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Ap =HA. 01[0 o1 dB (8)

2T EESRAE T HE B R 5 AR ) 3 DK I S v R B 2 b s A T i A R
Z RPN ES T BIEE S E 2 BB KNS, MR- EliRE (2 1ITU-RP.678% L
.
2212 ({ARIBEAETNEMR

DLF 42505 T 4 2 A L A B RS IMERP (A > 0), BT UL FRA S
Po(Lat,Lon):  HIERGHALHIFERIMESR, (0<Po<1)

6: i (O

Ls: TRt 21 B i J= s B IO R AR K (Y B

%14 MRPEITU-R P.837E U A5 3k 24l SN F% 9 5 250408 1% 5 B U ME % Py (Lat, Lon)
%29 IMHESHo:

a= Q' (Py), (©)

o
000 = (= [ e (10

%3 TR AAH K R Hp

p =0.5%" 31+O41e % (11)

>N I:Fl:
d = Ls.cos© (12)

LsrET7 BN (2) it 5.

$4%: A EESMicE:

x2—2pxy+y2

1 oo (0] - 2
cp = _zm/1——p2fa J e 207" dxdy (13)

L Ve - cp 55224 1B HM Zn IESFMHE . X —F53 (I AUME WZ. Dreznerf1G.O. Wesolowsky
ff) “ —IJCIEAM M7 (On the Computation of the Bivariate Normal Integral) , (&iititH 5
F48L)  (Journal of Statistical Computation and Simulation) #535%, 19894, #5101-10771.

Matlabf 48t T B HEAL 5 A B I Matlab e 30 “mvnedf” , A LA 0 IEASR, PythonE & A
B “mvndst” , BT HHE T CIESRY.
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2213 KRN EL IR HIRMER

B BE 28 di8 > ST AN RIS AL 3R AR — IR AL TR RN, CANRI%E) R T
WH A3 BT AL 3R R B s T CRMEFR ROV IR . R AR, PR
M R RE B2 5, ORESENI, —FH M LEZE S 2K

LR B SR BE PR 30N 7 i -

1) 552.2.1.3. 1775 3L LRI R TR 8 A 264 PO F A0 R R B8 B Se 11 AR AL T vk o 127 VA BR
TEP AR _EHEAT I 3 B0 A .
2) 52.2.1.3. 27 FRAL ] B ) DARATR WY 22 A 25 AF B 00K S M R R TN 5 ¥ e 2T VRN
T EATAT] — AR N B
X LR 5 v ] aE T AT R R O Th R da i AN B & N U mtE AR , an
a) B —Fh 5 03 TS A FTR T AT 5% 4% I (B RN 32 TR 400K (e (8] AT BERE SN 32, 4R
B AT % TR R R e TR ) XU AP %
b) 5B RO AR YR O A FTER R AT B B RN I T AR 1 AT RE RN R, B Y T
(IR AR ]
2.2.1.3.1 HEHEHNEIR AL 54
AT TG 1EFE T Az (dB) — FA45 5 5% 18] B ZE A AL (dB) — Flii 2R I 0] 1 2 2 [ ) R 4155 &

In(A,) =22 [1-¢2 In(A){uz—%\/l—aﬂmzaxn (15)
G, G,
Forbn R TP G AR A . F A4 BRI Hl P(A, > a,|A =a,) -
DL 2 T 5 4 TR T S R 78 B AL
B P(A > a)|A > 0)F1 P(A, >a,|A, >0) - DARAILIIRERS ¢ |- B4R % 1 5 9%
PERIRNS BRI SEA A GBI A 25 (1, 0,) 1 (1, 0, ) IR EIE A0 A A 1D

P(A >a|A >0)= Q('na;—_“l] (16a)
P(A, > a,|A, >0)= Q("‘a;—_“zj (16b)
1 ¢

\
Vi
+H

e 2dt (17)

X Sy 8

Qx) = o
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BHu. o1 oMol 7] G INRRILSIR I SE40H SR, IS RE4E i A
P ATEIL S R RT3 (Y, RO = BT AR B9 B SER) MCH 2
2.2.1 LB KRS 4 AR B 0 5 T SO 7 . FRIES505% O S5 SRS
RS .

EL7E194250 GHzZ [ FIAI % RIS TiZFER, (HZ AR & =55 GHz.
LORA TS
fi. DA ENBRAZE (GH2)
for TN MR mE (GHZ)
Prain:  FERIMEZE (%)
ne FER R EE P A BOE A A AT
no: o IBEE N FE T 350 B R A A AT
or AR Y RN BOEAS 73 AT bR e 22
o2 FAIEE Y RN AR I A A0 AT I bR o i 22
BEXT fL A0 f2 S AE, RN PP IRIHEAT W S IR 2 R BOES IS (fit) -
F ol TS E BRI B 2 EEPrain (%) AT ITU-R P.837E 1 F A Je M et s5 4 46 FE (1)
Po(Lat, Lon) Pl Praine
Fgg2: XFTh, 2i= 120, @IL[Pi, AP, A%, H AP (%)/2Pi < Prainfif Aix (dB)#E H
(I 1RIE 2 b o MOk EARMIPEE, DAL & BT OGO RIAERTE . SR1M, EEUCR AR 15
7y oH0.01. 0.02. 0.03. 0.05. 0.1. 0.2. 0.3. 0.5. 1. 2. 3F15%, AP < Prain.
B33 LhPrainE MM ER LT AP I H 40 L, DAIRTS p, = P /P, FIN EHER .

