
REA 32.837377 | 130.855112 780. 35 | 189. 8912263 312. 14
=13 31.877093 | 131. 448669 790. 496 | 190. 0034307 | 316. 1984
EAny 35.256324 |  136.92377 159. 749 | 176. 1144909 63. 8996
LAY 33.826553 | 132. 700707 577.432 | 187.2754652 |  230. 9728
R 32. 917253 129.913 854.989 | 190.684646 | 341.9956
(Ol 34.632652 | 135. 224456 329.326 | 182.3980172 | 131.7304
s 37.956305 | 139.109947 230. 379 | 179. 2944309 92. 1516
BrfdE 24.396457 | 124.244999 | 1871.246 | 197. 4880446 | 748. 4984
IR 34.596078 | 135. 598251 301. 254 | 181. 6241667 | 120.5016
Nz 34.435661 | 132.919671 532.606 | 186. 5735778 |  213.0424
Koy 33.479845 | 131. 737191 674.645 | 188.626948 269. 858
[l 33.845754 | 131.035122 718.326 | 189. 1718715 |  287.3304
s 34.214153 | 134. 015791 449. 424 | 185. 0985849 |  179. 7696
PEE 41. 770294 | 140. 8211439 678. 035 | 188. 6704833 271. 214
Sl 33. 546083 | 133. 669408 513.924 | 186.2634322 | 205. 5696
FKH 39.615734 | 140. 219085 435.539 | 184. 8260028 | 174.2156
N 36. 394918 | 136. 407557 192. 375 | 177. 7286087 76. 95
oy 24.782771 | 125.294979 | 1767.401 | 196.9921291 |  706. 9604
HAR 40. 733797 | 140. 689547 565. 815 | 187. 0989353 226. 326
EOES 28. 431822 | 129. 713134 1172. 08 | 193. 4245755 468. 832
FeBR (FLIR) 43.117547 | 141.381123 834.589 | 190.474889 | 333.8356
HIR 42.732546 | 143.218076 857. 158 | 190. 7066515 |  342. 8632
= 35.413514 | 132. 889648 508. 74 | 186. 1753728 203. 496
AR 35.67233 | 139. 527681 100. 044 | 172. 0499922 40.0176
I (L1 34.75678 | 133.855019 439.847 | 184.9114956 | 175. 9388
Pl 39. 429292 | 141.135419 452. 465 | 185. 1571589 180. 986
e 33. 149668 | 130. 302462 811. 111 | 190.2270424 | 324. 4444
H 43.040846 | 144.192979 928.382 | 191.3999672 | 371.3528
R 34. 132769 | 134. 606851 405. 91 | 184. 2140675 162. 364
il 34.795916 | 138. 189805 129.989 | 174. 323955 51. 9956
i ) 43.880168 | 144.164246 | 1005.971 | 192.0971413 |  402. 3884
& 37.228021 | 140. 427863 225. 624 | 179. 1133924 90. 2496
L% 38.412086 |  140. 37149 321.6 | 182. 1918123 128. 64
Hr A 523 33.930009 | 131.278983 693.921 | 188. 8716416 | 277.5684
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fi] e 34.590858 | 133. 933323 439. 408 | 184. 9028248 |  175. 7632
‘il 36. 648648 | 137. 187364 139. 38 | 174. 9298266 55. 752
Ko (R 35.493482 | 133. 239365 A76. 074 | 185. 5989486 |  190. 4296
WL 43. 670501 | 142.447337 922.596 | 191. 3456646 |  369. 0384
FAZAR 36. 166751 | 137.922647 55.33 | 166. 9094581 22.132
%t 34. 284703 | 129. 330645 853. 115 | 190. 6655864 341. 246
e 36. 142799 | 136. 223922 203. 812 | 178. 2302082 81.5248
ok (EH) 36. 181189 | 140. 415605 177. 024 | 177. 0063089 70. 8096
UGS 26. 363955 | 126.713975 | 1542.066 | 195.8074872 | 616. 8264
hpd= 27.835841 | 128.881129 | 1276.035 | 194. 1626812 510. 414
f(xan 32.667182 |  128.83333 958.306 | 191. 6755169 | 383. 3224
VN 30. 385145 | 130. 659758 953.959 | 191. 6360273 | 381.5836
SEL 35.530101 | 134. 165294 392.298 | 183.917797 | 156.9192
2] IS 33.662534 | 135. 364255 380. 71 | 183. 6573607 152. 284
N 34. 781532 | 139. 360019 152. 169 | 175. 6922735 60. 8676
[E 34.146344 | 132.247268 601. 839 | 187. 6350529 |  240. 7356
FEN 38.812362 | 139. 787039 338.913 | 182. 6472558 |  135. 5652
N 33.115152 | 139. 786104 336.224 | 182. 5780616 |  134. 4896
oK BB 27.430901 | 128.705102 | 1320.894 | 194. 4627884 | 528. 3576
o7 30. 605345 | 130. 991057 914. 014 | 191. 2644969 |  365. 6056
ENES 35.512871 | 134. 787023 336. 819 | 182.5934521 | 134.7276
=R 28.321694 | 129.928165 | 1167.057 | 193. 3872718 |  466. 8228
= 40. 703205 | 141. 369154 585. 733 | 187. 3994404 | 234. 2932
RE 32.482195 | 130. 159284 856. 515 | 190. 7001342 342. 606
GRLERE 43.577526 | 144.960024 | 1012.807 | 192. 1559657 |  405. 1228
REH 37.29323 | 136. 961666 201. 645 | 178. 1373306 80. 658
55 27.043781 | 128.401819 | 1372.893 | 194. 7981626 | 549. 1572
HIRE 24.467324 | 122.979483 | 1955.924 | 197.8724662 |  782.3696
HEPN 45. 404522 | 141.802501 | 1087.325 | 192. 7726188 434. 93
—EH 34.071994 | 139. 559758 230. 222 | 179. 2885077 92. 0888
B 34. 369538 | 139. 268635 189. 191 | 177. 5836458 75. 6764
e IS 34. 189411 | 139. 133461 203. 83 | 178. 2309488 81.532
i, 34.676412 |  131.78989 623. 643 | 187. 9441664 |  249. 4572
521053 36. 178421 | 133.323571 464. 542 | 185. 3859624 | 185. 8168
il 33. 748686 | 129. 785437 830. 641 | 190. 4337032 | 332. 2564
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KeEgefk 40. 19175 140. 37156 499.994 | 186. 024749 199. 9976
P R R 25.846804 | 131.263481 | 1313.637 | 194. 4149366 | 525. 4548
% B H 24. 653418 | 124. 675463 1820. 58 | 197. 2496224 728. 232
Koy e 33.026302 | 131. 505465 716.902 | 189. 1546367 |  286. 7608
F A, 45.24188 | 141.187328 | 1057.533 | 192.53131 | 423.0132
&l 44.303823 | 143.404055 | 1018.451 | 192.2042349 | 407. 3804
BN 25.944715 | 131.326787 | 1301.065 | 194. 3314091 520. 426
L 42.071623 |  139. 43268 685. 27 | 188. 7626748 274. 108
T HLE; 24. 825582 | 125.145344 | 1774.174 | 197. 0253514 |  709. 6696
B[ 26.592577 | 127.240358 | 1487.622 | 195.49528 | 595. 0488
AN 33.190706 | 129. 090335 913. 055 | 191. 2553728 365. 222
(GRS 38. 060525 | 138. 414155 234. 887 | 179. 4627431 93. 9548
FEE 33.013606 | 129.192354 911.892 | 191.2443017 |  364. 7568
B L 26. 167442 | 127.293201 | 1518.826 | 195. 6755885 |  607. 5304
I B 24. 059835 | 123. 805629 1929.01 | 197. 7521163 771. 604
T 26.722701 | 127.786999 | 1440.167 | 195. 2136857 | 576. 0668
(2) VERA 7K IRABLHI J&)

X A 212, VERA KIRBUAIE S, EWNZE#E OFERZ R Lz, MPIZHD Lo, %4 T5
ZEMN E OREICH DT, HAREHEN P OREL 20 2R T 5, FEMOIERIC W T
FITRLTEY, R CHEEECT 5 H HZEBER M CREIBEIZOWTH R LT,

L1y-1

WHRSERE(km) (B3
[ Saaaaaa——
o 235756

VERAZGRE

#2033

A 2 VERA AKRBIHIF & EIPNZeH#s M IR

Z2P% (From VERA KiRJ) I 2314 [ELHR R (km) 11 H1Z2 A2 (dB) K5 (dB)
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VERA 7K IREBLAIR 39.133543 | 141. 132548 0 0 0

