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ABSTRACT

As the next generation of global satellite navigation system, the Galileo project is
about to witness an initial orbit validation stage as the successful test of navigation
message transmission from Giove-A in 2007. The Space Geodesy division and the
Radio Astronomy division of the Korea Astronomy & Space Science Institute had
collaborated on the field survey for the Galileo Sensor Station (GSS) RF environment
of the proposed site near Jeju Tamla University from August 3rd to August 5th, 2006.
The power spectrums were measured in full-band (800 ~ 2000 MHz) and in-band (E5,

E6 and L1 band) in frequency domain for 24 hours respectively. Finally, we performed

tcorresponding author

43



44 JO et al.

Mission’ Tk Srom E_xtsma] Regional
(e ARATAIRS) (g ARSI Integrisy Systems (ERIS)

5 Dedicated Mission Up-link: Sites

¢4 a4 '{@a 44 T—
i

a time domain analysis to characterize strong in-band interference source based on

the result of the previous step.
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£ 1. A3 A ).

74 3 R AE =29 %3 7t HdgE
Spectrum analyzer Agilent E4440A 3Hz ~ 26.5GHz
Qe ARA Tech. Inc. CMA-118A  1Hz ~ 18GHz

=

2. A g 53 AYA) =732 43 spectrum analyzer 43 X (Cho et al. 2006).

4

4 24 824 AAX
Frequency SPAN 800MHz - 2000MHz
RBW 100kHz
VBW 3kHz
Number of Points 8192(maximum value of spectrum analyzer)
Input Attenuation 0dB
View Mode max hold
Sweep Mode A%

g 24 58

&3 Az 24A}7F

g & 288

A1z A1z 2006-08-04 19:05:06
5 A 2006-08-05 19:09:33

AFR AXd AFEE Ao Yok 53] AFE ER G2 A7 AYE Ader FF AY
Mol Eteta] obg A0 AAHAL 53], = A2ATEY KVN 247 I+ debdsta
ZHAZE AAZ A2 oo A gt Aloprt 33t Al 4 FERAZ AHsgint. I 99
A4 FTHA IAME o8] HR 7P 2 E 22U FRAA 2FE A Ff IFH
o2 G=AFAT LM E getgtm KVN 22 229 §FEAE GSS #+4 $8 #32 43
3ttt o] BAe AFE F4H7He) &gt A Fo] YX 3, A4 NS F4ld F28 GFol ol
BE ZA) o=th GSS #4 FHRS FE3)

A9 7 3L 98 AMEE Al B A 92 ESA o5 AA3) Al A3 2 ¥ (Giraud 2005),
THEATLEL o] H}E} £ 13 22 £2 FuE AL & 19 AN =9 spectrum ana-
lyzerts Giraud(2005)2] t-§ £t 2 B4 4=, vt 28E 4 4 7[ARS A7E =
T UHEARAL, JHUE Guaud(zoos)ﬂ 2 A3 AFEL op AW ESATF 873 S F4E T
3}
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274 A2kE ESA°] 98 9 4sA B ol(Giraud 2005)F 20, o] A1) AR ZHL o] AE
A8sA wgch A Y 33 X Z A (full band max hold acquisition) 7 L1, E5, E6 A o] & il
3t gy =3 2] =4 (in-band max hold acquisition)2 &3 27} th2ct. FEH A
€ 24, H9dF 43, s ddE 4A, £33 AT A ol Atk
A dY $2 A X 3L S00MHzol A 2000MHze] F3t5 gL 4A 7 #Sse
2}

N, 1 &3AAE1) A UGS 44, 2) A4S AT 4%, 3) 3 A 35 A
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£ 3. B d9 ¥3 Hdx &4 QA (Cho et al. 2006).
24 44 24 ckhl
Frequency SPAN E5— > E6 — > L1
RBW 10kHz
VBW 300Hz
Number of Points 8192(Maximum Value of Spectrum Analyzer)
Input Attenuation 0 dB
View Mode max hold
Sweep Mode a4
A 2 5%
23 A7 24 A7
A8 5 288
AlZ A7 2006-08-03 13:23:04
Z8 A 2006-08-04 13:37:26

th ojufe] AN AL & 28 2l FoA L HAE D7) A o] FolA= VBW(video
bandwidth) 7} RBW (resolution bandwidth)ll vlsll vf¢ ZA A= ok o= A3 8- ALKAZ
S ZAE= B2 AT E2 HUgE N FL o ZHY 4 Uk

o Wl FA AR 34 dae 282 94 A E5, B, L19] dl9& #53t
I A g &4 d AH(Giraud 2005)+= oS3 2o}

1) E5 Y2 4% (1145.5MHz — 1237.8MHz)

2) WA Z A= A A (10kHz)

3) 587 +4 A A

4) E6 i 92 4 A (1237.8MHz - 1299.3MHz)

5) A Z S| A4S 4 A(10kHz)

6) 58+ A #AS

7) L1 tH9Z 4R (1555MHz - 1596MHz)

8) = 6}1 A% A7 (10kHz)