¥ 4: i, Al F[pi, Aizl Wﬁ/\rﬁUXﬂUﬁm[Q DA, ]%H [Q JInA, ]

F 35 @I INA, =6,Q7(p)+w, MIn A, =0,Q 7 (p, )+, FHHAT /N G LA H S
B o1 peMloze ITU-R P.10S7E AL A2 548 70 AP BRI . 8 R HOE S RAR A I Uk
7R IFET .

B 36: VRS CPE (dependency) FHELE -

¢ = o.19{%— } | (18)

1

\~\fr

FBT: NI FAERTE AV SRR 22 o),

Hon =2 l_iz In(ai)"'[”z _%\/1_8] (19)

G, 1

Oy =058 (20)
LP(A >l =a ) — LRI Ar= a 22 I f 50 AL R 96 BB A Ao
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P(A, > a,|A =2 )= Q[MJ (21)
2/1
Hra; (dB)yN iR, HOo<P<1. P(A2 > a,|A :al)i%/% f RN B Az (AB)ME R
Hoar (dB) CHP, X , BT RPN EN a1 (dB).
A DL BRI P AR A a2 (dB)2UE -

a,= EXp(Gz/lQ_l(P)"'Mz/l) (22)
BARZIERF NN EHESSH, HEAHTRER CRARER. WE. = ZE AN RS
%) AT B AT . AR, B AT AR SAZ AR R

2.2.1.32 WENKETR AR

W] LS BIAE = — AR AR R Rl SE i B, ATBAN A L 2 A K. ZA
BELARA TSR — AR o Lb 1, ZE k] PLE T 7-55 GHzZAR Ju [l N [ — % 12 1
FIAR AR FR

Ay = A (o /<P1)1_H((p1’(p2’ M) (23)
oo,
(1)t
fl= 24a
T 0 24
H (01,02, A) =1.12x 103 (5 /1) 2 (1 A (24b)

ALFIAY S RAE AR ZEFL AN, (GHZ) I I 3 9 38 R A MR A

T SR FH 35 T AT & K B R ) S e B < i A 3R T B0 A R S R AT AR AR b
222 ZE=TTWH-BAAG

G RIE H T AR A A b TR B e WA 2 B BB pwe 3 DA R R SR T
THERCR H 0y v 32 G I 0 5 OR8] 7 20 R S T

%1% : FIHITU-RP.8ALE W Al w 55, BT IRY pid 24 /2 5 3R 15 4 1 et
[ e Blp, Z L5 B R ) H R B A L pw X .

2% MFHeT RS, F552.2. 1.0 B K 5 5 3R 458 o B 4R i TR) B 29 B p ) B 0
A (dB), AT DA B BT R AR AR R Jek G 1 H B SRS %A . X ANAME RIS A rpwE 4 L
P B T T el A

ITU-R P.678% 1 Fi2a th 1 sk A 4B 5P 351E 2 18] A2 A Hh 28
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22.3 Z[EME RIS I3

TE[R— B8 4%, [l —BZ AR AL b DA 1 B K O 3k o3 A7 ] BE HH BB B AR FE AR A, 7R —4F
0.001%%20.1% 1 VE Bl A, [8] 5 3R /K B i 3 BB AR 2220% rmas. BA b o 2R A 56 2.2.1 B0 11
T Yol TN B A TR o — by o PRI 25 SRAR B DA TR [R] — Hb i 1 53— B AR, AR 5 1
£25% r.m.s.bA L.

224 MEEAE
[R| 55 [ Y 7E b 0o s B o Rl R IR R I ) /N X, 1l AP BEA S LA B m
WS LT BT EREs, B AT DME R CAr R R 20 1) Aa SR ) R 4
ERG, BEWRIERE KA M. IR KEERS 0% T BRAEAHZE, el Zak A 4R
RGN TER ARG, BRI IRE A, WRDKE AN PR RS . 7
20 GHz A ERysiR b, JE N B0 I8 v 520 5 ulh i 4 R I P BE o
R AFAE P bzl 0 B T A .
- F2.2.4 1B TR N T vk . Z T iEE A A RS, FR B TR
HI A MR,
- F2.2.4 2B BT T vk . iz ikE TR E P RS, AR
$2.2 4 1B TR R 7 i G, BN e R MR . 552.2.4. 2B TR I TRk
T v, ] LA T IRIRBEE 2 /N T208 B s (B UL VRS P 41K .
2241  TRNE G S LRI IERTE PR MER
1257 52 TN 7 3248 1 4 T e 5 R R 5 52 X6 B IE 25 40 A o
HITETN, BEAHER P (A >a, Ap>a,) (%) HI#E—uk M LB AT ap, FEH
W AR EIIER K T ay o P(A >ay, Ay >ay ) i BIRIIEE A R (1774 -
1 Pr, 454Nk o [E) I B R B OGS MR, A
2 Pa, AP0l S RIS RN, L PRl 5 0 3 A 2 ol ik e Flaghst B S5 B A %