HORCEI R 35.549517 | 139. 785472 415.282 | 184. 4122869 | 166. 1128
RS HH [ B 35. 777116 | 140. 382969 378.371 | 183.6037817 | 151.3484
34 7 ] 34. 430525 | 135. 231963 741. 165 | 189. 4437227 296. 466
e 33.585874 | 130.450823 | 1138.101 | 193. 1690408 | 455, 2404
B 26. 194672 | 127.646002 | 1908.433 | 197.658963 | 763. 3732
BTk 42.78602 | 141.679941 408. 223 | 184. 2633742 |  163. 2892
K E B 34.781943 | 135. 440151 699. 875 | 188. 9458343 279. 95
e ] s 34. 857858 | 136. 805603 610.985 | 187. 7660357 244. 394
I 31.803467 | 130.719292 | 1245.317 | 193.9510242 | 498. 1268
fil& 38.140129 | 140.913879 111.911 | 173. 0228815 44. 7644
fEA 32.837377 | 130.855112 | 1159.325 | 193. 3295301 463. 73
IR 31.877093 | 131.448669 | 1190.309 | 193.558619 | 476. 1236
&R 35.256324 |  136.92377 569. 754 | 187. 1591724 |  227.9016
il 33.826553 | 132.700707 957.247 | 191.665905 |  382. 8988
R 32. 917253 129.913 | 1222.586 | 193.791013 |  489. 0344
FhE 34.632652 | 135. 224456 725. 552 | 189. 2587956 |  290. 2208
R 37.956305 | 139.109947 219. 462 | 178. 8726117 87. 7848
BrfiE 24.396457 | 124.244999 | 2279.066 | 199. 2005627 | 911. 6264
N 34.596078 | 135. 598251 704. 76 | 189. 0062496 281. 904
N 34. 435661 | 132.919671 898.943 | 191. 1200734 |  359. 5772
Koy 33.479845 | 131. 737191 1050. 5 | 192. 4733458 420. 2
il 33.845754 | 131.035122 | 1077.311 | 192. 6922466 |  430. 9244
s 34.214153 | 134.015791 837.79 | 190. 5081291 335. 116
P i 41.770294 | 140. 8211439 293.98 | 181. 4117806 117. 592
R 33.546083 | 133. 669408 912.231 | 191. 2475212 |  364.8924
FKH 39.615734 | 140. 219085 95.189 | 171.6171813 38. 0756
N 36. 394918 | 136. 407557 515.362 | 186. 2876726 | 206. 1448
(=85 24.782771 | 125.294979 | 2178.185 | 198.8073199 871. 274
HAx 40. 733797 | 140. 689547 181. 669 | 177. 2310643 72. 6676
E5ES 28.431822 | 129.713134 | 1587.102 | 196. 0575214 | 634. 8408
Bk (FLIR) 43.117547 | 141.381123 442.943 | 184. 9723816 | 177. 1772
HEIA 42.732546 | 143. 218076 436.532 | 184. 8457522 | 174.6128
ME 35.413514 | 132. 889648 839.094 | 190.521637 | 335.6376
A 35.67233 | 139. 527681 409. 559 | 184.2917544 | 163.8236
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i 1L 34.75678 | 133.855019 809. 568 | 190. 2104946 |  323.8272
% 39.429292 | 141. 135419 32.837 | 162. 3728271 13.1348
%= 33. 149668 | 130. 302462 1178.03 | 193. 4685517 471. 212
[ 43.040846 | 144.192979 504. 313 | 186. 0994295 |  201. 7252
(Y= 34. 132769 | 134. 606851 804. 92 | 190. 1604791 321. 968
i ] 34.795916 | 138. 189805 548.006 | 186.821132 | 219.2024
L)) 43.880168 | 144. 164246 584. 681 | 187. 3838044 | 233.8724
T e 37.228021 | 140. 427863 220. 341 | 178. 9074139 88. 1364
117 38.412086 |  140. 37149 103. 872 | 172. 3754432 41.5488
L 33.930009 | 131.278983 | 1053.578 | 192. 4987585 | 421.4312
i 34.590858 | 133.933323 815. 776 | 190. 2768432 | 326. 3104
(=gl 36. 648648 | 137. 187364 443.201 | 184. 9774394 | 177.2804
KF (ER) 35.493482 | 133. 239365 807. 494 | 190. 1882108 |  322.9976
B 43.670501 | 142. 447337 515.716 | 186.2936435 |  206. 2864
WA 36. 166751 | 137.922647 434.292 | 184.8011099 | 173.7168
%t 34.284703 | 129.330645 | 1182.507 | 193.5014993 |  473. 0028
@ 36. 142799 | 136. 223922 545. 645 | 186. 7836283 218. 258
o (EH) 36. 181189 | 140. 415605 333.723 | 182.5131476 |  133. 4892
UGS 26.363955 | 126.713975 | 1952.343 | 197. 8565471 | 780. 9372
(= 27.835841 | 128.881129 | 1689.803 | 196. 6021462 | 675.9212
& 32.667182 | 128.83333 | 1320.091 | 194. 4575026 | 528. 0364
R 30.385145 | 130.659758 | 1362.378 | 194. 7313771 | 544. 9512
H 35.530101 | 134. 165294 735. 308 | 189. 3748105 | 294. 1232
2 ISR 33.662534 | 135. 364255 797. 32 | 190. 0780781 318.928
KE 34. 781532 | 139. 360019 508.093 | 186.164289 | 203.2372
eS| 34. 146344 | 132. 247268 967.563 | 191. 7590097 |  387. 0252
EAN 38.812362 | 139. 787039 121.932 | 173. 7677799 48. 7728
NS 33.115152 | 139. 786104 678.703 | 188. 6790204 | 271. 4812
ok B 27.430901 | 128.705102 | 1735.678 | 196. 8348078 | 694. 2712
o7 30. 605345 | 130.991057 | 1322.988 | 194. 4765435 |  529. 1952
ERES 35.512871 | 134. 787023 690. 935 | 188. 8341705 276. 374
R 28.321694 | 129.928165 | 1583.633 | 196. 0385155 |  633. 4532
=R 40. 703205 | 141. 369154 175. 454 | 176. 9286909 70. 1816
K 32.482195 | 130.159284 | 1234.681 | 193. 8765203 | 493.8724
BRKERE 43.577526 | 144. 960024 588.214 | 187. 4361325 | 235. 2856
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REX 37.29323 | 136. 961666 418.449 | 184. 4782849 | 167.3796
B 27.043781 | 128.401819 | 1787.961 | 197. 0925855 | 715. 1844
5B 24. 467324 | 122.979483 | 2357.559 | 199. 4946761 | 943. 0236
HEN 45. 404522 | 141. 802501 698. 753 | 188. 9318984 | 279.5012
=ER 34.071994 | 139. 559758 579.012 | 187.299176 | 231.6048
B 34. 369538 | 139. 268635 554. 215 | 186. 9189902 221. 686
e fey 34.189411 | 139. 133461 576.982 | 187.268671 | 230. 7928
pep) 34.676412 |  131.78989 967.712 | 191. 7603474 |  387.0848
(107 36. 178421 | 133.323571 762. 783 | 189. 6934454 |  305. 1132
5 33. 748686 | 129.785437 | 1178.515 | 193.472127 471. 406
KREFREAR 40. 19175 140. 37156 134. 424 | 174. 6149715 53. 7696
R IR 25. 846804 | 131. 263481 1738. 47 | 196. 8487687 695. 388
% R[H 24. 653418 | 124.675463 | 2229.194 | 199.008382 | 891.6776
Ry e 33.026302 | 131.505465 | 1099. 408 | 192. 8686048 | 439. 7632
FI 45.24188 | 141.187328 678.515 | 188. 6766138 271. 406
&l 44. 303823 | 143. 404055 604. 495 | 187. 673279 241. 798
JERIR 25.944715 | 131.326787 | 1725.905 | 196. 7857624 690. 362
B, 42.071623 |  139. 43268 356. 558 | 183. 0880289 | 142. 6232
T HLE; 24. 825582 | 125. 145344 2184.13 | 198. 8309943 873. 652
B ks 26.592577 | 127.240358 | 1899.321 | 197. 6173921 | 759. 7284
/IMEE 33.190706 | 129. 090335 1266. 75 | 194. 0992429 506. 7
(%] 38. 060525 | 138. 414155 265. 063 | 180.5124071 | 106. 0252
LEE 33.013606 | 129.192354 | 1270.306 | 194. 1235922 | 508. 1224
B L 26.167442 | 127.293201 | 1932.624 | 197.768372 | 773.0496
I R 24. 059835 | 123.805629 | 2336.348 | 199. 4161753 | 934. 5392
LS 26. 722701 | 127.786999 | 1853.821 | 197. 4067806 | 741.5284
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(3) VERA /N5 JL A8 ) )

A 312, VERA/NEFBLREN G, EANZEkE o2 R Lz, KPcdHd L Hic, %44
DIEHEN EDORREICZH DT, EAREREN CORED D20 E MR TE 5, RITIT, FEO
Lo DR CREEEIC R B B R ZE R R ORI IC DV T H R L,

LAv-1

WRER(km) ()

VERANEER

XA 3 VERA /NEFERIE & ENZE i BaRE

224k (from VERA /NAEJRUfR)) e R [ECHR EEBE (km) B H 22 ] #8255 (dB) KA (dB)

VERA /N2 SR /&) 27.091796 | 142. 216549 0 0 0

TR E B 35.549517 | 139. 785472 965. 773 | 191. 7429261 |  386. 3092
i FH [ 35.777116 | 140. 382969 978.594 | 191. 8578378 |  391. 4376
EaAE] S 34. 430525 | 135.231963 | 1052.488 | 192. 4897679 |  420. 9952
el 33.585874 | 130.450823 | 1339.524 | 194. 5844347 | 535.8096
AR 26. 194672 | 127.646002 | 1453.326 | 195. 2926856 | 581. 3304
BTk 42.78602 | 141.679941 | 1741.822 | 196.8655001 | 696. 7288
pNUSES[ S 34.781943 | 135.440151 | 1069.987 | 192. 6329948 |  427.9948
HhE I s 34.857858 | 136.805603 | 1003.821 | 192. 0785504 | 401.5284
R 31.803467 | 130.719292 | 1230.668 | 193. 8482484 | 492. 2672
il 38. 140129 | 140.913879 1231.29 | 193. 8526318 492.516
REA 32.837377 | 130.855112 | 1266.968 | 194. 1007451 | 506. 7872
= 31.877093 | 131. 448669 1170. 4 | 193. 4121548 468. 16
&R 35.256324 |  136.92377 1035. 89 | 192. 3516976 414. 356
L 33.826553 | 132.700707 | 1179.057 | 193. 4761208 | 471.6228
Rk 32.917253 129.913 |  1349.955 | 194. 6518106 539. 982
fo = 34.632652 | 135.224456 |  1069.897 | 192. 6322642 | 427. 9588
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R 37.956305 | 139.109947 | 1239.463 | 193. 9100961 | 495. 7852
o 24.396457 | 124.244999 | 1826.047 | 197. 2758081 | 730. 4188
I\E 34.596078 | 135.598251 | 1044.852 | 192. 4265204 | 417. 9408
N 34.435661 | 132.919671 | 1205.168 | 193. 6663804 | 482. 0672
Koy 33.479845 | 131.737191 | 1230.904 | 193.8499084 | 492.3616
JEFuM 33.845754 | 131.035122 | 1307.626 | 194.3750957 |  523. 0504
A 34.214153 | 134.015791 | 1113.296 | 192. 9776407 | 445. 3184
G 41.770294 | 140. 8211439 | 1633.301 | 196. 3067493 |  653. 3204
R 33.546083 | 133.669408 | 1089.005 | 192. 7860925 435. 602
FKH 39.615734 | 140.219085 | 1401.336 | 194. 9762705 |  560. 5344
NS 36.394918 | 136.407557 | 1168.589 | 193. 3986607 | 467. 4356
) 24. 782771 | 125.294979 | 1712.874 | 196. 7201458 |  685. 1496
AR 40. 733797 | 140.689547 | 1519.711 | 195. 6806459 | 607. 8844
E5ES 28.431822 | 129.713134 | 1240.886 | 193. 9200853 | 496. 3544
2k (FL#R) 43.117547 | 141.381123 | 1779.579 | 197. 0517702 | 711.8316
A 42.732546 | 143.218076 | 1737.588 | 196.8443619 |  695. 0352
HE 35.413514 | 132.889648 | 1279.517 | 194.186346 | 511.8068
AT 35.67233 | 139. 527681 985. 029 | 191. 9144059 | 394.0116
[ 1L 34.75678 | 133.855019 | 1165.593 | 193.376366 | 466. 2372
% 39.429292 | 141.135419 | 1372.032 | 194. 7927101 | 548.8128
Ve 33.149668 | 130.302462 | 1328.744 | 194.5142511 | 531.4976
Iz 43.040846 | 144.192979 | 1778.468 | 197. 0468021 | 711.3872
e 34.132769 | 134.606851 | 1067.791 | 192. 6151641 | 427. 1164
[t 34.795916 | 138. 189805 936. 564 | 191. 4773955 |  374. 6256
el 43.880168 | 144.164246 | 1870.923 | 197.486543 | 748. 3692
e 37.228021 | 140. 427863 1136.53 | 193. 1570559 454. 612
117 38.412086 |  140.37149 | 1267.196 | 194. 1023019 | 506. 8784
Iy 33.930009 | 131.278983 | 1293.607 | 194. 2814719 | 517. 4428
fi] e 34.590858 | 133.933323 | 1147.588 | 193.2411448 |  459. 0352
il 36.648648 | 137.187364 | 1161.165 | 193. 3433035 464. 466
Kf- (R 35.493482 | 133.239365 | 1262.999 | 194. 0734849 | 505. 1996
N 43.670501 | 142.447337 | 1839.529 | 197. 3395586 | 735.8116
FAAR 36. 166751 | 137.922647 | 1085.227 | 192. 7558654 |  434. 0908
%t 34. 284703 | 129.330645 | 1467.808 | 195. 3788098 |  587. 1232
B 36. 142799 | 136.223922 | 1152.808 | 193. 2805644 | 461. 1232

