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SUMMARY

Due to the development of satellite communications technologies,
services using satellite systems are increased. For the efficient
allocation and usage of limited satellite orbits and frequencies,
interference analysis between satellite services and terrestrial
services are very important.

In this study, in order to protect both satellite and terrestrial
networks from unacceptable interferences among services sharing
frequencies, we reviewed international technical and provisional
regulations, focused on the results of associated meetings of
radiocommunication sector of International Telecommunication Union.
In case of High Density-Fixed Satellite Service(HD-FSS) study, we
analyzed general characteristics of HD-FSS systems and candidate
bands for frequency allocation. We also studied technical and
provisional aspects of satellite systems with highly elliptical orbits
(HEO) including a definition of HEO.

For the frequency sharing between satellite systems, we analyzed
methodologies to derive equivalent power flux density for an
arbitrary size of antenna of receiving earth stations of geostationary
satellite systems. Based on the Radio Regulations revised at
WRC-2000, satellite regulations in Korea has been reviewed to
update.

Finally, we introduce interference analysis tools which we
developed as well as tools available from ITU, as a primer for

beginners in satellite communications field.
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" To consider, with a view to global harmonization to the greatest
extent possible, having due regard to not constraining the develogpment
d other services, and in particular d the fixed service and the
broadcasting - satellite service, regulatory provisions and possible
identification d spectrum for high-density systems in the fixed- satellite

service above 173 GHz, focusing particularly on frequency bands above
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HD-FS , 37 40GHz
HD-FS ITU-R
HD-FSS
WP4-9S HD-FS HD-FSS
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S5.547
HD-FS
(WRC- 2000 )
128(WRC- 2000 )  84(WRC-2000) 375
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. 375 425GHz FSS
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FSS HD-FSS
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<

216> 375 42

5GHz FSS
GSO FSS Non-GSO FSS( )
. . 06 18°
Satellite antenna beam size 03 065° ( )
Typical spacecraft DC power 10 15Kw 3 5Kw
Typical satellite transmit
) 25 35Kw 0.7 1.1kw
RF power into the antenna
Number of beams 30 60 Beams 10 20 Beams
2.0 GHz 20 GHz
Bandwidth (per satellite) |[(HD-FSS Gateway/Hub|(HD-FSS Gateway/Hub
) )
4 7 ( 4 7
Frequency reuse scheme
4 ) 4 )
Link availability
- Gateway/Hub - 99.90 99.95% - 9990 99.95%
- HD-FSS(VSAT) |- 995 99.7% - 995 99.7%

Transparent transponder

Transparent transponder
Payload _ :
Processing payload Processing payload
Minimum
: . >15° >20°
operation elevation angle
M odulation QPSK/8PSK/ 16QAM QPSK/8PSK/ 16QAM
Bit Error Rate 10° 10" 10° 10"
Coding Concatenated code Concatenated code
. 7 10dB 7 10dB
C/N Threshold
( )| ( )
Interference degradation
( 2 4dB 2 4dB
)
System margin 1 3dB 1 3dB
Earth terminal antenna size
- Gateway/Hub - 18m 2.7m - 18m 2.7m
- HD-FSS(VSAT) - 03m 09m - 03m 09m
Earth terminal

sy stem noise temperature

300 500K (User)
400 800K (Gateway)

300 500K (User)
400 800K (Gateway)

Polarization

Single Circular Polarization

Single Circular Polarization

* Payload

C/N 3dB
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< 217> 375 425GHz HD-FS

. : 44dBi
Receiver Antenna Gain ) ]
(PMP Hub station 16dBi)
Feeder losses 0dB
Receive noise figure 4dB
Noise increase
1dB
( )
. 0 60°
Elevation angle _
(PMP Hub station 0° )
Polarization Linear Polarization
< 2.1.8> 99.999%
Link Fade Margin(dB) Fade Margin(dB)
distance (39.3 GHz, ) (39.3 GHz, )
Rain rate(mm/hr)(Zone) Rain rate(mm/hr)(Zone)

km) [158)]22(E)]42(K)[63(M)[95(N)| 12(B)| 22(E) [42(K)[63(M)] 95 (N)
01 | 08| 13| 25| 36 | 52 06 | 11| 21| 3 | 30

03 | 22 | 4 | 73 | 106 | 154 19 | 34 | 62 | 9 | 88

05 | 37 | 65 | 12 | 174 | 251 32 | 56 | 102 | 147 | 143
07 | 52 | 91 | 166 | 24 | 343 45 | 78 142 | 203 | 196
09 | 66 | 116 | 21 | 304 | 432 57 | 100 | 180 258 | 247
11 | 8 | 141 255 367 517 | 69 | 121 | 218 | 31 | 295
13 | 94 | 165 299 | 428 | 598 | 81 | 142 | 255 | 362 | 34.1
15 | 108 | 189  34.1 | 487 676 | 93 | 162 | 29.1 | 413 | 386

(ITU-R P530 )

, ITU-R Recommendation F.1498 37 40GHz HD-FS
. 37 40GHz
BWA ,
405 425GHz

37.0 400 GHz (Point-to- Point, P-P)
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IMustrative application of 37.0-39.58 GHz P-P systems for mobile infrastructare
{e.g. GSM1800) in dense urban areas
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W RC- 2000 84 S21-4(T able S21-4) PFD (Limit) 37
5 40GHz 42 425GHz - FSS
M SS 405 420 GHz
- FSS

ITU-R . 84

HD-FSS PFD

WP4-9S Draft Revision to
Recommendation(DRR) ITU-R SF.1484 Draft New Recommendation(DNR)
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< 2.1.9> PFD
PFD (dB(W/ ), IMHz )

0 <08<5% 5 <0 < 20° 200 <8 <25 |25 <0 <29
375 40.0GHz - 127 - 127+(4 3)(0 -5)|- 107+0.4(8 - 20) - 105
400 405GHz -115 - 115+05(8 -5) - 105
405 420GHz - 120 -120+(6 -5) | - 110+05(6 -5) - 105
420 425GHz - 127 - 127+(4 3)( -5)|- 107+04(8 - 20) - 105

2.1.10> PFD
PFD (dB(W/ , IMHz

00 <08<5% 5 <0 < 2% 25° <0 £ 29°
375 40.0GHz - 120 - 120+0.75(6 -5) - 105
400 420GHz -115 - 115+05(8 -5) - 105
420 425GHz - 120 - 120+0.75(6 -5) - 105
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(M ethodology)
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375 425GHz HD-FSS WRC- 2000
: 2
1
HD-FSS
, . 40GHz
: WLL
40GHz
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, 3GHz
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WP 4A  WRC- 2003 1.37 HEO
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HEO W P4-9S
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o 23 56 , [20° ]
( )
22.1> W P4A HEO
< 221> HEO
1 2 3
(km) 52700 39000 35800
(km) 18900 500 35800
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o HEO
HEO WP 4A
HEO FSS ( ), MSS ( ) BSS (
) . HEO
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(HEO apogee avoidance)

cell 1

Interfering NGS0
available to service

iE Vietnm
e TR MOS0

",
Interfering NGRSO not avai lable o
senice cell |
avalable o service other celis

HEO

c/l
LEO

350

: HEO

HEO MEO
HEO
HEO
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HEO

HEO
HEO
LEO  MEO
, LEO  MEO HEO
. HEO
HEO , HEO
, HEO
HEO
. HEO
HEO WP4-9S
37 42GHz , 107 11.7GHz 117 12.7GHz
HEO PFD
222 HEO
37 42GHz
107 11.7GHz M/ W
117 12.7GHz TV

, 122 125GHz 125 12.75GHz
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HEO

M/W

: PFD
37 42GHz (IMHz ) PFD
[ -136 dB (W/m?) < 5°
-136 + 05(0 -5) dB(W/m?) 5 0< 25°
- 126 dB(W/m*) 25° 6 < 90° ]
[ -142 dB (W/m?) 0° <8 5°
-142 + 0.9(6 -5) dB(W/m?) 5° <0 25°
- 124 dB(W/m?) 25° <6< 90° ]
107 117GHz  (IMHz )
[- 126] dB (W/m?) 0 <5
[-126] + 05( -5) dB(W/m?) 5 0 <25
[- 116] dB(W/m?*) 25° 6 < 90°
117 127GHz  (IMHz )
[- 124] dB(W/m?) 0 <5°
[-124] + 05(® -5) dB(W/m?) 5 0<25°
[- 114] dB(W/m? 25° 6 < 90°
0
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< 222>

1 2 3
3600- 4200 3700- 4200 3700- 4200 K30
( 5-4)
( ) ( ) ( ) M/W
N ( ) K 151A
10.7- 117 10.7- 117 107- 117 10.7-117
M/ W
( ) ( ( ( ) | KI151A
S5.441 S5.484A S5441 S5484A | S5441 S5.484A S5.441 S5.484A K30
( )S5.484 ( ) ( ) ( ) | ( 5-4)
( )
117- 125 117- 2.1 117- 122 117- 122
S5.486
( ( )
S5.484A
( )|« ) K30
( 5-4)
v
S5485 S5.4838 ( 1-4)
K 151
21122
( )
S5487 S5487A | SHA%AA S5487 S5487A | S5487 S5487A
S5.492 DD HAB DAD | 55492 S5.492
22-127 122-125 02-125
( ) ( ) ( )
25 1275 K 151B
S5484A S5487 | S5487 S5.491
(( )5?-484“ S5.491
25 275 5 1275
SB48TA 5488
40 ( ( )
4% 5495 | 5492 S5.484A ) | K151B
S54% ( ) S5.493
S5493
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< 223> PFD

