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*1
RSP IR L HE
fo a, a as a, as ag
50.474238 .94 9.694 8.90 .0 2.400 7.900
50.987749 2.46 8.694 9.10 .0 2.200 7.800
51.503350 6.08 7.744 9.40 .0 1.970 7.740
52.021410 14.14 6.844 9.70 .0 1.660 7.640
52.542394 31.02 6.004 9.90 .0 1.360 7.510
53.066907 64.10 5.224 10.20 .0 1.310 7.140
53.595749 124.70 4.484 10.50 .0 2.300 5.840
54.130000 228.00 3.814 10.70 .0 3.350 4310
54.671159 391.80 3.194 11.00 .0 3.740 3.050
55.221367 631.60 2.624 11.30 .0 2.580 3.390
55.783802 953.50 2.119 11.70 .0 —1.660 7.050
56.264775 548.90 .015 17.30 .0 3.900 —1.130
56.363389 1 344.00 1.660 12.00 .0 -2.970 7.530
56.968206 1 763.00 1.260 12.40 .0 —4.160 7.420
57.612484 2 141.00 915 12.80 .0 -6.130 6.970
58.323877 2 386.00 .626 13.30 .0 —2.050 510
58.446590 1 457.00 .084 15.20 .0 7.480 —-1.460
59.164207 2 404.00 391 13.90 .0 -7.220 2.660
59.590983 2112.00 212 14.30 .0 7.650 —-.900
60.306061 2 124.00 212 14.50 .0 —7.050 .810
60.434776 2 461.00 391 13.60 .0 6.970 -3.240
61.150560 2 504.00 .626 13.10 .0 1.040 —.670
61.800154 2 298.00 915 12.70 .0 5.700 -7.610
62.411215 1 933.00 1.260 12.30 .0 3.600 -7.770
62.486260 1517.00 .083 15.40 .0 —4.980 .970
62.997977 1 503.00 1.665 12.00 .0 2.390 —7.680
63.568518 1 087.00 2.115 11.70 .0 1.080 -7.060
64.127767 733.50 2.620 11.30 .0 -3.110 -3.320
64.678903 463.50 3.195 11.00 .0 —-4.210 -2.980
65.224071 274.80 3.815 10.70 .0 -3.750 —4.230
65.764772 153.00 4.485 10.50 .0 -2.670 -5.750
66.302091 80.09 5.225 10.20 .0 -1.680 —7.000
66.836830 39.46 6.005 9.90 .0 -1.690 -7.350
67.369598 18.32 6.845 9.70 .0 -2.000 —7.440
67.900867 8.01 7.745 9.40 .0 —2.280 —7.530
68.431005 3.30 8.695 9.20 .0 -2.400 -7.600
68.960311 1.28 9.695 9.00 .0 -2.500 -7.650
118.750343 945.00 .009 16.30 .0 -.360 .090
368.498350 67.90 .049 19.20 .6 .000 .000
424763124 638.00 .044 19.30 .6 .000 .000
487.249370 235.00 .049 19.20 .6 .000 .000
715.393150 99.60 .145 18.10 .6 .000 .000
773.839675 671.00 .130 18.20 .6 .000 .000
834.145330 180.00 .147 18.10 .6 .000 .000
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%2