122




L AGEN) 36. 181189 | 140.415605 | 1022. 159 | 192. 2360691 |  408. 8636
KB 26. 363955 | 126. 713975 | 1543.529 | 195. 8157206 | 617.4116
[ripd= 27.835841 | 128.881129 | 1320.057 | 194. 4572785 | 528. 0228
& 32.667182 | 128.83333 | 1431.408 | 195. 1606936 | 572. 5632
B 30. 385145 | 130. 659758 1185. 75 | 193. 5255547 474.3
i 35.530101 | 134.165294 | 1208.409 | 193. 6897038 |  483. 3636
Ao 33.662534 | 135. 364255 981.487 | 191.883118 | 392. 5948
PN 34. 781532 | 139. 360019 895. 061 | 191. 0824787 |  358. 0244
] 34.146344 | 132.247268 | 1233.851 | 193.8706791 |  493. 5404
FEN 38.812362 | 139.787039 | 1319.417 | 194. 4530663 | 527. 7668
L 33.115152 | 139. 786104 707.541 | 189. 0404781 | 283.0164
Kk BB 27.430901 | 128.705102 | 1337.839 | 194.5736758 | 535. 1356
i+ 5 30. 605345 | 130.991057 | 1161.861 | 193. 3502566 | 464. 7444
[E:S 35.512871 | 134.787023 | 1170.457 | 193. 4125346 | 468. 1828
R 28.321694 | 129.928165 | 1219.059 | 193. 7659193 |  487. 6236
=R 40.703205 | 141.369154 | 1511.824 | 195. 6354495 |  604. 7296
KL 32.482195 | 130.159284 | 1308.806 | 194.3829306 | 523. 5224
GRYERE 43.577526 | 144.960024 | 1845.712 | 197. 3687037 | 738.2848
HEX 37.29323 | 136. 961666 1234. 42 | 193. 8746845 493. 768
57t 27.043781 | 128.401819 | 1369.678 | 194. 777876 | 547.8712
HARE 24. 467324 | 122.979483 |  1949.345 | 197. 8432503 779. 738
HERN 45.404522 | 141.802501 | 2032.434 | 198. 2057537 | 812.9736
=5 34.071994 | 139. 559758 814.624 | 190. 2647728 |  325. 8496
B 34.369538 | 139. 268635 854. 689 | 190. 6815872 |  341. 8756
P 34.189411 | 139. 133461 840.397 | 190. 536536 | 336. 1588
R 34.676412 | 131.78989 | 1302.824 | 194.3431398 | 521.1296
313 36. 178421 | 133. 323571 1312.73 | 194. 408933 525. 092
7= 33.748686 | 129.785437 | 1402.278 | 194.9821072 | 560. 9112
KEEgef 40.19175 |  140.37156 |  1462.963 | 195. 3500917 | 585. 1852
PN 25.846804 | 131.263481 | 1100.508 | 192. 8776526 |  440. 2032
% BLIH 24.653418 | 124.675463 | 1777.171 | 197. 0400091 |  710. 8684
Koy R 33.026302 | 131.505465 | 1223.472 | 193.7973175 |  489. 3888
FIF 45.24188 | 141.187328 | 2016.106 | 198. 1356919 | 806. 4424
el 44.303823 | 143.404055 | 1912.744 | 197. 6785617 | 765. 0976
FERH 25.944715 | 131.326787 | 1092.493 | 192. 8139728 |  436. 9972
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LR, 42.071623 | 139.43268 | 1681.035 | 196. 5569598 672. 414
TS 24.825582 | 125.145344 | 1726.663 | 196. 7896178 |  690. 6652
5E 26.592577 | 127.240358 | 1488.686 | 195. 5014868 | 595. 4744
/IMEE 33.190706 | 129.090335 | 1432.404 | 195. 1667353 | 572.9616
Vet 38.060525 | 138.414155 | 1267.377 | 194.1035412 |  506. 9508
RS 33.013606 | 129.192354 | 1415.599 | 195. 0642298 |  566. 2396
B R 26.167442 | 127. 293201 1488.69 | 195. 5015103 595. 476
T FR ) 24.059835 | 123.805629 | 1878.242 | 197.5205121 |  751.2968
FHLE; 26.722701 | 127. 786999 1433.18 | 195. 1714398 573. 272
(4) VERA A S =)

XA 412, VERA AKRBLIE 6 OENZEHE L D2 R LTz, MPIZH 58912, %4875
ZEWEIS EDORREIZH DT, EARIEHEDS EORE D L0 AR TE 5, RITIE. FEMOIERE
& PR THREEIC N3 2 B RZERIR R M ORKBERICOWTH R LT,

L Av-1

WAMIERE(km) (2)

A
[ e— ]
0 182902 N 4
or Wk <) >

L2 VERAAER .

BJA 4 VERA ASEEAIR & ENZEHE ERRE

22 (From VERA ASRJR) R TR IECHRERAE (km) A H %2 [R5 (dB) KREIHEE (dB)
VERA ASKBLHIE | 31.747879 | 130. 439906 0 0 0
AR EIBR 35.549517 | 139. 785472 963. 435 | 191. 7218743 385. 374
I AE]Es|ES 35. 777116 | 140. 382969 1023. 102 | 192. 2438044 409. 2408
e 7 ] 34. 430525 | 135. 231963 537. 168 | 186. 6476316 214.8672
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el 33.585874 | 130. 450823 203. 838 | 178. 2311565 81. 5352
A 26. 194672 | 127. 646002 672.957 | 188. 6051736 | 269. 1828
BTk 42.78602 | 141.679941 | 1576.428 | 195. 9989079 |  630.5712
RBRIEI R 34.781943 | 135. 440151 574.573 | 187.2323325 |  229. 8292
BRRES] S 34.857858 | 136. 805603 685. 677 | 188. 7678189 | 274.2708
I S 31.803467 | 130. 719292 27. 167 | 160. 7559601 10. 8668
il 38.140129 | 140. 913879 1189.61 | 193. 5535176 475. 844
REA 32.837377 | 130.855112 126.989 | 174.120819 50. 7956
B IR} 31.877093 | 131. 448669 96.586 | 171. 7438368 38. 6344
&R 35.256324 | 136. 92377 716.957 | 189. 1552891 |  286. 7828
Rl 33.826553 | 132. 700707 313.019 | 181.956851 | 125.2076
Rk 32.917253 129.913 138. 838 | 174. 8956547 55. 5352
fo = 34.632652 | 135. 224456 548.912 | 186. 8354831 | 219. 5648
R 37.956305 | 139. 109947 |  1049. 355 | 192. 4638745 419. 742
HrakE 24.396457 | 124.244999 | 1016.618 | 192.188841 | 406. 6472
IR 34.596078 | 135. 598251 575.419 | 187.2451122 |  230. 1676
N 34.435661 | 132.919671 377.397 | 183.5814111 |  150. 9588
Koy 33.479845 | 131.737191 227.407 | 179. 1815245 90. 9628
JEFLM 33.845754 | 131.035122 239. 237 | 179. 6220126 95. 6948
SN 34.214153 | 134. 015791 431.839 | 184. 7518688 | 172. 7356
i 41.770294 | 140. 8211439 |  1445.537 | 195. 2460095 | 578. 2148
o 33.546083 | 133. 669408 362.699 | 183.2363609 | 145. 0796
FKH 39.615734 | 140.219085 | 1241.755 | 193. 9261438 496. 702
IR 36.394918 | 136. 407557 754. 102 | 189. 5940286 | 301. 6408
= 24. 782771 | 125. 294979 921.981 | 191. 3402599 |  368. 7924
i 40. 733797 | 140.689547 | 1355.633 | 194. 6882688 | 542. 2532
7wk 28.431822 | 129.713134 374.21 | 183. 5078167 149. 684
Fr2k CRLIR) 43.117547 | 141.381123 | 1587.601 | 196. 0602524 |  635. 0404
M 42.732546 | 143.218076 | 1661.026 | 196. 4529551 |  664. 4104
HE 35.413514 | 132. 889648 465.809 | 185. 4095878 |  186. 3236
AT 35.67233 | 139. 527681 947. 644 | 191. 5783303 |  379. 0576
i 1L 34.75678 | 133. 855019 461.069 | 185. 3207502 |  184. 4276
% 39.429292 | 141.135419 | 1288.975 | 194. 2503154 515. 59
i 33. 149668 | 130. 302462 155. 987 | 175. 9072429 62. 3948
[ [F: 43.040846 | 144.192979 | 1743.021 | 196. 8714775 | 697. 2084
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T 34.132769 | 134. 606851 470. 887 | 185.5037642 | 188. 3548
i i) 34.795916 | 138. 189805 796.921 | 190. 0737334 | 318.7684
eyl 43.880168 | 144.164246 | 1804.378 | 197.1719755 | 721. 7512
(= 37.228021 | 140.427863 |  1099. 547 | 192. 8697072 |  439. 8188
L% 38.412086 | 140.37149 | 1167.918 | 193. 3936725 | 467. 1672
Hr 525 33.930009 | 131.278983 254. 429 | 180. 1567755 |  101. 7716
fi] el 34.590858 | 133. 933323 453.361 | 185. 1743138 |  181. 3444
(4 36.648648 | 137. 187364 825. 582 | 190. 3806307 |  330. 2328
KF (ER) 35.493482 | 133.239365 489.912 | 185. 8477912 |  195. 9648
B 43.670501 | 142.447337 | 1690.956 | 196. 6080718 |  676. 3824
FaA 36. 166751 | 137.922647 847. 258 | 190. 6058527 |  338.9032
RS 34.284703 | 129. 330645 299.822 | 181.582706 | 119.9288
faH 36. 142799 | 136. 223922 723.287 | 189. 2316401 | 289. 3148
G 36. 181189 | 140.415605 | 1044.132 | 192. 4205338 | 417. 6528
KB 26. 363955 | 126. 713975 698. 254 | 188. 9257506 |  279. 3016
hid 27.835841 | 128.881129 459. 065 | 185. 2829141 183. 626
i 32.667182 |  128.83333 182. 579 | 177. 2745466 73.0316
BAE 30. 385145 | 130. 659758 152. 533 | 175. 7127477 61.0132
J2il 35.530101 | 134. 165294 543. 442 | 186. 7484926 | 217. 3768
P Al 33. 662534 | 135. 364255 508.127 | 186.164875 | 203.2508
N 34. 781532 | 139. 360019 896. 196 | 191. 0934862 |  358. 4784
g 34. 146344 | 132. 247268 315.136 | 182. 0153972 |  126. 0544
FEN 38.812362 | 139.787039 | 1155.241 | 193.2988774 |  462. 0964
AL 33.115152 | 139. 786104 891.65 | 191. 0501913 356. 66
K BB 27. 430901 | 128. 705102 507.15 | 186. 1486188 202. 86
a1 5 30. 605345 | 130. 991057 137. 141 | 174. 7897445 54. 8564
NS 35.512871 | 134. 787023 580. 441 | 187.3205927 | 232.1764
=R 28.321694 | 129. 928165 382.992 | 183. 7093099 | 153. 1968
=R 40.703205 | 141.369154 | 1395.282 | 194. 9386651 | 558. 1128
REL 32. 482195 | 130. 159284 85.627 | 170. 6977766 34. 2508
o 43.577526 | 144.960024 | 1829.116 | 197.29025 | 731. 6464
HEX 37.29323 | 136. 961666 858.017 | 190.715345 | 343.2068

A 27.043781 | 128.401819 557. 637 | 186. 9724601 | 223. 0548
5K 24. 467324 | 122.979483 | 1089.457 | 192. 7897186 | 435. 7828
HERN 45.404522 | 141.802501 | 1806.616 | 197. 1827421 | 722. 6464