RI:
Pr (A1 > a1, A2 > az) = 100 x Pr x Pa% (25)
IR T
1 F7 K —2p iy + 13
Pr=—r— [ [ ev|- 2 dr,dr (26)
zn\ll_pl’ Ri Ro 2(1_pr)

L

p, =0.7exp(—d /60)+ 0.3exp[—(d / 700)*] (27)
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H
0 0 2 2
P, = 1 _ J‘ J‘ EXpl:_[bl —2pab_|_t;2 +b2 J} dbzdbl (28)
2ny1-pa Inag-mippa  INaz-mypp, Zh_pa)
SlnAg Sln Ay
=
Pa =0.94exp(—d /30)+0.06exp|(d /500 | 29)
FH HPaAIPA H AN — U IER 73412,
S AP S B TERE (A o TTTRRAE R A R, HIfE N :
rain 1 T r
P/ =100x Q(R, ) =100x T F!k exp(—?J (30)
B
o) -
X
Re: Akl TR A
P BRI (%)
Q: HARIBMESSM, H
QL NEMMEIEL
R HE—REEHh S R, ATLURHEITU-R P.837HN I 1IM5E325, FIH
A STU-RIE W = S H .
5 My Mina, Oty » T O p, B IRITTEAE , 2% 80 B0 1 O BEA 5 222 WP
TS B IE S 7 A o 2

P = PkrainQ{ln A ~Ming J

Sina

(32)

- X 55221 2B e IESH A M X — 2 IR UME WLZ. Dreznerf1G.0. Wesolowsky

ff) “ —IJCIEAM T (On the Computation of the Bivariate Normal Integral) ,  (&iititH 5

1‘%1’)» (Journal of Statistical Computation and Simulation) #5354, 19894F, £5101-107 71

Matlab

41t T EAEAL S N B fIMatlabpi 5 “mncdf” , WTRALTHE —JeIESF %, PythonFE L& B R

“mvndst” , HTIHE T IES.
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ST, B SFAFIX SR, IR R — I B . rIE 2.2 LI TR vk, Tl
MRS FERAEME L,
ﬂ?%A%ﬁ,mﬁ%ﬁ$M$Z%MﬂﬁE*U KH TR B EIAT:

B1F: WE R (W% . S5k AN I R

%24 MESTESP, A, HAFP (N %) 2 HERA (dB)IM%, KPP <p™. M
% 184 N B I MER YU R 8 P I RAARAE s SR, 4R B — AN A 3 B SR 5 72 0.01%.
0.02%. 0.03%. 0.05%-. 0.1%. 0.2%. 0.3%. 0.5%. 1%. 2%-. 3%. 5%#F110%, IRl
,ﬁ:jl\jpl < F)krainO

B35 HRHES [Py Al %w{g{w,ﬂ} m;\} 33)
o
1°°—ﬁ
Q(x):E { e 2dt (34)
#4%. il ﬁ%ﬁwmﬂm_qMQ{rm}mMMW¢$ﬁmm,%%§%wm%ﬂ
k

Oina o BHZELIT MR, WILITU-R P.1057EE WAS o i B OE S 4h 78 RAL>
BN 78 R AT, }}\Wﬁaﬁmm/J\ﬂFﬁwé\c

2242 MG

R RAETT UK 952,24 LBLP TR N 59, ABAFAE — R RIAL B AR 9%, wI
TRE T A AR FOS RN 7 G5, G (dB) , AT AT VR AT Tk AT R 2
T202 B TEOL. THR R o P s S B h

d: PRl s T ) 2 2 (km)

A —ANul R IR AR TN 3 (dB)

f:  Ji#(GHz)

0: XATIN A (degrees)

v ARRRERAT DT O Sl SRR R A, H Ry < 90°.
#14: FIHHTE A oh 5 A (A B = A ) 3 2 -

Gy =a(l-e?td) (35)

y
N

a=0.78A—1.94 (1—e 011
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b=0.59 (1-e°14)

#2% AR ST SRR AR S 2
Gr=e 208! (36)
#3% AP ST SATD A AR < (38 2 390
Go =1+ 0.006 0 (37)
FA4% AR SRR 2R AR ST
Gy=1+0.002 y (38)
5% TR NI, (RN SRt 2 -

G=Gq- Gi- Go - Gy dB (39)