RR S21-4 HEO
( ®), dBW/m*) | ( (8 ), dB(W/m®)
(GHz)
05 525 |25 90| 05 5 25 |25 90
-128 + -136 | -136+05( -5)| -126
37 42 -128 -118 IMHz
0.75(8 -5) -142 | 1424090 -5)| -124
107 117 -126 + -126 +
-126 -116 | -126 -116 | IMHz
( ) 05 -5) 05(0 -5)
117 127 - 124 + -124 +
- 124 -114 | -124 -114 | IMHz
( ) 05( -5) 05(0 -5)
3.7 4.2GHz RR S21-4 , RR 4kHz
: 1MHz
< 223> HEO 10.7 11.7GHz
117 12.7GHz RR S21-4 , 3.
7 4.2GHz RR 3.7
4.2GHz FS
HEO FSS FS RR S7
, FS HEO FSS
RR S21.3 S215
5. DAB (Digital Audio Broadcasting)
HEO
2630 2,655MHz WRC- 2000 IMT -2000

2500 2,690MHz
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WRC- 2000 539

2,630 2,655MHz
WRC- 2003

DAB

DAB

134

, Multi-path, blocking, shadowing, fading

226
DAB
Broadcasting
Satedlite
. -
-0 - S i
P
PAS o A o Farth Statien
S \ u
~ £, s 10 GHa hamd | 1
e _h'"";":.hh_ : | TG bl i =
‘f" A ”“’z"“‘ 28 GHrvan 1 KX
Partshle Foeesioe: ."/ ] \\‘- " S
I ‘ ’f.
| Fioadl Bevebsr r:;"EE
\ “
< 226> DAB
DAB
WARC-92 DAB , 1452 1492MHz
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20 2007 4 1 2 2310
2360MHz : 3 : 2535 2655MHz
12 DAB
WRC- 2000 2310 2360MHz DAB
: : 528 25MHz
(S5.393) 50MHz
. 2535 2655MHz : :
(S5418) , 2630 2655MHz
HEO 539
(WRC- 2000) Provisional PFD limit , WRC-2003
WRC- 2000 IMT - 2000
806 960MHz, 1710 1885MHz 2500 2690MHz
DAB 2535 2655MHz IMT - 2000
2500 2690MHz
: DAB IMT - 2000
WARC-92 DAB
1452 2360MHz DAB :
2535 2655MHz DAB : MMDS
(Multi- channel Multi-point distribution System)
1997-50 ( CATV , 1997. 4.
9) MMDS 20 120M Hz
10 60MHz :
DAB ( 10 60M Hz)
DAB
; DAB : DAB
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2535 2655MHz DAB
HEO DAB
ITU-R
DAB IMT - 2000

6. HEO

ITU-R  WP4A, WP4-9S APT

(MEO), (LEO)

WRC- 2000

INTELSAT
, S22
, 6/4GHz

APT
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ITU-R

7. HEO

HEO

HEO
APT
WRC- 2000 539
2655M Hz (
IMT - 2000
2500 2690MHz WRC- 2003
2535 2655M Hz DAB
, IMT - 2000
PFD
HEO

ITU-R WP 4A WP 4-9S
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HEO

134

ITU

2630



HEO

ITU-R
HEO :
HEO DAB

HEO

HEO
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1 (EPFD)

(GSO/FSS) Ku, Ka SkyBridge,
T eledesic (non- GSO)
1995 (WRC-95)
(non- GSO/ FSS) / (MSS)
Ka

WRC-97,- 2000 Ku Ka GSO non-GSO
(FSS) ITU S22
non- GSO (EPFD,
Equivalent Power Flux-density) :
3.7m
EPFD . WRC-97(  130)

EPFD , EPFD

EPFD
ITU
EPFD
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2. (EPFD)

WRC- 2000 Ku Ka
S22 EPFD , EPFD
, Off- axis eirp
WRC- 2000 EPFD EPFD

N P
0 G; i G
epfd= 10| log 4 - 10 | { IZ') | () (3.1.1)
=1 4.di r, max

N 4
(number)
i ; (index)
P : RF (dBW)
[ I : boresight
(off-axis angle)
Gi( II)
()
d; : (m)
[ B i
boresight (off-axis angle)
G, () : i
()
Giomax : ()
epf d ; epfd(dB (W/m?))
WRC- 2000 ITU S22
EPFD EPFD! , EPFDt , EPFDis,
EPFD
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o EPFD!
(hon-GSO
- 107 12.75GHz, GSOFSS
- 178 186GHz, GSO FSS
- 19.7 20.2GHz, GSO FSS
- 117 12.75GHz, GSOBSS
240, 300cm)
o EPFD1
(hon-GSO

GSO EPFD )
(60cm, 1.2m, 3m, 10m)
(Im, 2m, 5m)
(70cm, 90cm, 2.5m, 5m)
(30, 45,60, 90, 120, 180,

GSO EPFD )

- 107 12.75GHz, 1275 13.25GHz, 13.75 145GHz

- 173 18.1GHz
- 2715 286GHz
- 295 30.0GHz
0 EPFD:is
(hon-GSO
o EPFD

EPFD! , EPFDt , EPFD:s

, non- GSO FSS
1997 11 22

EPFDis

S222

GSO EPFD )

1997. 11. 22

EPFD

EPFD. , EPFD1t

: EPFD
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EPFD.! cso
EPFD S22 . ITU-R WP4A
EPFD
5
() A :EPFDJ
EPFD.!
EPFD = =177 =19.16 log [} + 15114 +4 794 -
1+ exp (7042 + log !?-fll].lﬁl}lf_r
1.948 - (3.1.2)

0.5976 +({log 1 — 0.263)

EPFD down. EPFDOZ - 160.0

- 180.18- 21.53logD,

EPFD youn B EPFD o= £ 7 100 § 22109 D

P ; EPFD down

° ? (m)

=re 0 EPFD down
=Pre o EPFD down

- 176 -
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(

(2 B : (Interpolation)

EPFD :
y EPFD (linear) , X
(logarithmic)
CATV (3.7m)
: 2000 ITU ITU-R
) (ITU-R WP 4A Doc. 476 )
(3) C: SCALING
EPFD (long-term) Power addition :
(short-term) Time shifting EPFD
EPFD
o Power addition : EPFD 10*log((Dr«/ DY?)
o Time shifting : EPFD (Dref/ D)
4) D : Constant 1o/No
lo/No
EPFD :
lo/No EPFD
(5) E :
ITU-R Aggregation

Single- entry
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P=(0.045+0.027*D)* (epfdnax - pfd)/ (7*D?) (3.1.3)

P , epfdmax : epfd , D :
S , (ITU-R WP4A
Doc. 182) ITU-R WP4A
< 3.11> S22 S22- 1A 10.7
12.75GHz S22- 1A <
3.1.1> 06, 1.2, 3, 10m
. < 312> <
3.1.1> 07, 25, 7Tm A, B, C
EPFD
1.00E+02
1.00E+01
1.00E+00 E
# 1.00E-01
i ]
g 1.00E-02
1.00E-03
1.00E-04
=200 =100 -180 =170 =160 -150
EPFDdownidBW /m*/40kHz)
< 31> K/ S2-1A 107 1275GHz
A ,
B 0.7m, 25m, 7m < 3.1.1>
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06m 12m, 12m 3m, 3m 10m (interpolating)
C 0.7m, 25m, 7m < 3.1.1>
12m, 3m, 10m (short-term)
Time shifting (long-term) Power addition
100
0. TmiA)
10 —0.7m(B)
= 0.7miC)
& ; 2 BmiA)
& - 2.6miB)
8 01 2.5m(C)
ﬁ S TmiA)
—~ TmiB)
g o ~ Tmi(C]
0.001
0.0001
-200 -190 -180 -170 -180 -150
EPFOdown(dBW/m’/40kHz)
< 312>Ku ABC 07, 25, Tm

< 3.12> 3
(short-term) 3 EPFD

EPFD

, (long-term)
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2001 4 10 WP 4A
EPFD (DNR)
: EPFD
2 Working Party 6S
. EPFD (Draft New Recommendation)
2001 10 WP 4A GSO/FSS

EPFD! GSO/FSS
EPFD1
EPFD1

ITU
011 14 GHz 20 30 GHz
(fixed- satellite service)

O unacceptable interference
0 | , WRC- 2000

EPFD (validation single- entry limits)
olTU S22
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(1) 10.7 12.75GHz GSO/FSS

epfd.
( S22-1A ,  S22-4A1 )
10.7 11.7GHz( ), 117 122GHz(2 ), 122 125GHz(3 ),

125 1275GHz(1, 3 )

0] . 40kHz
o] GSO 1 25
0 . 60
o] 2005. 12. 31.
o] : 06 18m
o] 3 18m
S22 Curve Fitting
() S22 (107  12.75GHz )
< 311> S22- 1A