126




=E 34.071994 | 139. 559758 890. 848 | 191. 0414983 |  356. 3392
B 34.369538 | 139. 268635 873.903 | 190. 8746908 |  349. 5612
PEL 34.189411 | 139. 133461 856. 296 | 190. 6979061 |  342. 5184
a5 34. 676412 131. 78989 348.32 | 182. 885002 139. 328
(21053 36. 178421 | 133.323571 558.983 | 186.9933999 | 223.5932
7=103 33.748686 | 129. 785437 230. 204 | 179. 2877042 92. 0816
KEEREAR 40. 19175 140. 37156 | 1294.548 | 194. 2877886 | 517.8192
e AR 25. 846804 | 131.263481 658. 955 | 188. 4225424 263. 582
EZ1 24.653418 | 124. 675463 968.316 | 191. 7658843 |  387. 3264
PN 33.026302 | 131.505465 173. 636 | 176. 8382672 69. 4544
R 45.24188 | 141.187328 | 1763.529 | 196.9730772 | 705.4116
&l 44, 303823 | 143. 404055 1794. 76 | 197. 1255527 717.904
LR 25.944715 | 131. 326787 648.972 | 188.2899466 | 259. 5888
B, 42.071623 |  139. 43268 1396. 32 | 194. 9451244 558. 528
THE; 24.825582 | 125. 145344 926.102 | 191. 3786025 |  370. 4408
B[] 26.592577 | 127. 240358 650. 574 | 188. 3113615 | 260. 2296
/IMEHE 33. 190706 | 129. 090335 204. 2 | 178. 2468815 81.68
el 38.060525 | 138.414155 | 1009.949 | 192. 1314147 | 403. 9796
B 33.013606 | 129. 192354 182.975 | 177. 2970681 73.19
B R 26.167442 | 127.293201 690. 283 | 188. 8265106 | 276. 1132
I ] 24.059835 | 123.805629 | 1072.938 | 192. 6570185 |  429. 1752
HLE 26. 722701 | 127. 786999 613.731 | 187.8049887 | 245. 4924
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(5) VERA 47 48 )& 81 I =

B4 A 512, VERA AHEEBHFEN D OENZER L D2 R LT-, MPICH b L 1T, %4 T
DZEWEN EORREITH 20T, EMEREED EOREDH 502 TE 2, RITIT, MO BT
&L R TR 5 B AR M OREKIERIZ DWW T h R LT,

B (to VERARIE B S)

AMREMKkm) (A1)
[ — ]
0 284851

<) >
- . &
VERARIEEER ~

OFS

XA 5 VERAAIESR & E A2 B
23k (From VERA 346 [ 7)) R R [ECHREEBE (km) B H 22 $H 2% (dB) KA (dB)
VERA 13 38 5 801 &) 24.41219 | 124. 170904 0 0 0

AU EIBR 35.549517 | 139.785472 | 1943.476 | 197.8170083 | 777. 3904
i FH [ 35. 777116 | 140.382969 | 2002.307 | 198.076038 | 800.9228
e e I 34.430525 | 135.231963 | 1542.297 | 195.8087849 | 616.9188
&l 33.585874 | 130.450823 | 1186.027 | 193.5273162 |  474.4108
AR 26.194672 | 127. 646002 401.78 | 184.125191 160. 712
Tk 42.78602 | 141.679941 2595. 22 | 200. 3289083 |  1038. 088
PNAEE] S 34.781943 | 135.440151 | 1582.935 | 196. 0346863 633. 174
HhE I s 34.857858 | 136.805603 | 1681.669 | 196.560235 | 672.6676
R 31.803467 | 130.719292 | 1041.076 | 192. 3951625 | 416. 4304
i 38.140129 | 140.913879 | 2197.327 | 198.8833185 | 878.9308
REA 32.837377 | 130.855112 | 1139.117 | 193. 1768284 | 455. 6468
= 31.877093 | 131.448669 | 1092.685 | 192. 8153243 437. 074
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AhE 35. 256324 136. 92377 1718.579 | 196. 7488147 687. 4316
FALL 33.8265563 | 132.700707 1332.19 | 194. 536748 532. 876
Rk 32.917253 129. 913 1096. 554 | 192. 8460251 438. 6216
il 34.632652 | 135. 224456 1557.21 | 195. 8923683 622. 884
B 37.956305 | 139.109947 2063. 944 | 198. 3393829 825. 5776
B 24.396457 | 124. 244999 7.711 | 149. 7879838 3. 0844
AVZ:S 34.596078 | 135.598251 1579. 446 | 196. 0155203 631. 7784
N 34. 435661 132. 919671 1396. 864 | 194. 9485089 558. 7456
K5y 33.479845 | 131. 737191 1245. 717 | 193. 9538125 498. 2868
AL 33.845754 | 131.035122 1239.944 | 193. 9134661 495. 9776
[N 34.214153 | 134.015791 1445. 74 | 195. 2472307 578. 296
PEE 41.770294 | 140. 8211439 2464.775 | 199. 8809703 985. 91
fSpal 33.546083 | 133. 669408 1370. 355 | 194. 7820864 548. 142
K 39.615734 | 140. 219085 2259.984 | 199. 127532 903. 9936
AN 36.394918 | 136. 407557 1770.795 | 197. 0087904 708. 318
(=85 24.782771 125. 294979 121. 017 | 173.7024048 48. 4068
HAR 40. 733797 | 140. 689547 2375.084 | 199. 5590043 950. 0336
GhES) 28.431822 | 129.713134 709. 75 | 189. 0675327 283.9
gk (FLIR) 43.117547 | 141. 381123 2605. 308 | 200. 3626061 | 1042. 1232
HIR 42.732546 | 143. 218076 2680. 569 | 200. 6099655 | 1072. 2276
HE 35.413514 | 132. 889648 1480. 362 | 195. 4527832 592. 1448
AR 35.67233 | 139. 527681 1932.414 | 197. 7674282 772. 9656
[if] 1Lt 34.75678 | 133. 855019 1479. 847 | 195. 4497616 591. 9388
RS 39.429292 | 141. 135419 2304. 288 | 199. 2961599 921. 7152
1A 33. 149668 | 130. 302462 1137.915 | 193. 1676211 455. 166
E7lll3 43. 040846 | 144.192979 2762. 379 200. 87109 | 1104.9516
(Y= 34.132769 | 134.606851 1477.831 | 195. 4379201 591. 1324
Eeli] 34.795916 | 138. 189805 1776.7 | 197. 0377139 710. 68
eyl 43.880168 | 144. 164246 2823.872 | 201. 0623248 | 1129. 5488
s 37.228021 | 140. 427863 2100. 775 | 198. 4930169 840. 31
L% 38. 412086 140. 37149 2180. 226 | 198. 815455 872. 0904
B 558 33.930009 | 131. 278983 1260. 465 | 194. 0560405 504. 186
alE) 34.590858 | 133.933323 1471.017 | 195. 3977785 588. 4068
B 36. 648648 | 137.187364 1840. 33 | 197. 3433388 736. 132
KT GEfR) 35.493482 | 133. 239365 1506. 677 | 195. 6058278 602. 6708
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B 43.670501 | 142.447337 | 2709.272 | 200.702477 | 1083.7088
A 36. 166751 | 137.922647 | 1853.042 | 197. 4031514 | 741.2168
it 34.284703 | 129.330645 | 1203.031 | 193.6509619 | 481.2124
e 36. 142799 | 136.223922 | 1739.326 | 196. 8530444 |  695. 7304
ok (EH) 36. 181189 | 140.415605 | 2030.437 | 198.1972151 | 812.1748
USN= 26. 363955 | 126. 713975 335.002 | 182. 5463728 |  134.0008
s 27.835841 | 128.881129 604. 687 | 187. 6760373 | 241.8748
& 32.667182 | 128.83333 | 1022.031 | 192.2347135 | 408.8124
I=YUN 30. 385145 | 130. 659758 921.5 | 191. 3353319 368. 6
SEL 35.530101 | 134.165294 | 1563.006 | 195. 9246376 | 625. 2024
2] IS 33.662534 | 135.364255 | 1494.674 | 195.536359 | 597. 8696
N 34. 781532 | 139.360019 | 1863.186 | 197. 4505489 | 745, 2744
eS| 34. 146344 | 132.247268 | 1333.023 | 194. 5421775 |  533. 2092
FER 38.812362 | 139.787039 | 2171.795 | 198. 7818012 868. 718
N B 33.115152 | 139.786104 | 1801.123 | 197. 1562954 |  720. 4492
oKk BB 27. 430901 | 128. 705102 563. 992 | 187.0708845 | 225.5968
o7 30. 605345 | 130. 991057 961.329 | 191. 7028708 | 384.5316
ENES 35.512871 | 134.787023 | 1599.033 | 196. 1225751 | 639. 6132
= 28.321694 | 129.928165 719.376 | 189. 1845436 |  287. 7504
= 40.703205 | 141. 369154 2414. 1 | 199. 7005298 965. 64
K 32.482195 | 130.159284 | 1069.039 | 192. 6252998 |  427.6156
GRLERE 43.577526 | 144.960024 | 2848.507 | 201. 1377705 | 1139. 4028
REH 37.29323 | 136.961666 | 1876.585 | 197. 5127898 750. 634
55 27.043781 | 128. 401819 514.956 | 186. 2808279 |  205. 9824
HIRE 24. 467324 | 122. 979483 120. 966 | 173. 6986921 48. 3864
HEN 45.404522 | 141.802501 | 2818.087 | 201. 0445126 | 1127.2348
5 34.071994 | 139.559758 | 1835.967 | 197. 3227221 |  734. 3868
B 34. 369538 | 139.268635 | 1830.953 | 197. 2989686 | 732. 3812
fiibe = 34. 189411 | 139. 133461 1809. 64 | 197. 1972685 723. 856
i, 34.676412 | 131.78989 | 1355.262 | 194. 6858899 | 542. 1048
fRisz 36.178421 | 133.323571 | 1571.864 | 195.9737241 | 628. 7456
G153 33.748686 | 129.785437 | 1169.784 | 193. 4075383 | 467.9136
KEEgef 40.19175 | 140.37156 | 2313.696 | 199. 3315506 |  925. 4784
PN 25. 846804 | 131. 263481 732.571 | 189. 3424243 |  293. 0284
% RIH 24. 653418 | 124. 675463 57. 687 | 167. 2669926 23. 0748
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Ry R 33.026302 | 131.505465 | 1192.894 | 193.5774649 | 477. 1576
FIA, 45.24188 | 141.187328 | 2773.354 | 200. 9055308 | 1109. 3416
@l 44.303823 | 143.404055 | 2813.233 | 201. 0295387 | 1125.2932
=N 25.944715 | 131. 326787 740.931 | 189.4409811 | 296. 3724
B, 42.071623 |  139.43268 | 2412.233 | 199. 6938098 |  964. 8932
THiE 24.825582 | 125. 145344 108. 775 | 172. 7760085 43.51
B4t 26.592577 | 127. 240358 391.852 | 183.9078674 |  156. 7408
/IMEE 33.190706 | 129.090335 | 1084.624 | 192. 7510089 |  433. 8496
e 38.060525 | 138.414155 | 2027.386 | 198.1841535 | 810. 9544
LEE 33.013606 | 129.192354 | 1071.742 | 192. 6472369 |  428. 6968
B L[] 26. 167442 | 127. 293201 369. 688 | 183.4021493 |  147. 8752
I FA ) 24. 059835 | 123. 805629 53. 854 | 166. 6697863 21.5416
LB 26. 722701 | 127. 786999 444. 409 | 185. 0011159 | 177.7636