225 FEAKEHRRE

2251 BATERKIRREEN 8]

FR I 8 5 117 5 Yok HEL T 1 RN S R SR N [R) KM RS B E S o0 A o v 85 R IR SR N [R) 78 T L 20 Bh
Fi . FEREN/DT20 BRI R ES /M A5 R rh, XL A0 5 R AR A IR ORI OCER, 1X
TR I T2 93 R T B v AT N 28] 49 B A PR 5 el s A 1) ) D A B R ) A T DA
Fi, X Y BN TE Ul R 4R BRI TR AT S A AR . AN I EOE S AL RO AR /N T2 2
(P 5 PR S TR P o A o T 03 T 1) 3 DRl R 2 T 0 ) T i 5 00 A R B T 3K

T aE T BE RISEE RSB M % (ISDN) 2R R HIFIKR), 755/ T 1085 ) 8 ek =5 1F 4
e 520 AN ZE R () 7 TR o A S 0L 5 R W T RO B R 3 i RSP G, AR R
[ 10D () AT R T R Ge ATl FHIRF ), 10 s A 4 6 P S 2 o 281w P sk 0 P ) R B P
(ZWITU-RSE579I 1) « IIEEIERMAL I EO T, RG0nT H ] Y A8 H ] &
6 I ] 29%-10% . (H2, EARMPATEOL T, B E N RIS B RIS (8045 5 0% sh A2 15
DERK ., RN, RGn] F ] 8 I A) bl A A - 2 B AR B B 1R
e

2252 ZERTWHE CGERER)

OV A8 1E FE DA A7 T8 Yl R S BB A A 1), HAX W 2 [ AEH AL, R AR 3
TR ) 532 M) 350 3 B A T 5 o
2253 AFEHERLBENZERENHETXR

AN TR A b e e R 5 3 P B AR 2 3 Uk B 3 MR D Y il e IR AR R AR L
XPBUERS 73 A, 52 18 Y ST M R i B2 AR 2 0 S s R R AR A T e A 4 90 &, L
[t 5 A AN 1 AU/ DN T K
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2.3 I 2=

5 RAWICATR, HA BRI B 22 808 A2 0 TAEFEL0 GHz A 47 LA i3, H.10
FELL B AR A G RSB ER. B2, ERMA (<100 H10GHzAE A UL E
A ZERS, KA NBREAN G N2 FEZE RS . ERMRI AR (RS L
<4°, K EBIRIEEIE<5®) , ZEEAALIEN G R IR AT e R A . (R,
JZINHRPTREAEG GHZ A 47 LA T B BN IR (ZILITU-R P53 W)

231  BEREHEAMHE TS BRI 208 FEK

PRSI ER AR N BRI B T AN AR T A b R A R 3T S A NI A R SRR K B T
F2ABGT RIS S HE BB A, IXLEA IR IE 1 KRR - IR & B, 2R R] R
L1 2 O PRAROR A A

X5 N B A AR (K A A I B T AR A I R, R R ERARN— . RERH
B R AE LR SRR p 5 DU R, IR R0 AR ) 1 5 2 T A 2B 1)
232 WRY BEHE

I o R B v P AT MR 3t /D 3 SR RS i I AR AT A I RS, (ITU-R P.834
WA o REGPRAUEIFERNEZ 5 1-100 GHziw [ Y BAIRAT K

240 A KT 5 HLAG /N 153 ANE 5 5 vy HAM A K F-6 5, T I 26 A R R g
S PR AE ] LA .

TERTA LR, S0 MA/NTEEER, SRR RFE T T =LAt
1 Aps > 0 Aps = 2.27 — 116 log (L + 0o) dB (40)

Forbr 002 75 FE T 5 S B I REAEAD £ (mrad) o 7E 26 /N TB3E I, BeR H 4 -1 259
R EBFERAESFE (400 g T 1 .

FELHRER T OOREIIABIC, /N T ORERS . B 00 V- 93 S RE4RE o A X
it

A5 Aps > 0 Avs = 13— 6.4 log (1 + 6o) dB (41)

TESG A T-53°-60° 2 [H] [y FERT, Al 26 30(40) (5 8 I Ans(< 53°)) F&E(41) (5
(11 As (> 60°)) SRAF I LA T 2 1 PR A v 00 8 i 7 S P ke {1

Aos = Pos (>60°) 20 My + = Mgy dB @2)

HAA Aps = Abs (> 60°) — Aps (< 53°).

