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A Study on Assessing the Interference between GSO Satellite
Network and Terrestrial Network in Ka Band
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ABSTRACT

Co-existence of various wireless systems may cause frequency interference problem. For this reason,
frequency sharing studies play a very important role in order to use limited spectrum resources efficiently.
Especially, because a satellite system covers a global area in nature, the frequency sharing between the satellite
system and terrestrial systems is essential. For satellite systems using Ka bands, we can increase spectrum
efficiency by considering off-axis angles of earth station antenna. In this paper, we demonstrate the analysis
result of separation distance between the satellite earth station and a terrestrial repeater, and the presented results

can be used to design and implement Ka band wireless systems.

.M B sl Aeeln asbdel 1 BAe B A
A Fohe 36 A77h AagElolol & o]k

4 54 Azge] FAT oz e o QTS ol8T SHEA Amlat AGEA

T AT R A AR 20 S 9 el wlele] WAl By, BuAl 5o o4

A sloleh el daRt T4 A29 olgael  ARm 9lg W ohleh kel sakozAe)

oA FHA AMIZE AGAEOA BA A e el slel] Ao was g

PR wo Ao 2 R T AL TS A7 |2/ e] ARho s +a5158. (2005-5-046-02, A7pAH00]
& 7%

* fﬂ'%ﬁﬂ-%/ﬂﬁi—?—%l B} 2474 T2 (trap @etri.re. kr), w% B8y (sookim @chonbuk.ac.kr)
=FWE  KICS2007-09-404, A5zl 120074 949 119, HE=Ex4adx}:20084d 1Y 159

296



i/ Ka

3¢ ok A=

st Ak Foe 14 %7k AT

A BAAMIAE AFs] flEiMe EeEoR
4 Axe} Faprt Zesiel $4d Axe) 9
Gt Agle] qgEle] S/l whiel EgAe) A
4o] Feluri® FQslrl 53], AAHsAl AR~
A vlge] S W AMAE A AHEA
Al g B Fobel s e 2R -
= Q7] wiiell, ol E#AIES slAdsk] fg =7t
7 HY w3 vl FesH dAE A glck AAlR
ANAEAAR 2~ AlFslE s AA 2 7S o
A|#7]1 541418 International  Telecommunications
Union ; ITU)S S35t 14 A=} Fob A8ds
wgAen B4 AT 24 VR Sds
=
olegt =7} 7kl Falg ZHAdel ofgt At
ofz}, T =7F A Welx= 914 EAAM]
20| Fegow gk A A Fala
7 FAPPE AR 4 ik ey ®Adella e
Qbellvh #|3F whake o Adel o] = ke
ol AT A F=e] < EIE W
o] 9L Fsle] wlwd =2 e 7L ]
witel] olzlgh A& ﬂ*"“ﬁ}o‘l 4 s F e
o] Ffrste] AR 5 Qlrh AAE olEg 54
< aEjste] et TJH ¥l 2 ITU-R %}
T3 s3elAE =l Fok el 3 Tk
el 9143w} A 2ro] Huljslar glet P
webA], kA odggh miel 22 o7 sRA] w7b
o] FI FhE ST T e kst
7] $18F 7M7) AdsdE|e]o) gt olzigl HQ
A4og QlEl] ITUCAM= 2 7K T35 3f&
g 7155 AL olek olE S0 9148
, & A A2 7] EAlE sEs)
71§l =AMgel At Al 2130 AHSUE
(power flux density ; pfd) A|gHhS sk vt
B g2, olejdt Algk g2 dleAdel 2 7] A
2HS 7Fo R AR ghololx] AA| Al2=lefA]
ARSBRAL ol FleblE Gl weh AlAle] Ml
gt A Ao} o]zgl o]f=E Ql3le], AA W
= T SR A S Akl W = AA
2 AHg 7o) AGE A5 o19A FIg I
£ dloF k=Rl deidle Mee] A9t 283}

1R o
X

m

o l‘lO
U

ol2igk F-f- Hilel oigk A3 A=A Hw
& [4]elME Ku 9] o] 5$]4dAu]2 (mobile
satellite service ; MSS) W3} A|AwE ZH3 A
S thEa glom, MSS Ao mNE xAkge

22| 7 AE AE AAEIICE MSS HellA=
ol AT=g aEfdllol R A= ol FAE
aEjsle] A7 W 7R AL A B
FoL ok vy AR 7 Al ukE A
2l T - Hetel] Hslide dFe] =l ol
7(] ol—

= l&-ﬁroﬂﬂ , Ka ool $3l= 19 GHz WY
o] FIE *F%?ﬂf AAAE S A bt
o 7 Axt Ads EAste] 3 wkks
AR AAEtaAl gt B =elx] A skt
3= Ka I o> 914 Az=dlef] glejA] 7]1&
Fa o] x3tR qlsle] f dewrh g
S il Rk o), wFAe] Hevive]
A Al flEle] B e aqE= el
S w3t A AlzEleME B Tl o)
Aof|x] A mlolmEgelH Ha 2 £EFH FA
o] ARSI glet o] o]fE <lsle], T o
Aolla] AT AAbo] FAlel| EEA 0w &
=7] faxe A At FE 3R 2
T At BFHeR a7H I gick