23.2  [EWNZEH AR A & U T FEIR R SCBURIFT (k9 2 BRAE K& UMW 1 #

R ofEE, REBRE AT, EEHEEBRO R — A= b miER e AT L, 22k
KILERNCEEY E L TOWSERDH DA, T4 7oy DIC kR RK(H 5720, BE
I 24. 1 ICaR~~72 | ZEfL, REIRRICI A, BPRAZEH L, 25E L L THREAAFHE
wHEH L,

=</

) FA 7=y VI LD EHHEOFE L G L B EH]

LTS, ITU-R P.526-14 2252 LI AR OR I TIEZK A 6 12”7, start & stop
X, BEFTEAE RN TS ED, FAxAX— MK EA Ny THIE TH D, start & stop D
(2. BUORTE O RIINRH 1256, bmWEFT 2 ER A >k obs & LTS, ZI T,
start & stop ZHREATEAEOMEE % slope_a & L, TN EEAZTHEMMOMEX % slope_b &
L. slope_b 7% obs ZiliEd % & 5 REMTEB VT, start 205 EHINCIER L2 B/ & DA
% intercept y & L CH &, slope_b 2% obs Z @il 2 EARIZIBWTHIIIER L slope_a & D
A% diffraction base point & L. obs & diffraction base point O FEEfEZ H, start &
diffraction base point & ®OiEEf% D1, diffraction base point & stop & OEp#fE% D2 &4
by ITNHDORT A—EMNE factor v ZaHE., [BIFTHHEKL Gdiff (dB) 2155,
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Intercepty |

SI.,OQe b EE

diﬁrac‘_[}-on base point

MA6 JFA7xyIiIZXdEIFELREHGE

flE LT, HARERRZEH L | B LFEERBANFEOEEEERA LIord, HHLE
D1(m), D2(m), H(m) Z AT, factor v Z&t& L. [FIFHELK Gdiff (dB)=61. 16dB D&% 15
7=,
KA1 REREBRZEE~TILFHERSRFTROEIHEE
(1) ZZHFODL — & — DL AR

freq (GHz) 96.00
A (m) 0.00

(2) A2 —FRUR by 7Him, EifHS

S S
start(m) 0.00 5.37
obs(m) 113470.00 2310.9|7KF 5 A1 T O [B] 37 H#h 52 BEAE
stop(m) 126595.00 1348.2
(3) BERZEMIEX
8% (dB) 174.09
(@) 47Ty PIck BEITEL
slope_a 0.01
slope_b -94.27
intecept y(m) 10699669.95
diffraction base point(m) 113481.74 | 1203.734|x, yEEIZ
D1 (m) 113488.07
D2 (m) 13114.05
H (m) 1107.23
factor v 258.35
Gdiff (dB) 61.16
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(2) [EIP 22 9% & 4573 R ST R & oD W 1 el

LUF ofaud, Bih, ftih s HICHAIT m Z27- L, Ao Om (T2585, Ml —F A M %5
ET BB RIBRROHET 22EENLOHETH D, 22 SR KB/ EZ /AT L
SOWEEHREZ R L TRY, K& vz, EERSBRRFEICEYT ¢ 2/ G883 H 508 9 0>
ZERTHILENTE D,

O [E PR 2= Pk
25570 | L= R B T VERA 7K IR 55
5000 1000
0 ——-J"\’“,W’./W\l~ 0 ._M
0 50000 100000 150000 0 200000 400000 600000
VERA /NE RIS VERA AR
500 2000
0 A ] 0 M_I_A_)J“
0 500000 1000000 1500000 0 500000 1000000 1500000
VERA 14 46 5 8L =
500
0 J [}
0 1000000 2000000 3000000
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Bk H EFRZE
B 320 |1 R L T
5000

0 4—“”’“Hv,whh
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VERA A48 S5 81 =
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B VG [ BR 22
25370 |1 5= R B T
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0 500000 1000000 1500000
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VERA K IR F
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Ot i 22 H

35370 |15 AR B T
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O E Rz
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T H R AL AT
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FREOWEE ® O oo 2EHs Lo K SCBIHE & oBRITRE L RO TR E, — &
L CRIZTRT,
EAE | BEZE | KK =14 [iEES
No. ECRES TERE | MHRE | BE Ak B RXA
(km) (dB) (dB) (dB) (dB)
126.6 | 174.1 50. 6 61.2 | 285.9 | B |LFH BIRBLHIET
415.3 | 184.4 | 166.1 49.0 | 399.5 | VERA ZKIRBLHIJ
1 HRORCE| B 965.8 | 191.7 | 386.3 36.8 | 614.9 | VERA /N AR
963.4 | 191.7 | 385.4 50.3 | 627.4 | VERA NSRBI
1943.5 | 197.8 | 777.4 44.2 | 1019.4 | VERA f3E SIS
173.6 | 176.8 69. 4 58.5 | 304.8 | Bl LG R EMIAT
378.4 | 183.6| 151.3 50.0 | 385.0 | VERA /KRB
2 i FH [T B 978.6 | 191.9| 391.4 0.0 | 583.3 | VERA /N JRBLHI
1023. 1 192.2 | 409.2 49.1 | 650.6 | VERA AR
2002.3 | 198.1| 800.9 44.0 | 1043.0 | VERA f3E S &S
339.6 | 182.7 | 135.8 54.8 | 373.2 | B ILFEE IR ELHIET
741.2 | 189.4 | 296.5 56.6 | 542.5 | VERA /KIRBLHI
3 RAvE [ R 1052.5 | 192.5 | 421.0 55.9 | 669.3 | VERA /)N JE & I &
537.2 | 186.6 | 214.9 54.6 | 456.1 | VERA ASKELHIR
1542.3 | 195.8 | 616.9 46.4 | 859.1 | VERA A48 &R
779.3 | 189.9 | 311.7 57.0 | 558.6 | B LFH R BLIIAT
1138.1 193.2 | 455.2 49.9 |  698.3 | VERA ZKINBLHIF
4 1 ] 1339.5 | 194.6 | 535.8 51.4 | 781.8 | VERA /N JEUBLIAIR
203.8 | 178.2 81.5 55.3 | 315.1 | VERA AKELHIR
1186.0 | 193.5| 474.4 48.8 | 716.7 | VERA f3E S &S
1493.3 | 195.5 | 597.3 58.3 | 851.1 | B}l (LF=H B BT
1908.4 | 197.7 | 763.4 55.4 | 1016.4 | VERA /KRB
5 Eil 3] 1453.3 | 195.3 | 581.3 32.7 | 809.4 | VERA /N RV =
673.0 | 188.6 | 269.2 32.6 | 490.4 | VERA NSRBI
401.8 | 184.1 160. 7 58.7 | 403.6 | VERA 48 &=
808.1| 190.2| 323.3 44.8 | 558.2 | B LT BIRBLIIET
408.2 | 184.3 | 163.3 49.2 | 396.8 | VERA ZKIRBLHIF
6 BT :
1741.8 | 196.9 | 696.7 43.2 | 936.8 | VERA /AR
1576.4 | 196.0 | 630.6 48.5 | 875.1 | VERA AKELHIR
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2595. 200. 1038. 1 45, 1284. 0 | VERA f738 SELHI 7
304. 181. 121.7 57. 360.9 | BFi L5 EE AR T
699. 188. 280. 0 56. 525. 7 | VERA KRB
7 pNUTES[ES 1070. 192. 428.0 54, 675. 4 | VERA /N3 JFHE /=)
574. 187. 229. 8 53. 470. 4 | VERA ASRELHI
1582. 196. 633. 2 51. 880. 7 | VERA e 5 &1/
193. 177. 77.4 59. 314. 4 | B L AR BT
611. 187. 244. 4 55. 487.4 | VERA 7K IR
8 SRS 1003. 192. 401. 5 31. 625. 1 | VERA /NSRBI /)
685. 188. 274.3 52. 515.0 | VERA ACKELIR
1681. 196. 672.7 54. 923. 8 | VERA 48 5815
851. 190. 340. 5 56. 587. 1 | Bpi |15 e LRI
1245. 194. 498. 1 51. 743.6 | VERA /KRB
9 S 1230. 193. 492.3 50. 736. 6 | VERA /N JRUBLHI R
27. 160. 10.9 0. 171.6 | VERA AR
1041. 192. 416. 4 61. 670.2 | VERA £ 38 S5
326. 182. 130. 6 55. 368. 2 | B30 1L e i LT
111. 173. 44.8 41. 259.0 | VERA ZKIRBLHI 5
10 filis 1231. 193. 492. 5 22. 708. 3 | VERA /NS
1189. 193. 475.8 54, 724.1 | VERA ACKELHI R
2197. 198. 878.9 51. 1129. 4 | VERA £ 36 B
780. 189. 312.1 57. 559. 2 | BFi |15 e LRI
1159. 193. 463. 7 56. 714.0 | VERA ZKIRBLHI
11 N 1267. 194. 506. 8 57. 758. 7 | VERA /N5 8L /5
127. 174. 50. 8 51. 276.9 | VERA ASKELII
1139. 193. 455. 6 60. 709. 4 | VERA A3 HH B #LHE
790. 190. 316.2 52. 558. 5 | B30 1L e I LI
1190. 193. 476. 1 53. 722. 8 | VERA ZKINELHI 5
12 (= 1170. 193. 468. 2 0. 661.6 | VERA /NI
96. 171. 38.6 50. 261. 1 | VERA ASEHELHIR
1092. 192. 437. 1 52. 682. 7 | VERA 74 BB
159. 176. 63.9 58. 298. 4 | BFi |15 e AL T
569. 187. 227.9 57. 472.5 | VERA KRB
13 | AR
1035. 192. 414. 4 41, 648. 2 | VERA /)N SR )
717. 189. 286. 8 50. 525. 9 | VERA ASRELHI
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1718. 196. 687. 4 46. 930. 4 | VERA 48 58115
577. 187. 231.0 55. 473.7 | BRI e L
957. 191. 382.9 53. 627.5 | VERA KRB
14 G| 1179. 193. 471.6 54, 719.7 | VERA /NE RN
313. 182. 125. 2 52. 360. 0 | VERA AL
1332. 194. 532.9 48. 776.0 | VERA 48 S &L
855. 190. 342. 0 53. 586. 3 | B3 |11t FE MBI AT
1222. 193. 489. 0 57. 740. 4 | VERA ZK IR
15 FIff 1350. 194. 540. 0 54. 788. 7 | VERA /N FRBLAE
138. 174. 55.5 45, 276. 1 | VERA ASRELRI
1096. 192. 438. 6 56. 688. 4 | VERA 748 5815
329. 182. 131.7 56. 370. 6 | Bpi | L5 e LR T
725. 189. 290. 2 56. 535.8 | VERA KRB
16 Ui 1069. 192. 428.0 51. 672. 3 | VERA /N3 U SR
548. 186. 219. 6 53. 460. 3 | VERA ACKELIR
1557. 195. 622.9 51. 869. 8 | VERA £ 38 B4 /=
230. 179. 92.2 55. 326. 6 | B 1L R AT
219. 178. 87.8 56. 323.0 | VERA ZKIRELHI
17 AR 1239. 193. 495. 8 57. 746. 7 | VERA /NS
1049. 192. 419.7 47. 660. 0 | VERA AKAELHI
2063. 198. 825. 6 51. 1075. 6 | VERA 238 &1
1871. 197. 748.5 54, 1000. 7 | B30 (L= H B AL AT
2279. 199. 911.6 51. 1161. 8 | VERA 7RI
18 bEIREReEl 1826. 197. 730. 4 0. 927. 7 | VERA /N3 SN =
1016. 192. 406. 6 0. 598. 8 | VERA ASKELIIF
7. 149. 3.1 53. 206. 2 | VERA £748 B8R
301. 181. 120.5 54, 356.9 | Bpi 1L AR AT
704. 189. 281.9 56. 527.1 | VERA ZKIRELHI
19 N2 1044. 192. 417.9 57. 667. 7 | VERA /N5 JRUBHI )R
575. 187. 230. 2 52. 470.0 | VERA ACKELHI
1579. 196. 631.8 44, 872.4 | VERA 74 B @&
532. 186. 213.0 58. 458. 3 | BFi L5 EE AL T
898. 191. 359. 6 56. 606. 8 | VERA ZKIRNELHI 5
20 PN
1205. 193. 482.1 53. 729. 5 | VERA /NS JFHI 5
377. 183. 151.0 55. 389. 7 | VERA ASREL
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1396. 194. 558. 7 51. 805. 0 | VERA 48 B8R
674. 188. 269. 9 55. 513.8 | BFi |15 wE LI
1050. 192. 420. 2 56. 669. 2 | VERA 7RI
21 Koy 1230. 193. 492. 4 45. 731. 4 | VERA /NSRBI
221. 179. 91.0 55. 325.9 | VERA ASRELHI
1245. 194. 498. 3 50. 743.0 | VERA 38 B LR