2.4 R BRFI 2 B2 R FE

S 2 TR PR TR B e - Y A 8 R A2 R 3T S SR AR A R AN 5 4 o TN AR T S AR A
PR KRB I N, BEE FLAR P S B R LR R v FE R BRI RS, S EUERW, H
Y6 B 5 5 TC 2L T B R TNwe e RV, Ja FBUR T KA /K ZES
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TREIN E DA AR R P55 3 o ) B2 VR ) T v =47

1) T E =S A A > 5o N IRIR B (582.4.180) .
2) TN 5% > 25 dBIV INHRIE 5275 (552.4.2B%)
3) TR SR PR AN A 2 (B DX I ERTE . (582.4.38%0) &

WITU-R P.8343 L P HTiA, HhERZR M & Ul 5 25 (8] & 3k 2 18] ) 0 28 FE o | T RSP 3T 4%
N ER 7 A, L, BRI T AN A KT A &l 2 [RIALER 1 H
FHZE B A . QSR BTS00 B B2 A0 M R FE0&5E 150, IARAEAD A0 B B 2 8] 400 A 2 T8] 1)
ZERAEE, Kk, XFEEEREFHE2.4 LB T k.

&2 ELAA 8 B AZ I 77V 1 = AN SR 4 o TETERE, 45 2.4. 3B T 1A IR X TN 5 v
2 AL TR BT N IEY) CH BRI MA A5 , HXT2.4. 2B R A N EY] (KR
FIEREN25dB)

K 2

AR 77 5 =38 2 B B A~
70

o1\

50 \!
1 N
\ BE
SN
1
1

INKFEEE (dB )

2 v T
\ l' \\
20 LY
S NPNE 242
.
/As N\ /] iy
10 241 N \ﬂ_ 243
'I S o qad D ~
p
0 Joselandbiondm i luindunedaebinialaielase ™

00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 7.5 80 85 90 95 10.0
BR=ENE (E)

P.0618-02
FEAR/NI TR BB, ELIRIRE, FEARKHIEEIRIRE A CRTZI105) , AEARARAT A
U 1) PN R 325 RSP SR 9o T e 0 7 o WL 9 [R] RF  B s 9 5 T M 55 B 22 AT R DR R
Aot T B S SR R EE ) 3 AT SRR, AR AR iy LR R 04 20 A AL S I S P e v £k
AR R B TEI AT SIS M ER 8 EE A5 A DA R 73 A1 210 Bk L 81 ) 22 A2 S0 9 o3 AT
(REZFN10 dB/T4) BD I RPRAS . 552.4.2F12.4. 3B 53 71| % T B4 43 A7 o 5 SR Do R 6 P52
SEIGE 53 B TR TR T 47 S R 23 G R pUk R 2 AT b ) AR AR A
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FHORE AT 2= 47 5 200 3 B R 0 A AT A (p)Je BRI Ry e L TR 22 6 A58 S IR R0 R Ik
EAVEFRIZE R . XTLE LR 2 I R 53 A0 n] K ik 48 e S 0 P I i) 18] 5 43 e AR N4 J5 43
o
241 MAXRTSR NAREE®S A KRS T SERTHE

DU H TAM A R T B0EE T OB B L2 N AR A A 1 — M V. kR TR H
R A B F 35030 B DA AT RS, W 1 3l i R 8 S 5 AE o DR 3R 1 350 38 B R b 26~
PR AR PE B A 2= AR A, R DA R ZE kR B o At 2 I 21 R AR k. =284 mT LA
S A P 2 2 ST B L R AR 2 T 2 S A A I R SR B AT TN . %45 B AT F T e
MRAAE B

BANZARIT CAET 214 GHz A it , EH@yGEH T L2 2 /020 GHz I M
i

R E RIS AT

tr %A 1 AN H EUE A TE] P34 )R T A R IR L (°C)

H: o b f 1 AN H B K [a] P ~F 359 10 2R THAH X B (%)

GEL - M FEARIHP SR AR . R ITU-R P.AS3E A H HINwer H1E . D
f: A% (GHz), H 4 GHz <f<20GHz

0: HHZEMA, HHox>5°

D: HuEkuh KRR H 12 (m)

. RERCR, WREK, KHn =05M R T HE

1 SR 2 T S 0 P B S Ay, E S 1ITU-R P.453 &3 H B B 3R

3 Nwet» HFEEHENDIE 3,

#1¥: T, HIBITU-R P.AS3E Wi H B A/K S E Je((hPa).

#2%:  UPREORACERA L BT Nwet,  1%Nwet 5ITU-R P.AS3E A5 145 7€ [Fes. thTH
RSP

#3%:  UHESHE SIRERERER Zorer:

&

X

S

Oref =3.6x107 +107% x Nyt dB (43)

F4%.  IHHEHAREHEKEL

2h,

L:
\/sin2 0 + 235 x 10°* + sind

m (44)

Hrpho i P st = 1w, 291000 m.
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#5% MR J U EARDAM R LR, it A ROR Z EA2Derr:
D, =/n D m (45)
#6 THE R R4
2 o2 (11 g1 56
g(x) = \/3.86 (x“+1) - sin [E tan d —7.08 x (46)
Hor
x=1.22 D% (f /L) (46a)

AR TR AL B — N (& x> 7.00 ), AR 18] B (K FTT PR PR DR
FENOH TR HEAT LR D IR

BTHe CESEE AR L R O

g2 9(x) (7)