TR P B i S B
fo b, b, bs by bs bs
22.235080 0.1130 2.143 28.11 .69 4.800 1.00
67.803960 0.0012 8.735 28.58 .69 4.930 .82
119.995940 0.0008 8.356 29.48 .70 4.780 .79
183.310091 2.4200 .668 30.50 .64 5.300 .85
321.225644 0.0483 6.181 23.03 .67 4.690 .54
325.152919 1.4990 1.540 27.83 .68 4.850 .74
336.222601 0.0011 9.829 26.93 .69 4.740 .61
380.197372 11.5200 1.048 28.73 .54 5.380 .89
390.134508 0.0046 7.350 21.52 .63 4.810 .55
437.346667 0.0650 5.050 18.45 .60 4.230 48
439.150812 0.9218 3.596 21.00 .63 4.290 52
443.018295 0.1976 5.050 18.60 .60 4.230 .50
448.001075 10.3200 1.405 26.32 .66 4.840 .67
470.888947 0.3297 3.599 21.52 .66 4.570 .65
474.689127 1.2620 2.381 23.55 .65 4.650 .64
488.491133 0.2520 2.853 26.02 .69 5.040 12
503.568532 0.0390 6.733 16.12 .61 3.980 43
504.482692 0.0130 6.733 16.12 .61 4.010 45
547.676440 9.7010 114 26.00 .70 4.500 1.00
552.020960 14.7700 114 26.00 .70 4.500 1.00
556.936002 487.4000 159 32.10 .69 4.110 1.00
620.700807 5.0120 2.200 24.38 71 4.680 .68
645.866155 0.0713 8.580 18.00 .60 4.000 .50
658.005280 0.3022 7.820 32.10 .69 4.140 1.00
752.033227 239.6000 396 30.60 .68 4.090 .84
841.053973 0.0140 8.180 15.90 33 5.760 45
859.962313 0.1472 7.989 30.60 .68 4.090 .84
899.306675 0.0605 7.917 29.85 .68 4.530 .90
902.616173 0.0426 8.432 28.65 .70 5.100 .95
906.207325 0.1876 5.111 24.08 .70 4.700 53
916.171582 8.3400 1.442 26.70 .70 4.780 78
923.118427 0.0869 10.220 29.00 .70 5.000 .80
970.315022 8.9720 1.920 25.50 .64 4.940 .67
987.926764 132.1000 258 29.85 .68 4.550 .90
1 780.000000 | 22 300.0000 952 176.20 .50 30.500 5.00
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TSR H 110 GHZRA T (14U AR 3 (1) Debye Aitil A & 100 GHz L E /) H1 77
T R R R o

6.14 x 10° 1.4 x 102 pe'd
+

Np(f) = fp®® 5 £ ®)
1+1.9%10™ :
{ () } /
d
L @ Debye S 155 14 25
d =5.6x107* pg°® )

2.1 HUTHERARER
o THBT B A%, B S IMBUR KRR T MU T (R B 4, LB AR SER (LA S0 F -
A=y15= (Yo + Y10 dB (10)
oo B KB, 3 km,

22 RIERRER

PRI Sy AR FOAS RV (ORI TRk ik, A eh i —Morik et
K IR L BN 7945 IR AL R ek . TR ANk, A EROCARZE N LU L ER K
RJZATART JUAAT S5 F IR0 FR G0 1) % AR 3 kAR v LR S HERR T B ok B KRRl Wi %
K Z, USRI SRS HE R BE R Tl SRl JG 2 8 A4S 1)
M S, R AR B S () L R (A MmEE (B4,
MR HITU-R P.835E 15 7 (15 5 bt KA

K32 T v RAR g A, 2 AR FHITU-R P.835 A Bk S il
KA, AL kmlH g5y )2, PA1 GHz AP K, B2 KA. W R 2 Ak
g, TR Bk .

SRS 2 T IR AEA (R, @), MRIEHL G VR = R A T S R
YA £ =0 -

Am@=J;§g%M1 (11)

FTSnell'siEfF, ERAARIR T, Hpdk:

D= arccos[ ¢ j (12)
(r+H)x n(H)
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Hrp:
¢ = (r+h)xn(h)x cos @ (13)

n(h) N KT BT H, ] HiZBEE S EEMAKARE S (JLITU-R P.835%E L
) KFITU-R P.A5S3EHW IR 7315

Fhbs Mo <O, H— BN S B iy, EIXANSERE L, TCZ P AR AT T H 3k
RAALHE o Py P L AAET THT ) BT FEAS 2]
(r+hmin)xn(hmin)=c (14)

XAy RE ] T A T A S SR R B = WA AR -

Mipin = FaE r (15)
K, A(h, @)THEIR:
oo h
A(h, (p)zJ- MdHJrJ Md]—] (16)
By S () Byyin SID ()

ELIE (1) A1 (16) I, N4yEE, 4o =00, #HHmE LI K. Wity
(A n] DL B ANERE], tnde (1) Rp 4wt =H—h, # (160 R4 u’ = H— hyine

LR H AR KA P I IR B B v T 2R DU Bk

KT E LR R R, AMBEANIE LSS T S R AR, IR
HERANBRATI K o B (R Db 20 % FEBR TH TR HUBR b HR B R 5 225 1l .