: EPFD!
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< 311> non-GSO FSS EPFD.
epfdl dB epfdl
(GHz) (W/m?) (kHz)
10.7-11.7 in -1754 100 40 60 cm
all Regions; -174 10 Recommendation
11.7-12.2 -170.8 1 ITU-R S.1428
in Region 2; -165.3 0.07
122-125 -1604 0.009
in Region 3 - 160 0.003
and - 160 0
125-12.75 -1819 100 40 12 m
in Regions 1 -1784 05 Recommendation
and 3 -1734 0.26 ITU-R S.1428
-173 0.143
- 164 0.046
-1616 0.016
-1614 0.009
-160.8 0.003
-1605 0.003
- 160 0.0007
- 160 0
-190.45 100 40 3m
-189.45 10 Recommendation
- 187.45 05 ITU-R S.1428
-1824 03
- 182 0.145
- 168 0.029
- 164 0.012
- 162 0.005
- 160 0.001
- 160 0
-195.45 100 40 10 m
-19545 1 Recommendation
- 190 0.35 ITU-R S.1428
- 190 0.29
-1725 0.01
- 160 0.002
- 160 0
EPFD! (dB) (linear inter-
polation) EPFD!
(logarithmic interpolation)
10.7 12.75GHz < 3.12>
S22-4A1
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< 312> non-GSO FSS EPFD.
GSO
epfdt (dBW/m? - 40 kHz) |epfd: (m)
-182 0.1 3
-179 0.06
-176 0.03
171 0.02
- 168 0.016
- 165 0.007
- 163 0.001
-161.25 0.00025
-161.25 0
-185 0.03 10
- 183 0.02
-179 0.01
-175 0.004
171 0.002
- 168 0.001
- 166 0.0002
- 166 0
() ( SZ2-1A)
o 06 10m
40kH z 0%  100%
epfd,= - 160dBW m?
_ (- 180.18- 21.53logD, D<3.0
ept d 10 = { 185.89- 9.562lo9D, D3.0 (3.1.4)
D; (m)
ll! l2
P (curve-fitting)
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_ 15.114 + 4.794D )
B.(p,D)=- 179.77+ ” — 0 047+ 0500+ Toum 19.191ogD (3.1.5)
exp 1

1.948 -
L (logD - 0.263) °

i
epfd, if p J§0.001
_ epfd, if > epfd,
0.(p.0)= { td it W< enfd yo (316
B
epfd o6 (p) + 3.3219[ epfdy, (p)- epfd o (p)] log (o). 0.6MDML.2
epfd 5 (p) + 2.5130[ epfd o0 (P)- €pfd s, (p)]10g (5%), 1.2<DH3.0
B:(p.D)= 5 (3.1.7)
epfd 50 (p) + 1.9125[ epfd 500 (p) - epfd \s.o(p)]l()g(ﬁ)f 3.0<DH10.0
epfd o6, €Pfd .o, epfd g0, epfd S22- 1A
06 10m EPFD!
epfd 2. 1 (P,D)=-V H:i(p,D)| W(p.D), 0.6MDM10.0 (3.1.8)
010 18 m
( 3.1.3) (short-term) (long-term)
18m (extrapolation)
(short-term) ( D,/D)? (p)  scaling
time shifting : (long-term)
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20log ( D ,4/D) epfd power addition

i: L (long-term)

(short-term)

B.(p.D)= ey (p)+ 20109 () (3.1.9)

2
B.(p.D)= epfdvlvo(oI%) (3.1.10)
EPFD (short-term)
(pa) (long-term)

P .= 0.000179 + % (3.1.11)

10m 18m epfdl

BM:(p.0), (OMpH p.. and 10<DM18)

s (PD)= 9 W, (p.D), (pu<pM100 and 10<DM18)
< 3.1.3> S22- 1A m 16m
< 3.14> EPFD!

- 185 -

(3.1.12)



epfd, dBWm® per 40 kHz

epfd, dBWIm® per 40 kHz

—a— 06m S22-1A

—a— 1.2m
—a&— 3.0m

195 1 _— 100m
I —_— ¥ m Derived
-200 - —— 16m
205 & e -} sl i
0.0001 0.001 0.01 01 1 10 100
Fercentage of time epfd may be exceeded
3.1.3> S22- 1A epfd levels

<

3.14>

2

10 12 14 16 18

Antenna diameter, m

S22- 1A
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() ( SZ-4A1)

03 10m
B o S22-4A  3m, 6m, 9m 18m
EPFD! (linear interpolation)

- 161.25- 0.91667(D- 3) for 3D<6

_J-164.0- 0.5(D- 6) for 6D <9
Woo (D)= { 165.5- 0.22222(D- 9)  for 9fiDW18 (3.1.13

Boo o (short-term)
7D°
lS(va): lmax-op(D)' 0.045+0P027D (3.1.14)
(long-term) 3m 10m
(epfdaos(p), epfdaoin(p)) (straightforward
interpolation)

Bo(p.D)= epfduos (p)+ 1.025] @pfdaou(p)- epidacs(p)llog (5 ) (3.1.15)

( pcz)

Peo. €xp[0.131823(3- D) - 4.57454] (3.1.16)

3 10m Pe
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-V B:(p.D) I Ms(p.D) for OMPH p

epfd822-4A1(va): ls(pyD) for pc2<p.100 (3.1.17)
010 18 m
10m 20log ( D ,4/D) Power
Addition extrapolation
(long-term) B
M:(p.D)= epdaou(p)+ 200y (5 ) (3.1.18)
| B (short-term)
, 100%( ) 0%( )
(Pe) Pe
w222 0.000817 (3.1.19)
10m 18m
_ B:(p.D) for OMpPE p and 10JDP18
P wi(P.D)= 3 B, (p.D) for po<pM100 and 0fDW1s 1)
< 3.15> 6m  16m
, < 3.16>
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epfd, dBWm® per 40 kHz

5D T L S 1

-160

-170

-180

-190 ! | | . gy
—&—  3m S22-1AMA1 Do *:T
- T

—a— 10m

epfd, dBWIm’ per 40 kHz

-200 —{—— 6 m Derived : e e
[ |——18m ]
_210- P PR | PR PR | PR L PP | L PP
0.0001 0.001 0.01 01 1 10 100
Percentage of time epfd may be exceeded
< 3.15> S22-4A1 epfd
-160

TT T T T LIS I I N B L N O B L L B R LI B LI B L B N

195 [ —e— 0.001 %
—— 0.01 %

_zm:_—.s— 01 % | | | ! | | ! | Y
e oy 1% 1

3 4 3 G I 2] L2 10 11 12 13 14 15 16
Antenna diameter, m

< 316>  S22-4A1 epfd
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(2 178 186GHz 197 20.2GHz GSO/FSS
epfd!
( S22-1B S22- 1C )
S22 S22- 1B S22-1C
, 178 186 GHz ( ) 19.7 20.2 GHz (
)
EPFD
0 : 40 kHz
o GSO : 25°
o : 60°
o 20056 12 31
o 1 5m(17.8 186 GH2z),
0.7 5 m(19.7 202 GHz)
EPFD Curve- Fitting
() S22 (178 186GHz, 19.7 20.2 GHz)
178 186 GHz < 3.1.3> S22- 1B
; epfd
< 3.1.3> non-GSO FSS epfd (178 186 GHz)
epfdi dB | epfd!
(GHz) (W/m?) (kHz)
178 186 -17/54 100 40 1m
-1754 10 Recommendation
-1725 1 ITU-R S.1428
- 167 0.286
- 164 0.029
- 164 0
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epfdi dB | epfd!
(GHz) (W/m?) (kHz)
178 186
-1784 100 40 2m
-1784 0.6 Recommendation
-1714 0.1 ITU-R S.1428
- 1705 0.087
- 166 0.029
- 164 0.023
- 164 0
-1854 100 40 5m
-1854 0.2 Recommendation
- 180 0.2 ITU-R S.1428
-180 0.057
-172 0.057
- 164 0.002
- 164 0
19.7 20.2 GHz < 314> S22-1C
< 3.14> non-GSO FSS epfd (19.7 20.2 GHz)
epfdi dB | epfd!
(GH2) (W/m?) (kHz)
-1874 100 40 70 cm
197 202 - 182 28571 Recommendation
-172 2.857 ITU-R S.1428
- 154 0.017
- 154 0
-1904 100 40 90 cm
-1814 9 Recommendation
-1704 0.2 ITU-R S.1428
- 168.6 0.2
- 165 0.057
- 160 0.057
- 154 0.003
- 154 0
-196.4 100 40 25 m
- 162 0.02 Recommendation
- 154 0.00057 ITU-R S.1428
- 154 0

- 191 -




epfdi dB | epfd!
(GHz) (W/m?) (kHz)
-2004 100 40 5m
197 202 ~-1894 10 Recommendation
-1878 6 ITU-R S.1428
-184 2857
- 175 0.114
-164.2 001
-154.6 0.001
- 154 0.0008
- 154 0
EPFD (dB) (linear inter-
polation) (logarithmic interpolation)
() Ir8 186 GHz ( S2-1B)
178 186 GHz : 40 kHz,
dBW/m?® EPFD Im 5m
Sigmoid Function
; 7o)
epld n )= RBIL - <=5
Py 1t D)= B *}+] w.],.l_“}}_]uw\l L 1<
M L s ) (3.1.21)
D ; (m)
B(D)=-175.4-7.15476log D - 10.59524(log DY (3.1.22)
T(D)=11.4+7.95238log D + 9.04762(log DY (3.1.23)
(D)= 0.2783+ 3.09355log D - 2.32405(log DY (3.1.24)
S(D)=0.3547 - 0.383491og D + 0.52274(log DY (3.1.25)

g 1

(p.D)=-164 dBW/m? (J1Z=H = 40kHz)
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5m 3dB 1dB ,
3.17> 1, 2, 5m S22- 1B
, < 3.1.8>
EPFD
-160 [
-185 |
2 1
5 170 |
e 175 |
E :
J m
2 .80 2m
% E Sm
o |—— 1 m Derived s
~135':—__§2 P S
_19{.. i i e A T .. ial sasy
00004 0.001 009 a1 1 10 100
FPercentage of time epfd may be exceeded
< 3.1.7> S22- 1B epfd
=180 r
185 e - - ]
_“"‘_—‘—-0.-————.“_____.