O = Oref B
(sin 9)1'2

%8%:  THEEIEE 4 7£0.01 < p < 503 [l A IR 18] B 4 bE & 2 a(p):
a(p) =-0.061 (logio p)® + 0.072 (logio p)?> — 1.71 logio p + 3.0 (48)
F9%:  UFEE I TR 70 Ep% N R SRR L -
A(p) =a(p) - o dB (49)

2.4.2 /N T oRT N 1F/2 B AR TR P SR T YRR - AR W
ATFIETINEII R 58 A 43 A Ry . IR AN 2 B8 4% 3 2 5 T2 W) KR T 3
i CRTEET25 dBRIE) « B iHHHEAER T
%1% fEHITU-R P.834Z W T pTid 7718, THHEHZ ST RS Frid B 42 X6k BT /5
I HH 25 [E) 400 #1 0o (mirad ) O AL AE HE 28400 £ 0o (mirad) -
%2 ST R RS, THEAE RN H 0 T 25Ky
CO+CLat
10
AR B pL(%) & HE— N H AT i R R AR KA AR 100K MK F--100 N units/km F B[] 5 53

e, ZAEAZFTACKRIER2H . 5H . 8L FpdafikiE, ITU-R P.AS3E 45 1] [48-
RENES SV AR

Ky = P> x 10 (50)
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fEuBIsh, 3T RT R JLAi60REMIAi B, RN AE A5 H A8 H i EZ .

R385 7 (50) A A N AR R RECOHIHUE . XNy (PARAiadb 4 4L
FoR) W RBCLakH DL R E

CLat=0 Xt ¥ |y| < 53° (51)
CLat =53+ vy Xt F 53° < |y| < 60° (52)
CLat=7 Xt T 60° < |y| (53)
#*3
& (50)F RBCorEA F R EUERE A L FBUE

e vt Co

FE A% %45 52 A e R b H LBk k28 v B AE T 9 TR 700K DL R 76

HBR R 26 5 BEAE P35 T 700K DA B A& 4% B 15 70

TR A2 578 A B > Gl /K B SR X SR AR (T IX. (3 WEO T ST 3R %
e TR DN R 32 30O
(1) RIBA A Col 1A B r {5 5 1 7R AR B AT W it X BR AR IR — B0
7 1IN BT AR R R AR A SR 58 A bt . RV X K AR T LR AE T S,
X BB ColI I IR T CRERS 2 Bt st AR Ve s X BB 2 w] L2 1

76 + 6r

#3%:  IEMR (GHz) MBI A6 (mrad) Lt pif 8] 1 R FEA(D)
a) RRSESIF

A(p) =10log,, K, —v+9log,, f —59.5l0g,,(1+06)-10log,, p dB (54)

¥

v=-18-56log,,(L.1+|cos2y/”") dB (55)
m HAZERGS)F, H|y| <45°K), NIk “+” 5, H|y|>45°Kf, MiEHF “-” 5.
B
b) P B 2 H A

A( p) = 1010g10 KW + 910g10 f— 5510g10(1 + 9) — IOIOglo p dB (56)
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2550(54) (55)F1(56)iE FH T Arer KT 8055125 dBE A T . X 45 202 MR #56-38 GHz
(R AEE DL S 1o—4° (R)A0 #7590 el A 380808 1 1, B A T DUIE T 1-45 GHz 1) 41 # #110.5°-5°

R o

243 AW/ T 50T IR/ 2 BE AR TR AP SR R IR A A AR B
XFPEEVE/NT 25 dB H H AR A /N T

AT I PEIX N BRI 75 1) BRI AR

500

%1%:  SetAr =25 dBIfiHEIART (GHZ) AT 75 I 7] £ 73 b p(%6) AR AE AT £ 61

mrad

1
0.9 >
A
p1010
0y = .
_y 5.95
Ky10 10 £2° T
A
Horb U S E 2B K, EZERGO)H e, vIEZR(56)HHiE
%29 A
_1J5r56 log,,e  WZEHMH
= 5951 dB/mrad
— " log,,e “FHIEH
1+0,
%34 W24 HPNERXE)HE A
A =A(p) dB

2 H B2 AR A6y 500
2N

H4%:  HIRWT N Ay

g'(x) dx 1.2

AZ:AZ{g(x) do

tan(0)

X 1 dB/mrad
1000

(57)

(58)

(59)

(60)



22 ITU-R P.618-12 &I F

Horp:
1 1
g'(x) 1770(x% +1)+2123x6 (x* +1)12 [cos ¢ — xsinC]
a(x) & 5 1
12x6 (x2 +1){354x5 —193(x2 +1)12 sin¢
dx _ 1.22D; f { Sind +1}cose
d6  2h. | \sin20+2.35x107
LA
1. 41
=—tan ~—
. 6 X

M HHZRNMAON 5o, Hh x. Des 1 he A 2.4.1 BRHfE -

(61a)

(61b)

(61c)

%54:  fEMITU-R P84 Hid a5 (12) X F-5° F e 25 )M A B AL AE A £

02, RN A6 e ymrad .

w64 mitre (0, AL AR, A, A ) AT G SLRTE MLEADA0 (mrad) L

Hip (%) 5] (K] R KR ZE Y5 A(p) -

A(P) = A exp] a(p)(0-01) +B(p)(0-0,) +7(p)(0-6,)(0-0,)]

Hrp.
_A
a(p) A
In(ij—a&
B(IO)=T

)= Po = Py(0+2B)
A
5=0,—-0,

Y(p

TEVEURIE A(p)iE T I X HRRAE AT A7, B, 6,<0<6,M0< p<50%:.