KHEAE NS a, LB R EN TR, §,2HnZ R, nit%¥n
EPTHR, o MB A EnE NS A . RIE AR, FRMHER 0B Sn 2 A B
o Hita, HEWR:

a, =—r, cos Bn+%\/4rn2 cos? B, +87, 8n+46% (17)
NI P o, TH TR
2 2
(xn=n—arccos(_a”_2r" 8”_6'1} (18)
2a,r,+2a,9,
Bt EH v AR A CHAMMAOEAR) o NHISnell'sEHE, Byt Mo, T LT
B = arcsin[ "n_gin oan (19)
Nyl

Horbn, My 7350 8 B nJZ 0 2 + R RT3
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PREPRAN N (OO XA RAAAEL BN, (Zh1% ), aRH (ITU-RASH
RICFMED has 5 v 5

PR VSR

k
Agas = Zan Tn dB (20)
n=1

Hrpy, WA (1) S H R IE
KT HER L E R AR TR, ERACE (D 10 em RIFE100 kmis EN N1 km, &2
(R JEEJE N LR B i ok, e Rk

1
5. = 0.0001 L km 21
i exp{ 100 } (21)

Mi= 1519221, 1380 = 1.0km, 37§, =100 km.
oF T HOF (R L, BN 330 km,  £EAVE O T L] 100 km.

K4

‘\?2 a |33
) \%

6\

W

r3

0676-04
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3 BRI

(ITU-REFFLRSCTME) e 7o FOumsgmg, AR TR 2 v S ik Sk
MR AESEBRIIN I R, C RS R B CAnANEERE20 km) )L FF MHZJAH R 22K
P AT R GEA L A A o R ARSI R 7 1 DX, A 8 RO e v (R AR
Fo P DALEAE ARG, KIS R CCARARAR, T KR AR A B AR A5
A AT X

B A4 2

X11-350 GHzAN R Ju il ) To 2k i
R F AT HE

XA BV B (K KA AT BRECR (R LTSN, ARGt 1AL SE, DU PR
AP S A LA R (3

1 FFIE 3 I

M0 ks BV N, T2 SRR Ve i o 26 Fe R R i 206, Al SR
ST TG 5 . X — iR TR L &l &, JFRE AR AR
W2k ROy R AR AL T 10 %6 2 N o SR IR PR RVEFIUCR FH B 2 v 5 T A 45 3 22 TR) 114 448 %)
FEAHANEIL0.1 dB/km, 7£60 GHzBH I ik 25 K 40.7 dB/kme 41t 10 kms I, T2
KB R IR, N MR BR & HE k.

MRS, KA (AB/Km) VAW

%< 54 GHz:
7.2 18 0.62&; sy 3
To=173 2 16 T o, L16G frrp x10 (22a)
FR4034r2 518 (54— )108 4083 €,
X154 GHz < f< 60 GHz:

Yo = exp [“‘% (f - S8)(f — 60) - ln%(f ~ 54)(f - 60) + lr‘#(f— s4)(f - 58)} (220)

%60 GHz < f< 62 GHz:

S - 60 (22¢)

Yo =Ye0 + (Y62 —Ye0)
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X162 GHz < f< 66 GHz:
1 =exp| 10 (7 - a4y - 66 -1 - 27 - 66) + I (76— 64| 220

XF+-66 GHz < f< 120 GHz:

L = 13.02x107435 4 0.283 78 , 0-50284[1-0.016387 (f ~66)] 22107 (22¢)
3 :
? (f ~118.75) +2.917210 (£ —66) 434654 11.15¢; r