epfd, dBW/m® per 40 kHz

S22- 1B

-170
175

180 |

-185

1gp L

s M\-\.\\;
il (3,001 %
—— 01 %

E [eie— R %
—— 1% ]

1 4 3

Antenna diameter, m
< 318> S22-1B epfd
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() 197 202 GHz ( S22-1C)
40 kHz epfd 154 dBW/m?
Pea
00117 00223 00105
P4 =000206-———+ == —-—0 (3.1.26)
19.7 20.2 GHz 40 kHz dBW/m*  epfd
0.7m 5m
eptd .. Ap. D)= }i.{l{f.)][lng pl i=0..4 (3.1.27)
epfd,.. .. (p.D)=-154 dBW/m® (Il =S Z, 40 kHz)
epfd. . I:.I[,r}_ D}— =154, p=p,
Al ,
A(D)= EH{, logn} j=o0..4 (3128)
Bi < 315>
< 315> Bij
j BOj Blj sz B3j B4J
0 1764 8.942 0.8074 0.2475 0.04853
1 30.60 0.7033 4567 0.1355 0.2177
2 141.2 19.18 37.81 3.304 2495
3 2236 5542 63.48 1148 5.389
4 97.38 29.66 28.44 6.375 2.664
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epfd, dBWIm’ per 40 kHz

epfd, dBW/m® per 40 kHz

g0 b
185

200 t

150 ¢
155 |
180 |
465 |
70 |
475 |
180

-185

3.6dB

, S22-1C 90cm
15dB . < 3.1.9>

07, 09, 25 sm S22-1C

< 3.1.10>

EPFD

AT5 |

180
185 |

190 £

.1955

=200 _

2205 E

[ K
=]
2 =]
3

e

—r—

—

Derived

50m
0.7 m

—0— 09 m
2.5 m
50 m
|

]

G.0009

<

0.01 0.1 1

FPercentage of time epfd may be exceeded

3.1.9>

S22-1C epfd!

3.1.10>

2 3 4 5
Antenna diameter, m

S22-1C epfd!
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3) S22
EPFD ( S22-2)

S22 S22-2 EPFD? 3.16
GSO/FSS

Curve- Fitting

ITU-R S.1503 , GSO
(beam width) EPFD1
(half-power beamwidth) GSO
14 GHz 10° 30 GHz 30°

(half- power beamwidth)
eirp
Vo d . EPFD
GSO
S22-2 EPFD
Curve- Fitting

EPFD : ITU-R
S672-4 , Sidelobe(Ls)
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< 3.1.6> non-GSO FSS

EPFD

epfd epfd
(GHz) dB (W/m?)
(kHz)
1250 12.75 - 160 100 40 4 degrees
1275 13.25 Rec. ITU-R S672-4,
13.75 145 Ls =20
173 18.1 - 160 100 40 4 degrees
(Regions 1 Rec. ITU-R S672-4,
and 3) Ls = 20
178 18.1
(Region 2)
275 28.6 - 162 100 40 155 degrees
Rec. ITU-R S672-4,
Ls = 10
295 300 - 162 100 40 155 degrees
Rec. ITU-R S672-4,
Ls = 10
( ) GSO EPFD
EPFD 0 (degree)
, Sidelobe Ls(dB) ,ITU-R

epfd. (0,1, )=k +10 Iﬂg[[ﬂ +b101 }9* —d+el0" J

0, (degree)

Ls, sidelobe (dB, ITU-R
a, b, cd e (14, 30 GHz

S672-4)
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3.17> )




< 317> (3.129)
125 145 GHz, 215 286 GHz,
173 18.1 GHz(L, 3 ), 295 300 GHz
178 181 GHz(2 )
k -1721 -172.1
a 295 3.77
b 19 12.1
c 1.26 113
d 1.26 2.14
e 35 38
EPFD 125 145 GHz 17.
3 18.1 GHz < 3.111> , 275 286 GHz 295 30.0 GHz
< 3.1.12>
EPFD 0.3 dB
155 T T T T T T T T T
T
» ;’:;’PF.;E
il
-180 s
N ,;fﬂ:';r‘f
o X
N-_E z,.-—:':-xffffﬁ +* I3=-‘5r.=i-5i.muerr:'|
S //-;;; w Lg=-20dB
E_ 185 = .fYJ/' & Lg=-25dB .
= I s —— Lg=-15 dB - algornthm
] _A{j Lg = -20 dB
7 — - Lg=-25dB
1_‘{{:;
_1?’3 ¥/ i i i " i s & i s i x . a i i | I S ——
1 2 3 q 5 & 7 g
G50 satellite antenna beamwidth, degrees
< 3.1.11> S22-2 EPFD
( 125 145GHz 173 18.1GHz)
W, A (3.1.29)
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epfd, dBW/m® per 40 kHz

o '___'_J_F;
o RS B i =1
-180 o i e
s — e
e e
L f" Y "":-.a—f' *:
o e + Lg=-10dB - simulation
t "t s Lg=-154B
165 ] B e
I =T A a Lg=-20dB
i - —— Lg = -10dB - algorithm
'S > —— Lg=-154dB
J;,f — - Lg=-204dB
_1:,!'3: el el il ————————————r——————
1.0 1.5 2.0 2.5 3.0 35 4.0 4.5
GE0O satellite antenna beamwidth, degrees
< 3.1.12> S22-2 EPFD
( 275 286GHz 295 30.0GHz)
H, A (3.1.29)
S22 Ku Ka
EPFD
EPFD
ITU-R SG 4
GSO non- GSO
(Guide)
ITU
, 2001 4 WP 4A
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ITU
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ITU-R
ITU-R Study Group
WRC

ITU ,

(FCC)

(CFR 47)
PART 25

W RC- 2000( )
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1927
(FRC, Federal Radio- Communication Commission) :
1934 FCC(Federa Communications Commission)

. 1927
, 1927
NTIA (National Tele
communications and Information Administration) ,

FCC

US Code 50 Title

: Title 47 9
Chapter
o] TITLE 47 (Teegregphs, Tdephones, and Radioteegraphs)
- Chapt 1. Telegraphs ( )
- Chapt 2. Submarine Cables ( )
- Chapt 3. Radiotelegraphs ( )
- Chapt 4. Radio Act of 1927 ( )
- Chapt 5. Wire or Radio Communication ( )
- Chapt 6. Communications Satellite System ( )
- Chapt 7. Campaign Communications ( )
- Chapt 8. Naiond Tdecommunicetions and Information Administration (NTIA)
- Chapt 9. Interception of Digital and Other Communications
( )
Chapter 5 FCC
Chapter 8 NTIA : Chapter 5
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"Communications Act of 1934(1996 )" 1996

< 3.2.1>
, < 321> US Code( )
(FCO) . CFR(Code of Federad
Regulations) 47
< 321> (United States Code)
US Code
[ |
I I I I
Title 1 Title 2 Title 47
(General (The (I'elegra}:;hs, T’elephones, | Title 49 Title 50
Provisions)| | Congress) and Radiotelegraphs)
I u
Chapter 1.
(T elegraphs)
Chapter 2. CFR
Submarine Cables Title 47
Chapter 3. Radio Act
Radiotelegraphs( ) Of 1927( )
[ |
Chapter 4. Communication Act
Radio Act of 1927( ) Of 1934
[ |
Chapter 5. [ | —
Wire or Ragio T elecommunication Act
e Of 1966
Communication
Chapt_er 6. . L Communications Satellite Act u Part 25
Communications Satellite Of 1962
System
Chapter 7.
Campaign Communications
Chapter 8.
NTIA
Chapter 9.
Interception of Digital and
other Communications
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CFR 47(T elecommunication) 3 Chapter
399 Part 5

Chapter ;

- Chapter - Federal communication commission(FCC)

- Chapter - Office of Science and Technology Policy and National

Security Council( )

- Chapter - National Telecommunications and Information

Administration, Department of Commerce(NTIA)

Part 0 Part 199 Chapter FCC :
Part 200 Part 299 Chapter
, Part 300 Part 399
Chapter NTIA
(CFR) 155 (FCC )
Part (USC. 47)
CFR 47 Part
0 Part 399 Part O( ), Part 1
( ), Part 2( ), Part 3(
), Part 25( ), Part 100( ),
Part 300( ) :
PART 25
PART 25 1962 201(c)(11)

(International Maritime Satellite T elecommunications Act) 501(c)(6)
. PART 25 9 Subpart
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0 (PART 25)
- . Subpart A, Subpart B
- . Subpart C, Subpart D
- : Subpart E, Subpart F, Subpart G, Subpart H, Subpart |

10 , 2001 10 PART 25
5134 5.13%6 C-band Smal Aperture Termind(CSAT) 2
GHz , 25212
1214 GHz
Ku , 25.146 10.7GHz 145GHz
non- GSO FSS
25141 ( ) subpart H(
) , 25.140
: (Electronic
Filing)
"E-JAPAN"
T :
: : (HAPS, High Altitude Platform
Station)

WRC-2000 2001
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1900

, 1914
1915 ,
, 1950
131
, : (
) 36 2( )
, 4 2 ,
6
36 2
4 2 ( : )
32
32 2
32 3
R 4
32 5
32 6
32 7, 8
32 9
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( 4