25  ZIREFAERTFERE SRV

(62)

X FAEZ)18 GHz UL EAREAE R RS, JCH RN ARN/BRRER, LAEELIE

[ A KA T D S o
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SRR AB)IRERAE T . AUE. S HINERIZEE RN, F LR — e M AS L
Ar(p): e RT3 B0 ] € MR I 98(dB),  HH &5 2 (8) 1 I Ap AT PP Ak
Ac(p): =SB 2 B2 13208 (dB), HHITU-R P.840ZE L 15 HEAT Ak
Ac(p): ﬂ;i@f%%ﬂ?ﬁ%ﬁ%@E}%E’ﬁ{z{:ﬁv&(ds), HITU-R P.676% 1 Fiidk 47V
{
As(p): XHALIE IR S0P 8] 2 BE R 3208 (dB),  Hh 55 X (49) HEAT PEAY

Hr1p2fE50%%50.001%E Y, B FIHER .

AN SRRT DA R AE ZEOR BN R 7 2 L A B R BERE, AR TEIRAE 9 I TA) 20 B — A
BE, ATHITU-R P.676 R F2rh 85 2 2B b AT 1 B o A0 SRBEAT I BEAE SR VI ) 1 43 B
WHIS R BRSSP 2 A g I 78 45 20(63) A H]

TR 25 8 MR ) AR S DR — RROT VR I T

Ar (p) = A () +(Ar (D) + Ac (D) + A () (63)

S,
Ac (p) = Ac (1%) X p < 1.0% (64)
Ac(p) = Ac (1%) X p < 1.0% (65)

S (64)F1(65) 5 JE 1 AR K — 70 22 T PR AR ZE I O L FEAE IR 18] 71 70 LE 1% LA [ i 32
T X

ERSE R AT U5 28 I TU-R P31 MR 145 %€ IR P AT 1A, 45 RERHWIR
53 5 BT AT 6 P2 3 1X.0.001%- 19618 = Y [l A AT I A AR G . S8 ITU-R P.837/2
TR BE A E L BN, SRR (rms) RZE KL E35%. B 52 FR-sHE#HATH
X, EMARTR (rms) RZER25% A . HTAES AR L&A A FER], LK
BRBERACE BRSNS, BR AT EEREITR (rms) RES KA
— LA,

26  WAERERER
MR AE B Vb2 Bt To 2k VR A5 5 B SE M BLAE 3B B LD . B $idE % W 730 GHz
DL RIS, 75 o A T B ANl i /K 20 25 KT B B K AL AR 20N

3 W IR

g 75 915 FEF I 8 VR ) S I T B oS A S T i ) Bkt g A R RE AR I E ok
FEAE S M L R S e ] BE EL I B B B R

T 3 R 28 Ak P R 2 R 7 iR R T DA & =T«

Toky = Tor (1 - 10419 + 2,7 x 1040 K (66)
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o
Toy  HUTHISE RE AL R SRR (KD
A RORSEER (AMFENEEE)  (dB)
Tm:  RACFHEEIERE (K
MR MR BETs (K)SA, AR DL 75324k S RN 22 22 R AL T BT 2% SR BE T

Tar=37.34+081xTs K (67)

> AR, KA RESHE S Toe (275 KD 0] HTHE R AR K S 0 .

ITU-R P.3720 WA R 1 A0 25 [A] 65 28 1) e A SR BEEAT 1 VR 4

Sof A b TR EE ) TR E RS, HERIEIS 2 R I T SR K H Bk 2 &
SN R SRR, BRI MR A B, WP T2 GHzUA R MR, ARV 1Y St nl fe e — A E 2
K% B RE (ZILITU-R P.3728 ) o IthAh, RESFEAFMX. ALJGHEA. 44 m ik 2

7o AT BRI B R 2 SRR A IR

M IR TS ) SRR e s ER v R G FRIR RS, RIS ITU-R P.372E 1 15,

4 22 XARAL S
I IR AR AR AT SR R RGNS REAE R EAF R AITTE. 208, KR
ARABRE K TALAR AR B AR o TP ARMLUE],  Rp 2 AR A RN AL KT R E

ITU-R P.531ZE 118 T L B JE WA T vk i 26 g% . 7610 GHz, W REiE 3£kl
MIiEss, EFEARHIINER, heftdE K. WNHBREERE, AL AE BT ESEE R Mgk
Rk, ansR A FRE Rl — R R 2k, ol e s KA R GuR Mk b 55 i