2 el oleld AEE 2#sled, 19 GHz
e FaE T3k AR A= 1A
A A AljiZt Tl 7] SrkE Bt A
o) A&7t A ~g] g2 E1 ARg3te] Ak}
= WS ARG w3t *E ﬂ 1& 435 53k
T i 7S IS 43
qroletar & 4= 3l+= o4 M—% H?‘{

H A Ee] o]o] MA A= S XV w7
Ef‘ii T e M AYEILE Alska, oldl weh
A Mﬂ e MRS Akl WS AlA
f{E} Aol M= A Alzmwle|A] ARESlaL ‘R}L
e 7}74 dejvled = ﬂl*hﬂ 734«] A=
Hol, AEHo|AE ol =EH MRS TH
3lo] - Hks AlAgck UPX]‘%LE VAol A=
AES 9T E gk

N ;&m
ﬁ e o

B 5 gl 2R, ARt Age] B xlo%ﬂ
A B Fohe e ARl AsE AR




AE=

T8 1. 9P ARE A Aldels
Fig. 1 Interference scenario between satellite network and
terrestrial network

219 a3 19 7 Alsel kR HrlEe] 9l
npe} zlo] ARkt ATt ke Ff 2l

o

[o5

A AT S Sl e et el 4z T
2 4 9l

O FF=elA A== = 2]
@ AF=elA Ao = 2]
Q@ Ad=relr] F=om F= 2]
@ A=A AT T 2]

pZs
g5 aEln zAIEYFEE Edske ok 53]
193 GHz WY olsle wAYAT2 &3 ==
2 FuliEe] 9lek fElvels olEd =A HlE
vlgto g 5 oo AT sk #=E

st ol 7,

1

298

18.8GHz 19.3GHz 19.7GHz
o | |

N 1igR g

: ey EERER

g VAANL2 (2T AT EEE BN EES

2

i 1392 01547 DIRHLR (ST UAT)

= RS

Hy gz

02l 2. 19GHz WY Fal= Fa) b
Fig. 2 Frequency allocation in 19 GHz band

E mEela] A gl A A N
19.1-19.26 GHz w¥S AREstar gl7] wiel,
19.1 - 1926 GHz W9 AAAE wA9Ad4=
Az o 7S SRR BAE dev)
& Zlolck 17 20 veht QlRel, o] Ful
2 A Ag A AF=eR ASshe
sk Fgowt  Ralgle] 9lomz 3 1o b
= M AdEle F AAE T T o
AoflA] ZHE oIk A= O @t # 5
Stk ohAl A, A FellA] f1deme] AbeF
= ARSIk dje] thEr] wiiel] @<}
@2 7 AE e & A ATl AdEeR
T AT APl e R e e A
A& AYSEA] oAl Hek webA thg AellA = S
2 @ell stz AN AAE Alxwle] A
22 FHF @l si9gshe At Ala"e] A
ox Y AFoFE ZHAKE WS AR
7|12 gk}

T

. 19 GHz CHNQ| 91 Xlaazt
ZHY A 2

3.1 ZHd EIIE <lgt AlAH m2|ofe Hel
12 7] 7e S13E Al geblEE 1

Kl
gatAel] oshH gtelvt =71 poF A AL] 1] 3}
o] 100< 7|sE R ZA] 22Aof ule} F7HA] o)
B8 ofefe} 3ol AAslaL glrk Bl R =ol K=
A= QHEvRA, F2 Y AT Vel 3]
FH= 24 m AT Vel &3 <kl (very
small aperture terminal ; VSAT)ol s@d3h= 0.6
m QS aEgieh webi] 24 mo kel A




K e FASHe AAAE AU ARt F5 A W) A

E 1. Azd detelg

Table 1. System parameters

Tejrl e %
AHE FI Ay 19 GHz
A eirp | 57 dBW/MHz

=7 AT A= (R) 36000 km

A7 skt s

RR Appendix 8

A= gk =7] (D) 24 m, 0.6 m
A= M 71, UN -10 dB
A= FAAY -20 dBW/MHz
A= ZdgtelY o] 5 13.2 dBi
A= 34 74 49 -130 dBW/MHz

o= D/A Fko] 100Xc} 2 A9 sdsie, 0.6

m QreLte] AH$ell= D/A ko] 100K Ao AH$-

of dEgict. #19} 2 24 QM =27] D) F

5 o83t Ao 4 (819 et S Al
s ohe A, AR)Y A9E 2S5

1) D/A >1004] 3% (D = 2.4 m)

51.78—2.5 <107 3(1600) dB, 0°<6 < 0.51°

35 dBi, 0.51° <0 < 0.75°
G0)=
32— 25logf dBi, 0.75° < 0 < 48°
—10 dBi, 48° <6 < 180°
(1)
2) D/A <1008l 73%- (D = 0.6 m).
30.7—2.5x107%(400) dBi, 0°<6 < 0.51°
26 dBi, 0.51° <6 < 0.75°
G0)=
36— 25logf dBi, 0.75° < 0 < 48°
-6 dBi, 48° <6 <180°
2
|
—— [ = 0.5
a
]
&

a2 3. A= <k

OTFals argk (degrees

e

Fig. 3 antenna patterns of Earth station
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