2 5 37 21
11.7GHz

2 6( 37 27
(GTW
12.2GHz

2 7 3% 2

2 10 37 27
11.7GHz

G7W

2 11( 37 27
12.2GHz

G7W

37 2% 2
12.2GHz

37 27 3
11.7GHz

12.75GH z

4 3 21 9

15 37 27
12.2GHz

18 37 27
12.75GHz
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17)
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2000

1

40

26

4

4

4

25

15( 49

20( 49

21( 49

21

41

2

42

18)

23)

24)

2( 54 3

) 26 (

2001- 117 (2001 12. 17)

43
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2

24

8

(



- 103 103 2 :2001. 2. 8
- 24
(0}
- 2001-11 (2001. 3. 12)
10 ( )
11 ( )
- 2001-22 (2001. 4. 10)
8 ( )
(0}

- 1995-5 (1995. 1. 13) :
- 2001-117 (2001 12. 17) 8

ITU ,
WRC- 2000 ITU
o ITU-R (RR) S21 , S22 S465-5
0 ,
- FCC CFR 47 PART 25
(0} )
- B 2), (32 5)
0 ,
- 12 2( )
- ( 1995-5 )
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(PART 25)

209 :
WRC- 2000 S21-4
12 2
ITU ,
, 2001- 117 ™
" 3
< 3.22>
4 4
8 ( 8 (
) )
1 1
( (S
1.168)
)
S22.1
36 2
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8- 1
8,025 8400
- 174]W/ ]

< 323>

8,025 8,400

S21-4

- 174[W/ ]

S 5462A

8,025 8400

©®)

36 2

S.224

32 6

S5.462A

S5.462A
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30

+ 0.1

+ 05

10%

174 (W ) 4

°<f< 5
-174405@0 -5 (W/ ) 4

5 <0< 25
164 (W/ ) 4

25° <9< 90

124(WRC-97)
. (WRC-97)

(11.7- 12.7GHz

: S.30

30

(1)

S22.6-7

(2)

S22.9

S22.19
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8-2

.1)

(EIRP)
3) 4)
a. 1IGHz 15GHz
+40dBW
(4kHz ,0<0 )
+40+ 30 dBW
(4kHz , 0 06<5 )
b. 15GHz
+64dBW
(IMHz ,0<0 )
+64+ 30 dBW
(IMHz , 0 0<5 )
2) 5
(EIRP)
3) 1)
( )
1GHz 15GHz
IMHz
+79dBW

S21.8
S21.12
< 324>

S21.8

S21.9

S21.10
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D/A 100

G=32-25logp i (I° <@ 48 )
-10 i (48° < @< 180° )

D/A 100

G=52- 10log(D/A )- Slog @ dBi
(100\ /D< @ <48° )

10-100g(O/A ) |
48 << 180 )

4 1) 3
10dB
5 1
S21-3
(2-30CHz)
D/A 100
G=32-2Zogp i (emin<g@ 48 )
=-10 i (48 << 180 )
(@min=1 100D/ A )
D/A < 100
(1993 )
G=52- 10og(D/'A )- P oge dBi
(100N /D< @ <48 )
=10-10og(D/A ) i
(48° < @< 180 )

S21.11

S21.12

ITU-R

S465-5
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G=29- 25log@

8 i(<o

32-25lo0g@
-10

>

(1)

2 (1)

i (<< 7))
9.2° )

i(92° <@ 48°)

i (48° < @< 180° )

2 x 10°

10

G=29-25logp i (I° << 7°)
= 48 i (7 @< 92°)
=32-25logp i(9.2° (@< 48°)
= -10 i (48° @< 180° )
D
A
Q :
(
)
S21.15
2) S21.14
(
)
10
2

FCC
CFR47
§ 25.209

S21.15

S21.15
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(3)

55 W

20

13

S21.14 § 5
1y

<

S21.14

S.213

S215

3.2.5>

S21.1




. 10

55

45 W

15°

10

\W

<

S21.3

S215

3.25>

S21-1
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8- 1]
() ()
1 167 -113
17 W)
2.15%5 | 0 - 154
25 | 5 W)
c - 154405
o G -5)
W)
25 - 144
9 W)
3.250 | 0 - 152
2690 5 W)
a0 | & - 152405
' © -9)
7750 25
W)
25 - 142
9 W)
1) ()
2) 1
15 ,2 5 4
.6 1
(W 0

<

3.2.3>
S21-4

<

3.23>

S21-4
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8- 2]

(

) ®)

15 4 <0

40 W

40438 W

15

0 655

64130 W

)1 15

+55 W

79 W

3) ®)

4 IW 0

S21.8
1)
(EIRP)
S21.10
S21.11
a. 1GHz 15GHz
+40dBW
( 4kHz ,0<0 )
+40+ 30 dBW
(4&Hz ,0 6<5 )
b. 15GHz
+64dBW
( IMHz ,0<0 )
+64+ 30 dBW
(IMHz ,0 08<5)
S21.10
3) S21.8
( )
1GHz 15GHz
IMHz +79dBW

S21.8

S21.10

S21.10

S21.8
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< 323> S.21- 4( )
©)
(dBW/m?)
0° -5° 5° 250 25° -90°
1670- 1700MHz -133 15M%
1525- 1530M+ o
(1 ., 3 ) o
1670- 1690MHz
1690- 1700MHz 15
(S5.381 S5.382) o -154 +0.5(5-5) -144 akH
1700- 1710M+Hz o
2025- 2110M
2200- 2300Mz o
2500- 2690MH
2520- 2670MH - 152
2500- 2516 . 5MHz -152 +0.75( 8-5) - 137 Akte
(S5.404)
3400- 4200MHz o
4500- 4800Mz
- 152
5670- 5725M+ " ~iBZ +0.5( 5-5) -142 o
(S5453  S5.455)
7250- 7850MHz
5150- 52 16MH o - 164 akHz
- 137
6700- 6825MH o -137 +0.5(5-5) -127 kHz
- 154
-154 +0.5( 5-5) -144 akHz
6825- 7075MHz o 12 o 1oa Ky
+0.5( 5-5)
- - - 150
8025- 8500MHz -150 +0.5(5-5) -140 akHz
ITU S.21-4 ()
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6) |
(dBW/m?)
o -5° 5 - 25° 25° _90°
10.7- 11.7GHz _150 _150+05(5 -5) | - 140 AkHz
11.75- 125GHz
(1 )
11.7- 12.2GHz
(2 )
- 148 _148+05(5 -5) | - 138 AkHz
11.7- 12.2GHz
(3 )
12.2- 12.7GHz
(2 )
12.2- 125GHz
3
%552;13275%2196 _148 _148+05(5 -5) | - 138 AkHz
1
)
25° 200 113
5 20° 127 | oo g
15.43- 15.63GHz _107 o os .| -1369 IMHz
_127405(5 -5) | 210900 -20)
31° -90° :-111
_115 -115405( -5) | ;05
17.7- 19.3GHz T IMHz
_15 - 125+05(5 -5)
19.3- 19.7GHz
gﬁiggﬁ?ggﬂ; -115 -115+05(5 -5) | - 106 IMHz
25,2527 5GHz
310-313GHz
34.7-35.2GHz
(S5549
<5550 _115 _115+05(5 -5) | - 105 IMHz
37.0- 405GHz
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< 324> S21- 3(

2025-2110 Mt

5670-5725 M ::jgg S5.453
5725-5755 Mz 1 : $5.453 5.455
5755- 5850 Mtz 1 . $.453  $5.455
58507075 Mz

7900- 8400 Mz

107-117 Gt 1

125-12.75 G 1 $5.494

127-1275 G& | 2

12.75- 1325 G

140-14.25 G | $5.505

1405-143 G | 2205, .508  $5.509
143144 Gt 1

14.4-148 Gt

17.7-18.1 Gt

270-275 Gt >

275-295 Gz

310-313 G | S5545

S5.549 5.550

34.2-352 Gtz
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< 325> S21- 1(
EIRP (dBW)
(CHz) (5212 S214 ) ()
1 10 +35 2
10 15 +45 15
225 275 +24 15
IMHz )
15G¢ -
ITU
WRC- 2000
ITU
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ITU sw
tool . ,
(ITU; International T elecommunication Union))
(Radio Regulations) S1.5
- 3000
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< 4.1> ITU 3

.1 ) )
2 , , 3
ITU
ITU
, 'First come, first
served" ITU
ITU
= =
:if" 140 E._n__m.f_:_‘ B0 &) 4 Mmoo _a}:-f::_ 50 100 !:U--.I.'T 60 180 —
« [ % B % A :
75 ‘iﬁ s i‘ = T f.!"”" o : 75
2 e d
;té:'“"‘-h | ] k?g" e
f jq - / . :
i) . ‘J‘-‘u. 5|
(-"bEmlmcl 4 % ‘ﬁ
. ol w
0 =Py PAT IR W = 30
e B T ol S ?:\_ 5 o
o i \:!(\_)-\ \ . [}
20 e | r_,? 1
W0 f : ; ET]
0 En
== NN A=
[51] _-..i-—- C __-_-_--_.‘_J.E--\.:-.n_h_.ﬂl';‘..-_“._ﬂc.._-_m..ﬂ-\_f‘_._.ﬂ ol

=160 B4 120 ) § &0 40 0 D 20 40 A0 =3 E0D 120 M40 160 13D
- -

Tl shaded part iepresents the Tropical Zones as defied o Mos, 55,06 10 55,20 aed 55,21,