718. 189. 287.3 57. 533.6 | By 1L AT
1077. 192. 430. 9 56. 680. 6 | VERA ZKIRELHI
23 e 1307. 194. 523. 1 45, 762. 8 | VERA /|Na R ELIAR
239. 179. 95.7 55. 330.6 | VERA AEBLAIR
1239. 193. 496. 0 50. 740. 6 | VERA 43 HH B @R
449, 185. 179.8 58. 423.0 | Bpi |15 o e LRI
837. 190. 335. 1 52. 577.6 | VERA /K IRELHIS
24 A 1113. 193. 445. 3 53. 692. 0 | VERA /N S8R0 /=
431. 184. 172.7 53. 411.2 | VERA AL
1445. 195. 578. 3 54. 827.9 | VERA A8 5 &1 5
678. 188. 271. 2 42, 502.5 | B3 1L AT
294. 181. 117.6 51. 350. 3 | VERA 7RI
25 BE 1633. 196. 653. 3 48. 897. 8 | VERA /N RN /=
1445. 195. 578. 2 51. 824.8 | VERA AL/
2464. 199. 985.9 43. 1229. 1 | VERA 48 5815
513. 186. 205. 6 52. 444.5 | BP0 L ET R LR
912. 191. 364. 9 56. 612.2 | VERA /K IRELHI/S
26 %0 1089. 192. 435.6 0. 628. 4 | VERA /)N LR
362. 183. 145. 1 49. 377.6 | VERA ASKELHI
1370. 194. 548. 1 47. 790. 8 | VERA A48 S &1
435. 184. 174.2 49. 408. 8 | BFi |15 EE AL T
95. 171. 38.1 56. 266. 3 | VERA 7RI
27 K H 1401. 195. 560. 5 53. 808. 8 | VERA /INA% JFUBLHI =
1241. 193. 496. 7 48. 739. 2 | VERA ACKELHI R
2260. 199. 904. 0 48. 1151. 5 | VERA 336 SELH &
192. 177. 77.0 64. 319. 4 | BF |15 e BRI T
28 | /R
515. 186. 206. 1 55. 447.5 | VERA 7K B f&
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1168. 193. 467. 4 58. 718. 8 | VERA /NI
754. 189. 301. 6 51. 542.8 | VERA AKELHIF
1770. 197. 708. 3 47. 952. 7 | VERA 48 5815
1767. 197. 707.0 56. 960. 8 | B3/ |11t ARSI AT
2178. 198. 871.3 53. 1123. 3 | VERA KRB
29 B 1712. 196. 685. 1 0. 881. 9 | VERA /NSRBI =
922. 191. 368. 8 0. 560. 1 | VERA AL
121. 173. 48. 4 57. 279.6 | VERA e 5 &1
565. 187. 226. 3 50. 464. 2 | B30 | L R AT
181. 177. 72.7 58. 307.9 | VERA /K IRELHIS
30 FiH 1519. 195. 607.9 53. 856. 6 | VERA /INA%JELLH =)
1355. 194. 542. 3 50. 787.4 | VERA ASKELIIE
2375. 199. 950.0 43. 1193. 1 | VERA 48 5815
1172. 193. 468. 8 58. 721. 32 L R AL T
1587. 196. 634. 8 53. 884. 8 | VERA ZKINELHI R
31 Ak 1240. 193. 496. 4 0. 690. 3 | VERA /NSRBI /)
374. 183. 149. 7 0. 333.2 | VERA ASRELHI
709. 189. 283.9 45. 518. 3 | VERA f738 B
834. 190. 333.8 39. 564. 1 | B3/ L= R ST
442, 185. 177.2 53. 416.0 | VERA ZKIRELHI 5
32 Frgk (FLIR) 1779. 197. 711.8 45, 953. 9 | VERA /N4 RN /)
1587. 196. 635.0 51. 882. 6 | VERA ARELHI
2605. 200. 1042. 1 54, 1296. 9 | VERA A3 6 B &1 R
857. 190. 342.9 48. 582. 2 L B AT
436. 184. 174.6 57. 417.3 | VERA /K IRELHIS
33 EIIN 1737. 196. 695.0 52. 944. 1 | VERA /N3 JEUBHI =
1661. 196. 664. 4 56. 917. 6 | VERA ASRELI
2680. 200. 1072.2 57. 1329.9 | VERA £48 BB H
508. 186. 203. 5 60. 450. 6 | BFi 115 H e AL T
839. 190. 335. 6 55. 581.6 | VERA ZKIRNELHI
34 HH=E 1279. 194. 511.8 53. 759.9 | VERA /NA% UL &)
465. 185. 186. 3 50. 421. 8 | VERA ACKELHI
1480. 195. 592. 1 51. 838.6 | VERA 74 B &L &
100. 172. 40.0 62. 274. 2 | B30 1L I BRI
35 | A
409. 184. 163.8 45, 393. 7 | VERA ZK IR
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985. 191. 394. 0 39. 625. 1 | VERA /]N% U8R
947. 191. 379. 1 62. 633.4 | VERA AKELIIR
1932. 197. 773.0 51. 1022. 4 | VERA f738 SELH| R
439. 184. 175.9 57. 418.7 | B 1L AR BT
809. 190. 323. 8 56. 570. 2 | VERA 7K IR
36 [i] 111 1165. 193. 466. 2 42. 702. 0 | VERA /N LI R
461. 185. 184. 4 51. 420. 7 | VERA ASRELHI
1479. 195. 591. 9 47. 835.0 | VERA e 5 &1
452, 185. 181. 0 52. 418. 6 | B30 1Ly i LI
32. 162. 13.1 47. 222.8 | VERA KRB
37 & 1372. 194. 548. 8 48. 791. 7 | VERA /NERBLNE
1289. 194. 515. 6 50. 760.0 | VERA ASKELIR
2304. 199. 921.7 48. 1169. 8 | VERA 48 5815
811. 190. 324. 4 54, 569. 320 L= R AR T
1178. 193. 471.2 57. 722.1 | VERA /KRB
38 18 1328. 194. 531.5 48. 774.8 | VERA /NE LR
156. 175. 62. 4 50. 288. 6 | VERA ASRHELHI
1137. 193. 455. 2 56. 705. 1 | VERA 38 B 8L R
928. 191. 371.4 50. 613.0 | B9 1L R AT
504. 186. 201.7 56. 444.7 | VERA KRB
39 B 1778. 197. 711.4 0. 908. 4 | VERA /N R /=
1743. 196. 697. 2 50. 945. 0 | VERA AR
2762. 200. 1105. 0 44, 1350. 4 | VERA 48 581
405. 184. 162. 4 54, 401. 0 L= B A R T
804. 190. 322.0 56. 568. 7 | VERA /K IRELHI/S
40 e 1067. 192. 427.1 0. 619. 7 | VERA /N3 U8R =
470. 185. 188. 4 59. 433. 1 | VERA ASRELHI
1477. 195. 591. 1 54, 840. 7 | VERA 74 B &L &
130. 174. 52.0 57. 283.9 | BFi L5 R AL T
548. 186. 219. 2 56. 462. 4 | VERA KRB
41 Garal 936. 191. 374. 6 0. 566. 1 | VERA /NI R
796. 190. 318.8 56. 565.5 | VERA ACKELHIE
1776. 197. 710.7 48. 956. 1 | VERA 748 BB &
1006. 192. 402. 4 48, 643. 2 | B3 LSRR AT
42 Eeihll .
584. 187. 233.9 54. 476.0 | VERA ZK IR
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1870. 197. 748. 4 51. 996.9 | VERA /]N% UL R
1804. 197. 721.8 52. 971.6 | VERA ACKELHI
2823. 201. 1129.5 52. 1382.6 | VERA o3 5811~
225. 179. 90. 2 59. 329.0 | BRIt ARSI AT
220. 178. 88.1 49. 316. 7 | VERA ZK IR
43 e 1136. 193. 454. 6 52. 699. 7 | VERA /NSRBI =
1099. 192. 439. 8 58. 691. 3 | VERA ASRELHI
2100. 198. 840. 3 53. 1092. 4 | VERA 48 581
321. 182. 128. 6 52. 363. 3 | Bl L AR AT
103. 172. 41.5 60. 274.7 | VERA /K IRELHIS
44 [LiFE 1267. 194. 506. 9 59. 760. 7 | VERA /N5 JRUBLHI R
1167. 193. 467. 2 53. 714.1 | VERA ASKELIE
2180. 198. 872. 1 54. 1125. 7 | VERA 48 5815
693. 188. 277.6 57. 524. 32 L R AL T
1053. 192. 421. 4 57. 670.9 | VERA KRB
45 P S 1293. 194. 517. 4 49. 760.9 | VERA /N RN
254, 180. 101. 8 49. 331. 6 | VERA ASRELHI
1260. 194. 504. 2 47. 746. 2 | VERA f3E B ELHIE
439. 184. 175. 8 56. 417. 4 | B30 | L AR I AT
815. 190. 326.3 52. 568.9 | VERA ZKIRELHI
46 i) P 1147. 193. 459. 0 38. 690. 9 | VERA /NSRBI /)
453, 185. 181.3 52. 418.8 | VERA ASRELHI
1471. 195. 588. 4 51. 835. 1 | VERA £348 S&1HIF
139. 174. 55.8 63. 294. 2 L B AT
443, 185. 177.3 54. 416. 3 | VERA /K IRELHIS
47 = 1161. 193. 464. 5 59. 717.6 | VERA /NEREBLINE
825. 190. 330. 2 50. 571. 1 | VERA ASRELI
1840. 197. 736. 1 56. 989. 5 | VERA 74 BB
476. 185. 190. 4 61. 437.5 | BF L5 e B T
807. 190. 323.0 54. 567. 2 | VERA ZKIRELHI
48 KA (ER) 1263. 194. 505. 2 52. 751. 7 | VERA /N3RS
489. 185. 196.0 52. 434.5 | VERA AKELHI
1506. 195. 602. 7 53. 851.4 | VERA 74 B &L &
922. 191. 369. 0 48. 609. 0 | %5320 | L= e i BLHIFT
49 B
515. 186. 206. 3 55. 447. 6 | VERA ZK IR
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1839.5 | 197. 735.8 47.9 | 981.1 | VERA /NAEJRALINS
1691.0 | 196. 676. 4 52.1 | 925.1 | VERA ASKELAIR
2709.3 | 200. 1083. 7 42.6 | 1327.0 | VERA f3E B &S
55.3 |  166. 22.1 68.9 | 258.0 | HFil [LF-H B IAMIFT
434.3 | 184. 173.7 58.3 | 416.8 | VERA ZKIRBLHIJR