6 F120 GHz < f'< 350 GHz:

:{ 3'02“(_)5_4 — 0'2823”0'3 . 16] 22,3510 +5 (22f)
1+1.9x107 /15 (£-118.75)% +2.91727"
Horpr:

£, = 0(r,,7,,0.0717,-1.8132,0.0156,-1.6515) (229)
£y = 0(r,,7,0.5146,-4.6368,-0.1921,-5.7416) (22h)
£ = @(r,,77,0.3414,6.5851,02130,-8.5854) (22i)
£4 = (r,.7,,-0.0112,0.0092,-0.1033,-0.0009) 22i)
Es = 0(r,.7.0.2705,-2.7192,-0.3016,-4.1033) (22K)
E6 = 0(r,.7;.0.2445-5.9191,0.0422,-8.0719) 221)
Ysa = 2.1920(r,.7;.1.8286,1.9487,0.4051,-2.8509) (22n)
Yss =12.590(r, .7,.1.0045,3.5610,0.1588,1.2834) (220)
Yoo =15.00(r,,7,,0.9003,4.1335,0.0427,1.6088) (22p)
Yoo =14.280(r,7,,0.9886.3.4176,0.1827,1 3429) (229)
Yoo =6.8190(r, 7.1 4320,0.6258,0.3177,-0.5914) (221)
Yoo =1.9080(r,,7,2.0717,~4.1404,0.4910,-4 8718) (225)
5=—0.003069(r,7,,3.211,-14.94,1 583,-16.37) (221)

O(ry.risabye,d) = ryn) exple(l=r,) +d(1=1;)] (22u)
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f+  HiF (GHz)
r,= p/1013
r= 288/(273 +1)
p: &J1 (hPa)

t: WE CCH o, B MR IR PR, A AITU-R PAS108E 3 A 11

P E SRR A A
WAERICH B3I, KA Y, (dB/km) TS W

o { 3.981, exp[22.23(1 —r, )2] o(f.22)+ 11.967, exp£0.7(1 -7 )1
(f —22.235)* +9.42n; (f —183.31)% +11.14n;
| 0.08In, exp[6.44(1-r,)] | 3.66n; exp[1.6(1-1,)]
(f 321.226)% +6.29n7 (f—325 153)% +9.2217
, 253 exp[1.09(1=7,)] | 1740, exp[1.46(1-7;)]

(f —380)° (f —448)°
, Sadom expl0170-r)] f’557)+290T]16Xp[0.41(21—rt)]g( 7.752)
(f —557)* (f -752)

L8 3328%10*1, exp[0.99(1-7r,)]
(f —1780)>

g(f.1 780)} Arpx107*

y
=

M, =0.9557,1"%% +0.006p

n, =0.735r Vz > +0.0353 ”z p

g(fﬁ)—1+(f f’j

f+/
PAREKIRHSE, Tl g/m’

(23a)

(23b)

(23¢)

(23d)

KI52on T AEHEV- I T Ras S AEE A< OKVOSEN7.5 g/m®) IR, 135
350 GHzMis A I RFAIE 55 I A

AT
. T B4 T ik

XK BRAR, B R A/ MIURF I T3t i R A, EBR AR SR A m] i n 3k

A:YFO :(Yo+'Yw)r0 dB
Hrrg Mg AE KR, B2 Nkm.

(24)



FEIK (dB/km)
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K5

HT X SSARERKRIHFIE R

ny:oh

I
/i
i
/ ';" 1
i |
// \ Fj 7

7
F.|
;
KA
2 5 5 35
10 10
MK (GHz)
K Jy: 1013 hPa;
Wile: 15°C; 0676-05

KRS 7.5 g/m’
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22 RBREFER

X I ERORUZ I BURHER AR I A U I, AN g R Sk 8 —
ANEERLE RS § 1P AT IR IE S0 S 2 AT BRI e S0 LI Tk, e mlat
SEEMGE YT 21 10 Ko iy JB2 V0 Bl Y RO OR B R 2y REVRERA ) U RV L, A
P RN0T K BEVE N, VA 2R R R IO I E TR S A MR ZEAE L 10%,
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