B5-01

< 41> ITU

(Planned Resources)
ITU

Ap S30( ), Ap S30A(
) Ap S30B( )
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1) (Broadcasting Satellite Service Plan : Ap S30)
(0]
-1 3 ; WARC-77, WRC-2000, 2 ; WARC-83
(0]
-1 » 117 125GHz
-2 : 122 12.7GHz
-3 c 117 12.2GHz
< 41> 117-1275GHz ITU
Allocation to services
Region 1 Region 2 Region 3
11.7-125 11.7-12.1 11.7-12.2
FIXED FIXED S5.486 FIXED

BROADCASTING
BROADCASTING-SATELLI
TE

M OBILE except aeronautical
mobile

S5.487 S5487A  S5.492

FIXED-SATELLITE(space-t
o-Earth) S5.484A
Mobile except aeronautical
mobile

S5485 S5.488

12.1-12.2

FIXED-SATELLITE

(space-to-Earth) S5.484A
S5485 S5488 S5.489

M OBILE except aeronautical
mobile

BROADCASTING

BROADCASTING-SATELL

ITE

S5487 S5487A S5.492

12.5-12.75

FIXED-SATELLITE
(space-to-Earth) S5.484A
(Earth-to- space)

S5494 S5495 S5.496

12.2-12.7
FIXED

M OBILE except aeronautical

mobile

BROADCASTING
BROADCASTING-SATELL
ITE

S5.487A
S5.492

S5.488 S5.490

12.2-125
FIXED

M OBILE except aeronautical

mobile
BROADCASTING

S5484A S5487 S5491

12.7-12.75
FIXED

FIXED-SATELLITE
(Earth-to- space)
M OBILE except aeronautical

mobile

12.5-12.75

FIXED

FIXED-SATELLITE
(space-to-Earth) S5.484A

M OBILE except aeronautical
mobile

BROADCASTING-

SATELLITE §5493
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2) (Feeder-Link Plan : Ap S30A)

0
-1 3 ; WARC-88, WRC- 2000
-2 ; WARC-83, WARC-85
0
- 1,3 : 145 14.8GHz( ), 17.3 18.1GHz
-2 : 173 17.8GHz
3) (Fixed Satellite Service Allotment Plan : Ap S30B)
0 : WARC- 88
o] : C-Band(300 ), Ku-Band(500 )
- 45 48/ 6725 7.025
- 107 1095, 112 1145/ 1275 1325
(Non- Planned Resources)
ITU S5 (service)
. < 41> 11.7- 12.75GHz
S5.485 footnote
S5
2
ITU 44 (No0.196)
( ) , "First come,
first served"
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ITU
MIFR(M aster International Frequency Register)

(Planned resources)
0] S ITU

(Non-Planned resources)

(< 42> )

1) (API)

5 2 ITU (BR)

API : BR
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2)

g HENR/SS) A=xas

[ 3% |« AT /S MY |
(EBMA 5~2E M)

AERZIE
(API) '

St [NEDETE ¥ | [ AE3EXE 3E |
o v
| AMEEE L | FENE |
L4
x | EFWA |
| B+ | ZEANE &% |
v
[ zanaz@ | |
, v
EEEECEE R
AEEE e BEERE
™ |
; |
| = Ug =231 =5 |
v
EEEEE
X — v
| 2 | Sansew |
I | .gll,l\'[ : |
l v
| s |
< 4.2>

(Coordination Publication)
6
BR
24

ITU

4 ITU
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3)

(Notification & Recording)

ITU
(APS4)

BR

3 3
ITU BR

MIFR

(Administrative Due Diligence Information)

Paper Satellites( ) ,
, 1997 11 22 (1997 WRC ) ITU BR
(Planned Band
) 5
49 , (
’ H )l ( !
) ) 1 )
(Satellite Cost Recovery)
ITU BR
. Paper
Sat. ITU
1
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1998

ITU-BR

2001

11

12 31

. (ITU

WRC- 2000

DB

RR

s/w

tool

)

RR

7 (1998

ITU

ITU

(decision) 482

2002

TOOL

, ITU

DB
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. 1998 11 7

, 1998 11

7

. ITU

ITU

ITU BR



< 42> ITU BR_Soft

tool
http//www .itu.int/ brsoft/ space
Space Query / spacegry/index .html
http//www .itu.int/ brsoft/ space
Space Capture ( ) / spacecap/ index .html
. http//www .itu.int/ brsoft/ space
Space Public / publication/index .html
Gims DB SRS CD
http//www itu.int/bss
MSPACEg /M SPACEg_files html
. http7/www .itu.int/ brspace/ snl
SNL Space Network List / SNL descr html
Space Networks Systems ) _—
SNS Database http//www .itu.int/sng/
Space International http//www itu.int/ sns
IFIC DB Frequency Information / demowic.html
Circular Databases Online IFIC CD

D: ITU Telecommunication Information Exchange Service(TIES) user

1. ITU BR DB BR_soft

SRS CD 3 9 , 2000
pdf MDB format IFIC CD(International
Frequency Information Circular CD)
SRS CD 1 2 : , MDB
BR_Soft (< 4.2> ) . MDB
ITU CR/58
. BR_Soft
Windows , BR_Soft MS
Office( ) MSPACEg s’'w  Windows NT
. SIW ITU , SRS CD
IFIC CD Gims DB SRS CD
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. Space Query

MDB : "File" "Preferences" "Paths"

CwBR_SOF T SDhmtas

H i E=12-1

=i oo s, mre_ ok
o

( , KOR), Network 1D,
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- Beam name - groups, graphics data, noise-gamma

MDB

6

IFIC

, 2

SRS

SRSMDB
(swic.mdb)
File -» Export — Current Query
SRSMDB

Salect Target MetworkStatlon Llst

#HD: [ SSeedb

R ES|
= & ) = [

(Space Query)

o s [Se
OpR &y [MS-ACCESS | i |
EEEH |
TOOL
4
IFIC
IFIC
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ITU RR

< 43> . < 43> X
C Ku ,
(NGSO)
S21 . S21
< 43>
S HD : + 30 + 40
KT :+ 30
L HG : + 30 + 40
HD : + 30
KT :+ 30
: + 30
c HG 1+ 15 RRAPS5 : + 10 )
HD : + 30
KT :+ 30
X + 40
SK :+ 25
KT :+ 30
. + 30
Ku HG :+ 15 (RRAPS5 : 9 )
HD : + 30
KT :+ 30
Kal EHF SK : + 15 * 30
i (RRAPS5 :+8 )
HD : + 30

HD: , HG:
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o] S/IW : MS- Office(Access, Excel )
0 Data : IFIC(SWIC)MDB (BR )

- IFIC http://www.itu.int/ sns/ demowic.html

TOOL

| DO FAE 210 GH0 SAD B SEL
DS U SEF &R0 K g5 e E ] e85 D)

Fey | @Bes | BRIM | 232 | 489S

oE 8 hor_slev oF lnk_epm o3 provider =)

adm . nfo oE e_zrls oE  manufact «E prom i) |
agently » 5] E'E.m #E natsry #2 pub.ssn 2 SHE I I
alloe_id «E emiss «H noma «30 pwr_chl

assan B ex_op.arp «E nonogen 3 relsi

anch «E faciliy «F notice o5 soas.shn

beam.lr oE fdg.ref ofE ntcomemo 5 s.beam

channels +EF freg «E nic_upd +3] saleys

charact «E] gen_char «F  niwk_syst +3] srs_ooak

clsCode +«C geo « orbit «31 srv_area

com_el +«E] gpub_ssn 0 ovedap «J1 srvcls

country +E g +F owl_epm +3  siqueus

crdn_cnt «E gro_und +«H phase «31 sirap

g_ant #E]  history «F plstrap «Z1 tr_provn

g..as.sln +E horoeley «E plan #«E wehicle

HEEEEaEaEEEDEEEEEE

DIEIAIE S7IHA HOISE
HE_EI"E_L.IEI:' =S

- (swic.mdb)

— —

( ACESS )
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CEEEE FEO x|
ME & 98 HiE 48T o I
I & adm._addr {2 ToolData® S WICH Swic. mdb) j

__ x|

I »FF adm_info (S ToolwData S WICWSwic. mdb)
™ »fE agency  (C ¥ Toolw DataWSWICWSwic, mdb)

™ & alloc dd (¥ TooleDatab SMICH Swic, mdb) AR HME(S) I
I »fE assgn  (CW ToolWDatawSWICWSwic, mdb)

™ 4(E attch  (C ToolWData®S WICH Swic mdb) BE & I
I & beam tr (O ToolWData's SWICY Swic. mdb)

™ «fF channels (W ToolWDataWSWICHSwic, mdb)

™« charact (C$% Toolw DataWSWICw Swic, mdb)

I & clasCode  (C ToolWData'S wICH Swic mdh)

I ofE com_al  (CWToolWDataWSWICWSwic mdb)

v o country  (C# ToobsrDataw S WIC % Swic, mdb)