50 (VN 1085.2 | 192 434. 1 61.2 | 688.0 | VERA /]NAEJFAE =
847.3 | 190. 338.9 64.9 | 594.4 | VERA AKBLHIE
1853.0 | 197. 741. 2 60.5 | 999.1 | VERA f¥E BEHIE
853.1 | 190. 341.2 51.2 | 583.1 | ¥R L0 B ALIRIFT
1182.5 | 193. 473.0 54.0 | 720.5 | VERA /KIRBLHIR

51 popest 1467.8 | 195. 587. 1 48.5 | 831.0 | VERA /)NS5
299.8 | 181. 119.9 46.4 | 347.9 | VERA ACRELHIR
1203.0 | 193. 481.2 51.1 | 725.9 | VERA f3E S &S
203.8 | 178. 81.5 63.3 | 323.0 | B9 L R BLAT
545.6 | 186. 218.3 52.6 | 457.6 | VERA /KIRBLHIR

52 &3t 1152.8 | 193. 461. 1 57.4 | 711.8 | VERA /N LIRS
723.3 | 189. 289. 3 50.8 | 529.3 | VERA AKBLHIR
1739.3 | 196. 695. 7 47.9 | 940.4 | VERA A4E SER

I T T R I I I

177.0 | 177. 70.8 53.8 | 301.6 | B0 LFH R BLIAT
333.7 | 182 133.5 51.4 | 367.4 | VERA ZKINBLHIR

54 Ky (FH) | 1022.2 192. 408.9 0.0 | 601.1 | VERA /N4 &350 &)
1044. 1 192. 417.7 52.8 | 662.9 | VERA NSRBI
2030.4 | 198. 812.2 49.0 | 1059.4 | VERA f3E S &1
1542.1 | 195. 616.8 54.0 | 866.6 | i LIFH B BT
1952.3 | 197. 780. 9 53.3 | 1032. 1 | VERA ZK{RBLHI

55 K S 1543.5 | 195. 617.4 48.3 | 861.5 | VERA /NS FEHI /5
698.3 | 188. 279. 3 47.4 | 515.6 | VERA ACEELHI
335.0 | 182 134. 0 58.8 | 375.4 | VERA f3E B &I
1276.0 | 194. 510.4 57.9 | 762.4 | Bl LT BIERELIET
1689.8 | 196. 675.9 53.9 | 926.4 | VERA ZKIRBLHIR

56 = 1320.1 | 194. 528.0 45.0 | 767.4 | VERA /N JEEL IR
459.1| 185. 183.6 39.4 | 408.3 | VERA AKELHIR
604.7 | 187. 241. 9 59.4 | 488.9 | VERA A 4H BEHI

57 | @i 958.3 | 191. 383.3 54.8 | 629.8 | B ILFH B BT
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1320. 194. 528. 0 57. 779.5 | VERA ZKINELHI R
1431. 195. 572.6 50. 817.9 | VERA /]N% U1 R
182. 177. 73.0 57. 308.0 | VERA AKELHIF
1022. 192. 408. 8 55. 656. 2 | VERA e 5815
954, 191. 381.6 52. 626.0 | B9 1Lt AR BT
1362. 194. 545. 0 54, 793.7 | VERA ZK IR
58 B 1185. 193. 474.3 0. 667. 8 | VERA /NSRBI =
152. 175. 61.0 46. 283.0 | VERA AR
921. 191. 368. 6 60. 620. 5 | VERA £ 38 B4 =
392. 183. 156. 9 60. 401. 320 L= R A R T
735. 189. 294. 1 57. 541.2 | VERA /K IRELHIS
59 JSER 1208. 193. 483. 4 49. 726. 3 | VERA /NEREBLANE
543. 186. 217. 4 50. 454. 1 | VERA ASRELRIR
1563. 195. 625. 2 48. 869.9 | VERA 48 5815
380. 183. 152.3 59. 395. 2 | Bpi | L5 e L
7917. 190. 318.9 53. 562. 4 | VERA ZKIRELHI
60 e e 981. 191. 392. 6 40. 625. 0 | VERA /NSRBI /)
508. 186. 203.3 54, 443.5 | VERA AKELHI R
1494. 195. 597.9 54. 848. 1 | VERA f738 B =
152. 175. 60. 9 52. 289. 4 | By 1L R AT
508. 186. 203. 2 46. 435.9 | VERA ZKIRELHI 5
61 K 895. 191. 358.0 57. 606. 9 | VERA /N S8R =
896. 191. 358.5 52. 601. 7 | VERA ASRELHI
1863. 197. 745. 3 30. 972.9 | VERA £748 S&1HF
601. 187. 240. 7 57. 485. 2 L B AL T
967. 191. 387.0 59. 637.7 | VERA /K IRELHIS
62 | HEH 1233. 193. 493.5 50. 738. 2 | VERA /]NEE R LR
315. 182. 126. 1 54. 362.9 | VERA ACKELHI
1333. 194. 533.2 53. 781.5 | VERA 48 BB
338. 182. 135. 6 46. 365. 1 | BFi 115 e B T
121. 173. 48.8 57. 280. 4 | VERA ZKIRELHI R
63 FEA 1319. 194. 5217.8 55. 777.3 | VERA /NI
1155. 193. 462. 1 51. 707.2 | VERA ACKELHIR
2171. 198. 868. 7 43. 1110. 8 | VERA A7 36 S5
64 ANLE 336. 182. 134.5 59. 376. 7 | B30 1L e i BT
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678.7 | 188.7| 271.5 49.7 | 509.8 | VERA /KIRBLHIR
707.5 | 189.0 | 283.0 56.0 | 528.0 | VERA /N RIS
891.7 | 191.1| 356.7 0.0 | 547.7 | VERA ASKBLIE
1801.1 | 197.2| 720.4 54.0 | 971.7 | VERA f3E BEIE
I T N I I

1320.9 | 194.5| 528.4 58.9 | 781.8 | B [LF-H B IANIFT
1735.7 | 196.8 | 694.3 55.3 | 946.4 | VERA ZKIRBLHIJR

66 ok B 1337.8 | 194.6 | 535.1 0.0 | 729.7 | VERA /N LN
507.2 | 186.1| 202.9 0.0 | 389.0 | VERA ASKHELHI
564.0 | 187.1| 225.6 53.5 | 466.1 | VERA AE BBLE
914.0 | 191.3 | 365.6 58.0 | 614.9 | B0 |LF-H B BLIIAT
1323.0 | 194.5 | 529.2 55.5 | 779.1 | VERA ZK{RBLHI

67 i+ 1161.9 | 193.4 | 464.7 0.0 | 658.1 | VERA /N JRBLHI
137.1| 174.8 54.9 59.6 | 289.2 | VERA ASEBLAE
961.3 | 191.7 | 384.5 46.6 | 622.8 | VERA AHE BBLIE
336.8 | 182.6 | 134.7 61.2 | 378.5 | BF L H B BLIIAT
690.9 | 188.8 | 276.4 57.1 | 522.3 | VERA ZKIRBLHIJR

68 1BE 1170.5 | 193.4 | 468.2 51.8 | 713.4 | VERA /N IR
580.4 | 187.3 | 232.2 56.0 | 475.4 | VERA AKBLHIE
1599.0 | 196.1 | 639.6 55.6 | 891.3 | VERA AE &R
1167.1 | 193.4 | 466.8 58.8 | 719.0 | B0 LFH B BT
1583.6 | 196.0 | 633.5 53.4 | 882.9 | VERA /KRB

69 | ER 1219.1 | 193.8 | 487.6 45.7 | 727.1 | VERA /AR
383.0 | 183.7| 153.2 0.0 | 336.9 | VERA ASRELAED
719.4 | 189.2 | 287.8 55.8 | 532.8 | VERA fiE S &L
585.7 | 187.4 | 234.3 48.4 | 470.1 | BP0 Lo B A AT
175.5 | 176.9 70. 2 52.5 | 299.7 | VERA ZK{RBLHIE

70 =3 1511.8 | 195.6 | 604.7 51.9 | 852.2 | VERA /N RIS
1395.3 | 194.9 | 558.1 47.7 | 800.8 | VERA AKBLHIJ
2414.1| 199.7 | 965.6 42.7 | 1208.1 | VERA f3E B &I

IR TR N N R N

856.5 | 190.7 | 342.6 56.4 | 589.7 | Bl LT BIRBLIIET
1234.7 | 193.9 | 493.9 55.3 | 743.0 | VERA /KIRBLHI)R

72 KEL
1308.8 | 194.4 | 523.5 48.6 | 766.5 | VERA /Na LR
85.6 | 170.7 34.3 51.7 | 256.6 | VERA AR
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1069.0 | 192.6 | 427.6 53. 674. 1 | VERA 736 SELHI 7
1012.8 | 192.2 | 405.1 46. 644. 1 | BF |15 o EE LRI
588.2 | 187.4 | 235.3 57. 480. 3 | VERA KRB
73 HE 1845.7 | 197.4 | 1738.3 32. 968. 3 | VERA /N5 R 5
1829.1 | 197.3 | 731.6 50. 978.9 | VERA AR/
2848.5 | 201.1 | 1139.4 49. 1390. 5 | VERA 48 5815
201.6 | 178.1 80.7 59. 318.3 | BRI AR BT
418.4 | 184.5| 167.4 56. 407.9 | VERA /KRB
74 HER 1234.4 | 193.9 | 493.8 54. 742.6 | VERA /NN
858.0 | 190.7 | 343.2 52. 586.5 | VERA AKELHI
1876.6 | 197.5| 1750.6 46. 995. 0 | VERA 748 581 5
1372.9 | 194.8 | 549.2 57. 800. 9 | Bpi |15 o e LRI
1788.0 | 197.1 | 715.2 52. 965. 0 | VERA /K IRELHI/H
75 5w 1369.7 | 194.8 | 547.9 0. 742.6 | VERA /N JRUBLHI R
557.6 | 187.0 | 223.1 25. 435.9 | VERA ASRELRIR
515.0 | 186.3 | 206.0 57. 449.5 | VERA £ 38 S5
1955.9 | 197.9 | 782.4 51. 1032. 2 | %930 1L e i LI
2357.6 | 199.5| 943.0 48. 1191. 1 | VERA KRB
76 53R 1949.3 | 197.8 | 779.7 0. 977. 6 | VERA /N R/
1089.5 | 192.8 | 435.8 0. 628.6 | VERA AKELHI 5
121.0 | 173.7 48. 4 41. 263. 3 | VERA f736 B
1087.3 | 192.8 | 434.9 49. 677.6 | BFi L5 e AR T
698.8 | 188.9 | 279.5 48. 516.8 | VERA /K IRELHI/S
77 FERN 2032.4 | 198.2 | 813.0 40. 1051. 5 | VERA /N3 JEUB13H) J=5
1806.6 | 197.2 | 722.6 47. 967. 6 | VERA AR
2818.1 | 201.0 | 1127.2 42, 1370. 7 | VERA A3 6 B &L
230.2 | 179.3 92. 1 55. 326. 4 | B30 1L I BT
579.0 | 187.3 | 231.6 47. 466. 4 | VERA ZKIRBLHI 5
78 —EE 814.6 | 190.3 | 325.8 0. 516. 1 | VERA /]N% B R
890.8 | 191.0 | 356.3 52. 600. 3 | VERA ACKELHIE
1836.0 | 197.3 | 734.4 32. 964. 0 | VERA 74 BB
189.2 | 177.6 75.7 57. 310.9 | BFu 115 H e LI T
554.2 | 186.9 | 221.7 46. 454. 8 | VERA ZKIRELHI 5
79 I -
854.7 | 190.7 | 341.9 41, 573.6 | VERA /)N U1 )
873.9 | 190.9 | 349.6 50. 591. 1 | VERA ASRELHI
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1831.0