41 BEKRESRBERR R PKASE T BRI TR
W Mg TR R E RS, RIS

A TERBEFEHIBRAR b, ERRZ A IA) 1 20 Lbp N Y R R 3 (dB), T ARy
Rl AL L D (CPA)

v R ELAARN TR PMR A O TR, ©=45
f:  Ji#(GHz)
0: BRRm (D
TR AR I G E R R B AR RS S S (XPD) S s @ A 16 < f <55 GHz
H 0 <60°HIE L. KR HALEL GHzIFE 7 W43 (WLLLREE8E)
$1: TFEAEAH ST
60 logf —283 6 <f<9 GHz

Ci =426 logf +41 9 <f<36 GHz (68)
359log f -11.3 36 <f <55 GHz
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%2 TR AR
Ca=V(f)logAp

Hop:

308f %" 6 <f <9 GHz
V(f)— 12.8f%° 9 <f <20 GHz
22.6 20< f <40 GHz
13.0f%*® 40< f <55 GHz

3% EWR S RE
C.=-10log [1 —0.484 (1 + cos 41)]
Nt =45°, K REC.=0; Wik =0°890°, C.fHHKE K, H15dB.
4 VAN A ARSI
Co = —40 log (cos 0) o < 60°

$5%: ORI
Co = 0.0053 6

o N 1 40 A A Sobr vE R 25, R EER 7 TERTTEI ) 1%, 0.1%
N A BB ~0°, 5°, 10°F115°,

%63 THE pYoINT [A] P A HE H T B’ XPD
XPDrain=Ct —Ca+ C:+ Co + Co dB

F1F: THEIKEAT ORI

Cice = XPDrain x (0.3 + 0.1 log p)/2 dB
%84 : THHEEEEIKRZBUG, pYolit [] P A8 Hi ¥ B Y XPD:
XPDp = XPDrain — Cice dB

25

(69)

(70)

(71)

(72)

. 0.01%710.001%

(73)

(74)

(75)

AWMTTiEA, EAE6 GHZIBIN, BTN, AcStiH Bl /e I XPD STt A 77
AR K X T6 GHZEA TN ISR, 7R 55 4.3 B b P2 A8 by 4 K AE6 GHziH 5152

MRACGE T E 5 AR bR 96-4 GHZA B4 -



26 ITU-R P.618-12 &I F

4.2  XPDEREGITEIEMTEW

XPDHEFE (E A R 25 PR 2 A1 T B BEAE SURR AL B [R) B 4K 1Y) FELR Bl = 107XPDI20 2 TR
AT LA @R . A S BN I E . 2 T BRI 107 Prain®,  H: Fp XPDrain F1 25 5%
(7345 5E, hiER Zor 7E3 dB < Ap < 8 dBIHE A LT N E:110.038.

43  HKRES B ARAL KRR AR S T IR AR

TE— AR AR AR E 3R B K IAXPD G v vT R FH DL R 250 X A A FR
T3 IR B AR A -

f, J1—0.484 (1+cos 4 1,)
f,\/1—0.484 (1+ cos 4 1,)

HAHXPDFIXPD2AE 73 7 7 fL AN 40 2 DL Az v At M AR AR} A B, AR (R F [) B 43 B Y R
i I XPDAE

Z0(76) T 5 A LB H 7y AR F B A 3, AT R T 45 A Y A 45 UK R R 2 Rk
N HIXPDEHE AR b5, R 00 0 2 B¢ BH 7 A B G 7 2930 GHz LA ) A0 R A9 o 14 & J LT~ AH [7]
H .

XPD, = XPD, — 20 log W 4<f,f,<30GHz  (76)

44  SRIRWIEBRAE RKIEHE

SOOI TR - R L6 A4 GHZAR EI RN Lk (BEBEHEKH, e aErHe
FARKIIAE T oCHe:, PR bt A (R & A 1) S AT e & M _EAT BRALF & vl ATy, P
fELE T EBFENEE R, RAEMSMA N SRR, fE6F14 GHZAR I, BASHIME (B
FARET IR AL BEOREE T .

FE6 K14 GHZARZR ()0 B 45 5 [F] I 1.2 B 99% AU XPD ARk /N T+ 4 dB/FD, Bl B Rl
PR RS, AR T 21580, BRIk, —AN LMRME 22 G0 E 1% S0 2 (1) B 8] 55 2R 75 22K
211 Fb.

5 PRI SE

ITU-R P.834Z W25 TR T LA LS, FRAN T 5 8 Uit )2 ) 3 - 25 B 42~ 1)
)P R ZE I i 8 0R 22  HL ARAR ) J v . 0 TR A R G 0 T2 I B A ] 25 75 B b
FERTARAL . 7210 GHz UL LA, HWEZERZE (2 WITU-R PS31EE W) WH /N T X
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