I wFE crdn_cnt (0 ToolData® S WICw Swic mdb) ﬂ

: Ol Ay o

0 SQL ( : DACOMSAT-1)

SELECT com_el.adm, noticed rcv, noticed wic, noticewic no, pub_ssn.ssn_ref,
pub_ssn.ssn_no, com_el.sat_name, com_el long_nom, com_el.ntc_type
FROM (com_el INNER JOIN notice ON com_el.ntc_id = noticentc_id) INNER
JOIN pub_ssn ON com_el.ntc_id = pub_ssn.ntc_id
WHERE ((((((com_ellong_nom) Between -180 And -176 Or (com_d.long_nom)
Between 108 And 180)
AND ((com_el.ntc_type)='G")) Or ((com_el.ntc_type)="N"))) AND
((com_el.ntc_id) In (select distinct ntc_id from overlap
where (((freg_max > 7250.00) and (freq_min < 7266.00))
or ((freg_max > 7266.00) and (freq_min < 7343.00))

or ((freg_max > 7349.00) and (freq_min < 7426.00))
or ((freg_max > 7430.00) and (freq_min < 7466.00))
or ((freg_max > 7470.00) and (freq_min < 7506.00))
or ((freg_max > 7510.00) and (freq_min < 7546.00))
or ((freg_max > 7550.00) and (freq_min < 7586.00))
or ((freg_max > 7590.00) and (freq_min < 7626.00))
or ((freg_max > 7630.00) and (freq_min < 7666.00))
or ((freg_max > 7670.00) and (freq_min < 7706.00))
or ((freg_max > 7710.00) and (freq_min < 7746.00))
or ((freg_max > 7900.00) and (freq_min < 7916.00))
or ((freg_max > 7916.00) and (freq_min < 7993.00))
or ((freg_max > 7999.00) and (freq_min < 8076.00))
or ((freg_max > 8080.00) and (freq_min < 8116.00))
or ((freg_max > 8120.00) and (freq_min < 8156.00))
or ((freg_max > 8160.00) and (freq_min < 8196.00))
or ((freg_max > 8200.00) and (freq_min < 8236.00))
or ((freg_max > 8240.00) and (freq_min < 8276.00))
or ((freg_max > 8280.00) and (freq_min < 8316.00))
or ((freg_max > 8320.00) and (freq_min < 8356.00))
or ((freg_max > 8360.00) and (freqg_min < 8396.00)) ))))

ORDER BY com_el.adm, com_el.sat_name, com_el.stn_name, com_el ntf_rsn;
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SELECT [DACOMSAT- 1] .adm, [DACOMSAT- 1].d_rcv,
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< 44> SQL

SELECT com_el.sat_name, com_el.long_nom, geo tol east,

S_beam.beam_name, s_beam.emi_rcp, e_as_stn.stn_name,
emiss .design_emi, Max(emiss.pwr_tot_pk) AS

pwr_tot_pk , Min(emiss .pwr_tot_pk) AS

pwr_tot_pk , Min(emiss.pwr_min_pk) AS

pwr_min_pk , Max(emiss.pwr_ds_max) AS

pwr_ds_max , Min(emiss .pwr_ds_max) AS

pwr_ds_max , Min(emiss .pwr_ds_min) AS

pwr_ds_min , S_beam.gain, e_as_stn.gain,

e_as_stn.ant_type, e_as_stn.bmwdth, emiss.c_to_n,

Min(freq .freqg_min) AS freq_min , Max (freq .freq_max)
AS freq_max , Srv_cls.stn_cls

FROM ((((com_el INNER JOIN ((s_beam INNER JOIN grp ON

(s_beam.ntc_id = grp.ntc_id) AND (s_beam.beam_name =

grp .beam_name) AND (s_beam.emi_rcp = grp.emi_rcp))

INNER JOIN freq ON (grp.beam_name = freq.beam_name)
AND (grp.emi_rcp = freqg.emi_rcp)) ON com_el.ntc_id =
freq.ntc_id) INNER JOIN emiss ON grp.grp_id =

emiss.grp_id) INNER JOIN e_as_stn ON grp.grp_id =
e_as_stn.grp_id) INNER JOIN geo ON (geo.ntc_id =
s_beam.ntc_id) AND (com_el.ntc_id = geo.ntc_id)) INNER JOIN
srv_cls ON grp.grp_id = srv_cls.grp_id

GROUP BY com_el.sat_name, com_el.long_nom, geo tol east,

S_beam.beam_name, s_beam.emi_rcp, e_as_stn.stn_name,
emiss .design_emi, s_beam.gain, e_as_stn.gain,
e_as_stn.ant_type, e_as_stn.bmwdth, emiss.c_to_n,
srv_cls.stn_cls, com_el.ntc_id

HAVING (((com_el.ntc_id)=] ID

( :96520113 )]))

ORDER BY s_beam.emi_rcp DESC , s_beam.beam_name, emiss.design_emi,

e_as_stn.stn_name;

CAT ool\ \ _Srs.mdb
(M acro)
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i
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B
a
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()

(d?+ d2- (843',32sin%)2
= COS
L] 2d,d,
dl! d2
q
1- EIRP¢ Ger Ly
" EIRP: G Lo
EIRP,. EIRP
EIRP. EIRP
GER ’ GSR
L V] ’ I—D
Gror = I [’
G,. = 9.94+ 10log |+ 20l0g [%]
Gnax

( . 0.55 0.57)
(m), D: (m)

(PFD : Power Flux Density)

PFD = EIRP- 10log (AJ0*)[dBw/Ref .BW ]
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EIRP : ( + )
d: (km)
max + 1010g ( )

PFD (Reference BW)

04kHz IMHz

1x 10°
4x 10°

x dBw (4kHz) = x+ 10log ( ) X+ 23.97dBw (1IMHZz)

, T OOL

, ITU

T OOL ,

TOOL

T OOL
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EPFD

T OOL

ITU

HD-FSS

375 425GHz

ITU

, ITU
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1. HDFSS

(1) (Uplink)
WP4-9S WP4-9S
ITU-R
(advance) FSS
81 86 GH ’
z HDFSS
W RC- 2000 1 :
HDFSS
ITU-R . HDFSS
FSS «( ) ( )
504 514 GHz ' (
S5.340(W RC- 2000 ) S5.340.1 50.2 504GHz
HDFSS
3 (RLAN)
FS PP(Point-to-Point) 2
FS
HDFSS .
HAPS(47.2 475GHz 479 48.2GHz
Sub-band HDFSS
( ) ) [48.2 50.2GHz HDFSS
. WRC- 2000
472 50.2 GHz
122(WRC- 2000 ) ]
472 475GHz 479 48.2GHz HAPS
HDFSS
48.2 50.2GHz HAPS
HDFSS 2GHz




WP4-9S

W P4-9S
W RC- 2000 HDFS . FSS
HDFSS
425 435 GHz HDFSS HDFS
1 425 435GHz HDFS
0 acHz | 3 HDESS
1 HDFSS
295 30 GHz
HDFSS
2 29.25 295GHz GSO HDFSS
M SS HDFSS
(WP4A )
1 29.1 29.4525GHz FS HDFSS
dense deployment
29.1 295 GHz ( Py )
1 294525 295GHz HDFSS HDFSS
W P4-9S FS HDFSS




WP4-9S WP4-9S
[ ] HDFSS
HDFSS
HDFSS
[ ] HDFSS
HDFSS
HDFSS .
286 29.1 GHz 1 286 28.8365GHz HDFSS 1
) HDFSS
29.0605 29.1GHz FS
( ). 28.8365
29.0605GHz FS HDFSS
. WP4-9S FS HDFSS
2 28.35 28.6GHz HDFSS
FS FSS 275 28.35GHz S5537A (
122, WRC-2000) , HAPS
. WRC- 2003
HDFSS
HDFSS
2 275 28.35GHz FS (LMCS/LMDS)
275 286 GHz
HDFSS
1 275 2782GHz 28.4445 28.6GHz
HDFSS .1
28.0525 28.4445GHz FS

(

). 27.8285 28.0525GHz FS HDFSS




WP4-9S WP4-9S
2 3 FSS
[ I 1 ]
( )
HDFSS
27 275 GHz 2 FS (LMCS/LMDS)
LMCS(Local Multipoint Communications Service)
LMDS( Local Multipoint Distribution Service)
2.3 FSS S5535 BSS
3 2008
HDFSS
2475 2525 GHz 1
1 2 FS
193 19.6GHz ( - ) FSS M SS
' HDFSS
193 19.7 GHz 1 3 FS

HDFSS FS FSS




WP4-9S WP4-9S
FSS BSS
1 3 FS HDFSS
18.1 184 GHz
HDFSS FS FSS
FSS APS30A BSS
2 GSO
WRC- 2003 1.18 173 17.7GHz FS 1 HDFSS
173 17.8 GHz
1 ( (CEPT) 177 178 GHz
) 3 FS




(2) (Downlink)
WP4-9S WP4-9S (October 2001)
ITU-R
(advance) FSS
71 76 GHz ' ’
FSS BSS HDFSS
, 74 T6GHz HDFSS
37 40 GHz 405 435 GHz HDFS
(S5547) 395 42.0GHz HDFSS
(WRC-2000 84, S5547). 1 3 , 375 395 GHz
FS , 405 425 GHz
40 405GHz
375 425 GHz |HDFS :
HDFSS
1 395 405 GHz HDFSS
2 386 40GHz HDFS
395 40GHz 405 42.0GHz HDFSS
' HDFSS
202 21.2 GHz S5524 45
S5524 44
S5524 FSS PFD
HDFSS
19.7 20.2 GHz , MSS FSS
S5.524 FS MS




WP4-9S WP4-9S

- MSS

- 193 19.7 GHz M SS
. MSS
(gateway) .