197. 3

732. 4

33.7

963. 4 | VERA A3 58115

203.8 | 178.2 81.5 56.4 | 316. 1 | B9 [LF-H BIBNET
577.0 | 187.3| 230.8 46.1 | 464.2 | VERA ZKIRBLAIJR
85 T I 840.4 | 190.5 | 336.2 0.0 | 526.7 | VERA /N3 R
856.3 | 190.7 | 342.5 52.2 | 585.4 | VERA AKBLHIE
1809.6 | 197.2 | 723.9 38.2 | 959.3 | VERA AE BBLE
623.6 | 187.9 | 249.5 56.6 | 494.0 | BF50 (LFH R BT
967.7 | 191.8 | 387.1 54.3 | 633.1 | VERA KIRBLAE
86 | A 1302.8 | 194.3 | 521.1 51.8 | 767.2 | VERA /)NEE LR
348.3 | 182.9| 139.3 49.9 | 372.2 | VERA ASRBLHIR
1355.3 | 194.7 | 542.1 45.6 | 782.4 | VERA FE BRI
464.5 | 185.4 | 185.8 62.3 | 433.5 | BP0 (LFHT R BLIIT
762.8 | 189.7 | 305.1 55.9 | 550.7 | VERA ZKIRBLHIJR
87 (51053 1312.7 | 194.4 | 525.1 48.3 | 767.8 | VERA /N JEIEMIR
559.0 | 187.0| 223.6 51.8 | 462.4 | VERA AKBLHIE
1571.9 | 196.0 | 628.7 45.9 | 870.6 | VERA A 4E HEH
830.6 | 190.4 | 332.3 56.1 | 578.8 | B} (LFH B BLIAT
1178.5 | 193.5 | 471.4 54.4 | 719.3 | VERA /KIRBLAE
88 | ik 1402.3 | 195.0 | 560.9 52.8 | 808.7 | VERA /e LI
230.2 | 179.3 92.1 51.7 | 323.0 | VERA ARBLAIE
1169.8 | 193.4 | 467.9 55.4 | 716.7 | VERA fE B
500.0 | 186.0 | 200.0 49.6 | 435. W L R A T
134.4 | 174.6 53.8 59.3 | 287.7 | VERA /KIRBLH)R
89 KREFRETR 1463.0 | 195.4 | 585.2 49.2 | 829.7 | VERA /N JFE I =
1294.5 | 194.3 | 517.8 51.6 | 763.8 | VERA AKELHIR
2313.7 | 199.3| 925.5 45.4 | 1170.2 | VERA f3E B8
1313.6 | 194.4 | 525.5 60.0 | 779.9 | B LFH BIRBHIET
90 PRI 1738.5 | 196.8 | 695.4 51.9 | 944.2 | VERA ZKIRBLHIJ
1100.5 | 192.9 | 440.2 0.0 | 633.1 | VERA /NG JFALAIR
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659.0 | 188.4 | 263.6 34.4 | 486.4 | VERA NSRBI
732.6 | 189.3 | 293.0 50.2 | 532.6 | VERA AE BBLHE
1820.6 | 197.2 | 728.2 57.1 | 982.6 | ¥ |LF-H IR BLIIFT
2229.2 | 199.0 | 891.7 53.8 | 1144.5 | VERA ZKIRBLHIJE
91 % B 1777.2 | 197.0 | 710.9 26.3 | 934.3 | VERA /INAEJEAINS
968.3 | 191.8 | 387.3 0.0 | 579.1 | VERA ASKHELHI
57.7 | 167.3 23.1 58.6 | 248.9 | VERA fE B
716.9 | 189.2 | 286.8 55.1 | 531.0 | Bl L5 BN FT
1099.4 | 192.9 | 439.8 53.7 | 686.4 | VERA ZKIRBLHIJR
92 Koy Rk 1223.5 | 193.8 | 489.4 52.5 | 735.7 | VERA /)N RIS
173.6 | 176.8 69. 5 58.2 | 304.5 | VERA ASKBL/E
1192.9 | 193.6 | 477.2 57.1 | 727.8 | VERA A3E BBLE
1057.5 | 192.5 | 423.0 47.9 | 663.4 | B0 LB BLAT
678.5 | 188.7| 271.4 48.1 | 508.1 | VERA /KIRBLHIR
93 FI 2016.1 | 198.1| 806.4 45.6 | 1050.2 | VERA /N UL
1763.5 | 197.0 | 705.4 49.2 | 951.5 | VERA NSRBI
2773.4 | 200.9 | 1109.3 37.5 | 1347.7 | VERA AHESEH
1018.5 | 192.2 | 407.4 55.7 | 655.3 | BF5 LG H BB BLIIAT
604.5 | 187.7 | 241.8 54.8 | 484.3 | VERA ZKIRBLHIJ
94 Gl 1912.7 | 197.7 | 765.1 54.2 | 1017.0 | VERA /)N MR
1794.8 | 197.1 | 717.9 48.8 | 963.9 | VERA AKBLHIE
2813.2 | 201.0 | 1125.3 47.1 | 1373.4 | VERA f3E S &S
1301.1 | 194.3| 520.4 59.2 | 774.0 | BF0 LFEE R BT
1725.9 | 196.8 | 690. 4 54.0 | 941.1 | VERA ZKRBLHI
95 ERIHK 1092.5 | 192.8 | 437.0 0.0 | 629.8 | VERA /NE IR
649.0 | 188.3 | 259.6 32.7 | 480.6 | VERA NSRBI
740.9 | 189.4 | 296.4 47.4 | 533.2 | VERA A4 BER
685.3 | 188.8| 274.1 52.1 | 515.0 | B9 [LF=H BIRBHFT
356.6 | 183.1| 142.6 55.5 | 381.2 | VERA ZKIRELHI
96 B, 1681.0 | 196.6 | 672.4 48.4 | 917.3 | VERA /N RIS
1396.3 | 194.9 | 558.5 52.3 | 805.8 | VERA ASRBLHIE
2412.2 | 199.7 | 964.9 40.1 | 1204.7 | VERA f3E B &I
I T T N I N N
1774.2 | 197.0 | 709.7 58.1 | 964.8 | BFi (LF-H B BLIAT
98 T LS .
2184. 1 198.8 | 873.7 53.7 | 1126.2 | VERA /KRB
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1726.7 | 196.8 | 690.7 0.0 | 887.5 | VERA /NEJFBLAIG
926.1 | 191.4 | 370.4 23.3 | 585.1 | VERA ASKELAIE
108.8 | 172.8 43.5 57.4 | 273.7 | VERA AE BBLE
I E TR N U NN N

1487.6 | 195.5 | 595.0 57.9 | 848.4 | BF0 LFH B BLIIAT
1899.3 | 197.6 | 759.7 54.3 | 1011.7 | VERA ZKIRBLHIJR

100 | 3E[E 1488.7 | 195.5 | 595.5 42.0 | 833.0 | VERA /N R8I
650.6 | 188.3 | 260.2 0.0 | 448.5 | VERA ASKELHI
391.9 | 183.9| 156.7 58.0 | 398.6 | VERA A B
913.1| 191.3 | 365.2 56.1 | 612.5 | B30 L= B Bl AT
1266.8 | 194.1| 506.7 57.0 | 757.8 | VERA /KIRBLHIR

101 | /MEA 1432.4 | 195.2 | 573.0 51.2 | 819.3 | VERA /&L
204.2 | 178.2 81.7 0.0 | 259.9 | VERA ASRELIE
1084.6 | 192.8 | 433.8 53.6 | 680.2 | VERA AE BBLIE

234.9 | 179.5 94.0 55.3 | 328.7 | BRI H BB BLIIAT
265.1 | 180.5| 106.0 55.1 | 341.6 | VERA ZKIRBLHIJR

103 | s 1267.4 | 194.1| 507.0 53.6 | 754.6 | VERA /)N RIS
1009.9 | 192.1 | 404.0 50.0 | 646. 1 | VERA AKBLHI
2027.4 | 198.2 | 811.0 48.5 | 1057.7 | VERA A B
911.9 | 191.2| 364.8 55.0 | 611.0 | B30 LF=gi B BLIIAT
1270.3 | 194.1| 508.1 57.9 | 760.1 | VERA ZK{RBLHI

104 | BB 1415.6 | 195.1| 566.2 49.4 | 810.7 | VERA /NaJEULI R
183.0 | 177.3 73.2 0.0 | 250.5 | VERA ASRELAID
1071.7 | 192.6 | 428.7 55.9 | 677.3 | VERA A 4E SER
1518.8 | 195.7 | 607.5 58.0 | 861.2 | B¢l |LF=H BIRBHFT
1932.6 | 197.8 | 773.0 53.6 | 1024.4 | VERA /KIRBLHI)

107 | BERM 1488.7 | 195.5 | 595.5 33.4 | 824.4 | VERA /N RIS
690.3 | 188.8 | 276.1 0.0 | 464.9 | VERA ASKELHI
369.7 | 183.4 | 147.9 59.3 | 390.5 | VERA A 4E 5 EH=
1929.0 | 197.8 | 771.6 51.7 | 1021. 1 | B9 [LF=H BIRELIET

108 | ik FEfH 2336.3 | 199.4 | 934.5 53.5 | 1187.4 | VERA /K{RBLHIE
1878.2 | 197.5 | 751.3 0.0 | 948.8 | VERA /NG JFALAIR

194




CR)Z7L—=77T R LTWHEIIX, ~UAR— DR,

195

1072.9 | 192.7 | 429.2 0.0 | 621.8 | VERA ASKBLIE
53.9 | 166.7 21.5 36.2 | 224.4 | VERA A4 SERR
1440.2 | 195.2 | 576.1 58.3 | 829.6 | il |LFH EIRBLIIET
1853.8 | 197.4 | 741.5 52.7 | 991.6 | VERA ZKIRBLHIJ

109 | GHLE 1433.2 | 195.2 | 573.3 41.5 | 809.9 | VERA /N s IR
613.7 | 187.8 | 245.5 31.8 | 465.1 | VERA AKBLHIR
444.4 | 185.0 | 177.8 60.4 | 423.2 | VERA fA3E B
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Fix, BUTEBRZEMD B R H E B 22~ O BREE 32 @ S H o #E R~ T,

ZOFHRITUE ST, TA 7Ty VI KD EHHHRE LR LR R, 26. 16dB 24372,
50
40
30
20

10

0 10000 20000 30000 40000 50000 60000

(1) ZZHFODL — &' — o A FER
freq (GHz) 96.00
A (m) 0.00

(2) 22— FRUR by 7Ha, BEiftts

sk B
start(m) 0.00 5.08
obs(m) 57910.00 40.38(/KFF5 18 T O[B4 Hb 2 R
stop(m) 59707.00 38.82
(3) BrAZ=REL
8% (dB) 167.57

@) 74 7Ty P12 L BEHEE

slope_a 0.000565
slope_b -1769.62
intecept y(m) 102478770.97
diffraction base point(m) 57910.00 | 32.72453|x, yEEIZ
D1 (m) 57910.01
D2 (m) 1797.01
H (m) 7.66
factor v 4.64
Gdiff (dB) 26.16
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