HDFSS M SS HDFSS

(WP 4A )

M SS
FS
193 19.7 GHz

WP 4-9S FS FSS

1 HDFSS

FS
[FS FSS
]
[ ] HDFSS
HDFSS
HDFSS
HDFSS
188 19.3 GHz

FS




WP4-9S WP4-9S
1 HDFSS
FS
[FS FSS
( ) HDFSS
]
[ HDFSS
]
2 1858 188 GHz HDFSS
FS
HDFSS .
WP 4-9S FS FSS
1 HDFSS
FS
177 18.8GHz ,
1 3 177 18.1 GHz BSS (
) (APS30A).
2 177 178 GHz BSS (
) (APS30A). S5517 173 17.8GHz
BSS 2007 4
BSS FSS ( -

HDFSS




WP4-9S

WP4-9S

186 188 GHz
$21.16.2(WRC- 2000
[FS FSS

EESS( )

HDFSS

SRS(

)

)

HDFSS




(3)

WP4-9S

WP4-9S

472 50.2 GHz

48.94 49.04 GHz

FSS(

WP 4A
1)

2) FSS

HDFSS
HDFSS

HDFSS
HDFSS
3)
HDFSS

4)

WP 4-9S

(

BSS

HDFSS

HDFSS

FSS

FSS

FSS(

FSS

. HDFSS

ITU-R

(gateway)
FSS
4 10km




WP4-9S WP4-9S
5) FS FSS PFD
PFD FS
' () FSS
6) FSS( -
)
, (Frequency Separation)
1 3 BSS
2007 4 1
WRC 525 :
, HDFSS  FSS( -
) HDFSS
214 22GHz
BSS BSS
BSS FSS
3 1 , 2
FS :
BSS ( - )
(APS30A). S5.516
2 S5517 BSS
173 17.7 GHz 20074 1
, FSS( - )
a)BSS FSS FSS( - )s
b) 2 BSS




(Article 77 Section 1" of Annex 4 to APS30A: AT/ Ts
4%) 173 17.7GHz

WP4-9S WP4-9S
- FSS( - ) BSS
BSS
, 17.7 18.1GHz 18.1
18.4GHz
FSS APS30A

FSS BSS
BSS
(margins)
WP 4A
- 2 FSS( - ) BSS
: 2 FSS( -
) BSS
HDFSS .
: 17.7 178 GHz
, 1 3 FSS
, 173 17.7GHz
* Article 7 : 1. 3 2 BSS
17.7 178GHz FSS( - ) , 2 173 178GHz BSS

** Section 1 of Annex 4 to APS30A : 173 181 GHz( 1 3 ) 173 178 GHz(
BSS

1.

3

17.7 18.1GHz

FSS

2



WP4-9S

WP4-9S

- BSS

[Note :

173 17.7 GHz (2

(radiolocation)

[Note. 2
WRC- 2003 1.18
1 FS

1. 3

) HDFSS

HDFSS
HDFSS
HDFSS
HDFSS
. HDFSS

HDFSS

1. 3 BSS

(2 )

FSS( -

BSS
S9.17A

(1

173 17.7 GHz
)  HDFSS

FSS(




2. EPFD! Working Party 6S

WRC-97 Res.130 , WP 4A GSO FSS
EPFD! GSO FSS
DNR(Draft New Recommendation)

ITU S22- 1D
BSS (117 125GHz 1 , 117 12.2GHz
, 122 127GHz 2 ) . WP 4A
, WP 6S
DNR
S22- 1D EPFD!
(1) ( S22-1D )
S22- 1D

117 125GHz 1 ;
117 122GHz 125 12.75GHz 3 ;
122 12.7GHz 2

: 40kHz
GSO 25
: 60°
2001. 12. 31.
03 - 3m

EPFD1

125 12.75GHz 3
WP 6S

S22 Curve Fitting



() 11.7 12.75GHz S22
< 1> S22- 1D
, EPFD.!
< 1> non-GSO FSS BSS EPFD.
epfdi epfd.
(GH2) dB (W/m?) (kHz)
11.7-125 -165.841 100 40 30 cm
in Region 1; - 165.541 75 Recommendation
11.7-12.2 and| -164.041 4.0 ITU-R BO.1443
125-12.75 -1586 1.143 Annex 1
in Region 3; -158.6 0571
12.2-127 - 158.33 0571
in Region 2 - 158.33 0
- 175441 100 40 45 cm
-172.441 34 Recommendation
-169.441 2.25 ITU-R BO.1443
-164 0.643 Annex 1
-160.75 0.191
- 160 0.014
- 160 0
-176 441 100 40 60 cm
-173.191 2.2 Recommendation
-167.75 0.629 ITU-R BO.1443
- 162 0.114 Annex 1
-161 0.057
-160.2 0.029
- 160 0.003
- 160 0




epfdi dB epfd.
(GH2) (W/m?) (kHz2)
11.7-125 -178.94 100 40 90 cm
in Region 1;| -17844 67 Recommendation
117-122 and -176.44 20 ITU-R BO.1443
125-12.75 -171 0571 Annex 1
in Region 3;| -1655 0.286
122-127 - 163 0.143
in Region 2 - 161 0.057
- 160 0.009
- 160 0
-182.44 100 40 120 cm
- 180.69 10 Recommendation
-179.19 1.1 ITU-R BO.1443
- 17844 1.1 Annex 1
-17494 05
-173.75 0.32
- 173 0.32
- 1695 0.15
-167.8 0.085
- 164 0.06
-161.9 0.03
- 161 0.01
- 1604 0.002
- 160 0
-184.941 100 40 180 cm
- 184.101 67 Recommendation
-181.691 15 ITU-R BO.1443
-176.25 0429 Annex 1
- 163.25 0.054
-1615 0.026
- 160.35 0.007
- 160 0.001
- 160 0
-187.441 100 40 240 cm
-186.341 67 Recommendation
- 183441 0.75 ITU-R BO.1443
- 178 0.214 Annex 1
-164.4 0.043
-161.9 0.017
- 1605 0.006
- 160 0.001
- 160 0
-191.941 100 40 300 cm
- 189.441 67 Recommendation
-185.941 05 ITU-R BO.1443
- 1805 0.143 Annex 1
- 173 0.086
- 167 0.049
- 162 0.017
- 160 0.009
- 160 0




EPFD! (dB) (linear inter-
polation) EPFD!
(logarithmic interpolation)
() 117 12.75GHz ( S22-1D)
EPFD! Sigmoid
40kH z, dBW/m? | 11.7 12.75GHz, 0.3
3m)
epfd 2o 1 (p.D) = B(D)+ B 03<Ds5 (1)
1+ eXp J_S)—Og_g)
(D)
D ; (m)
p ; epfdl
B(D) = - 180.3- 13.25logD + 4.82(logD)*" “*™(logD)?® (2)
T(D) = 20.15+ 13.78log D - 1.117(logD)?* **(logD)? (3)

V(D)= 0.4841+ 1.128logD - 1.856(logD)®+ 1.509(logD)®+ 4.926(logD)*  (4)

S(D) = J0-23%4- 1.327l0gD - 2.990( log D)?
0.3631+ 1.129logD - 5.908(log D)** ®*#*|og D)?

epfd o, 1 (P, D)< { '_ 1156%.33- 11.11(D - 0.30) ;8::
S22- 1D EPFD!
2dB 15dB
< 1 S22- 1D 4
0.9m) EPFD. <
12, 18, 24, 3m < 3

EPFD!

for D< 0.9m (5)
for D>0.9m

0.30< D< 0.45m
D>0.45m (6)

(0.3, 045, 0.6,
2>
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8

4
8-1 ,
8,025 8,400
]
+ 0.1
+ 05

10%

0.3°
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G=29- 25log@ i (P<soe7)
G= 8 1 (79 92°)
G=32-25logp i (92° <@ 48 )
G= -10 i (48° <@ < 180° )
o :
(
(1) ( 2 x 10°
) (
10
2
3
1 10
55 W
13

35 W
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55

45
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15°
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8- 1]

(8 1 )
©) (dBW/m?)
> -5° 5° . 25° 25° - 90°

1675- 1700M Hz 2133 15MHz
1525- 1530M Hz
1700- 1710M Hz
oo SNz 154 - 154+05(5 -5) - 144 AkHz
2200- 2300M Hz
2500- 2690MHz | - 152 - 152+0.75(5 -5) -137 AkHz
3500- 4200M Hz
4500- 4800M Hz
ao00-asoMz | 152 - 152+05(5 -5) -142 AkHz
7250- 7850M Hz
5150- 5216M Hz -164 AKkHz
6700-6825MHz | - 137 - 137405(5 -5) _127 1KHz

_154 - 154+05(5 -5) - 144 AkHz
6825- 7075M Hz

_134 - 134+05(5 -5) - 124 1KHz
8025-8500MHz | - 150 - 150+05(5 -5) - 140 AkHz
107-117GHz | -150 - 150+05(5 -5) - 140 AkHz
117-1275GHz | -148 - 148+05(5 -5) _138 AKkHz

5° -20° :-127 25° -29° :-113,
1543-1563GHz | - 127 200 127, 290 31° -1369+50g(® -20), | IMHz
20 -2 124056 -5) | 53 o iany

177-193GHz | -115 - 115+05(5 -5) -105 IMHz
193- 19.7GHz
Dy nRon s - 115+05(5 -5) -105 IMHz
810-313GHz | ;45 - 115+05(5 -5) -105 IMHz

34.7-35.2GHz




8- 2]

(8 2 )
() (8)
115 4 <0° 40 W
0 6<5° 40430 W
15 1 <0° 64 W
0 6<5° 64+30 W
1)1 15
+55 W
2) 15
+79 W
3) ©)

4HIW 0 W