9) 58+ A IS

10) # 3’4'75) 24 A7} wb e
Wod &3 432 & 33 2o

r[r

A2EA,

N

N

4. Fuj AY &Y 21

41 d oY =X Fohx| EY gt
%33 28 4% 20063 89 493 599 A 24X A H
=9 FHA G oo W 24417 WM e) A FE(24AT T BFE Fok E
-100dBm o}/ 7+ A&7t #5E 49 89l8)& vehd Aotk 17
TE BT AGDHAL gdetigtn ZoEo] AXNE FUE A FAGANA £
ok 29 37 49) 2407 A RS AAZE £33 Fo] a2 L1 N e 24 27 A

o

w
o
el
o
o
£
jas)
N
p rl o
1o
\l
oy
=
>

k



48 JO et al.

FULL-BAND Max hoid acquisition (Aug 4, 19:10) The Probabilities of interferers during 24 hours (FULL-BAND)
0 1 -
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5 60 205
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H % 04
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0.3
-100 skl l A 02
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N . LH Ll
800 1000 1200 1400 1600 1800 2000 800 1000 1400 160 1800 2000
Frequency {MHz] Frequency {in MHz)
2% 3. 800MHz - 2000MHz A g Hof 5= I8 4. 24N FE Z A oY Foke d A B4
2 &4 A 3(RBW=100kHz, VBW=3kHz, input at- %5 (RBW=100kHz, VBW=3kHz, input attenua-
tenuation=0dB, max hold 5%). tion=0dB, max hold 5&).
IN-BAND(ES5) Max hotd acquisition {Aug 3, 13:38) E5(1145.5 - 1237.8 MHz)
-60 T 1
0.9
-70
08
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g z
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H 8
& % 04
-100
03
=110 02

. L A,

0
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Frequency {MHz] Frequency (in MHz)

=3

29 5. 2UAR B5 oo Ay Ax 29293 96 4A% B3 FEs 0 Fas d A oA
(RBW = 10kHz, VBW = 300Hz, input attenua- 38 (RBW = 10kHz, VBW = 300Hz, input atten-
tion = 0dB, max hold 5%). uation = 0dB, max hold 5%&).

UA T, E5 o= F 29 F3t, 53] E6 tjGelM= A tidol B 7h4 4371 Jestt
42 CHA L &=A ZCHX| X 1

382 &7 Axel & 39 24 Ao 2 Adte] 20061 8Y 3YHE] 4L 7R 244 7ol B A
ZdE 2 914 A% df 9 Es, E6, L1 ol s A 524 £z ddu AAZE $4 &
< Attt 4212 RE 4232712 A A didol gt =4 23 AHE AA Y

%

4.2.1 2942 E5 U9 &3 A

39 5o A9 Zo] ZEE L A AT E5 o A= 1225 MHz9} 1235 MHzol A 5 749 7+
AAZ gdole 28382 € 5 Atk 2 69 1 &8 2 ZoME o] F A9 Y Az B4
2 (pulse-like) o] | ¥} Al 2P S ¢ 5 Ut
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IN-BAND(E®) Max hold acquisition (Aug 3, 13:38) E6 (1237.8 - 1299.3 MH2)
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2" 7. 24 E6 g o) 31 23457 19 8. 247 & T E6 Y ok 8 Av A
(RBW = 10kHz, VBW = 300Hz, input attenua- 3E(RBW = 10kHz, VBW = 300Hz, input atten-
tion = 0dB, max hold 5&). uation = 0dB, max hold 5&).

IN-BAND(L1) Max hold acquisition {Aug 3, 13:38) L1 (1555.0 - 1596.0 MH2)

1
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29 9. ZdE¥e L1 Y Ao ¥3 A 2445 Y 10. 24X 7 FF 3 L1 Y 34 4 Az
(RBW = 10kHz, VBW = 300Hz, input attenuation 74 #&(RBW = 10kHz, VBW = 300Hz, input
= 0dB, max hold 5&). attenuation = 0dB, max hold 5%).

4.2.2 24942 E6 dg 53 A

22d e B6 N9el AT 24 A, 29 7004 B vkl ol ARG oNA o -100dBm
olte) A&7t AN, 213 8 o3t D& H oA o] A AZIHE5 g3} mtAAAR A
& 2L ¢ 4 SUch E59 E67F 448 oz, 17 4, 6,82 AESH o] ZHI A Z 7} double
tone sweeping= St A A HANAM $498 Aoz A

4.2.3 2842 L1 W= 23 A3
I 99 10914 B uke} Zo], Z28#H 2 L1 Yo A= £ o) AL2-F spectrum analyzer &
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IN-BAND (E8) Max Hold Acquisition IN-BAND (E6) Max Hold Acquisition

Time [hoes) 0 1140

Frequency [MH2]

2% 11, 28U AT Es Y 24X 7 A7k = a2 12, 22 AT E6 ulY UAND ARG Y S
a5}, A3}

IN-BAND (L 1) Max Hold Acquisition

1500

Time [how
Er Mz 2000 0 [how]

2% 13. ZEde A t%(800MHz - 2000MHz) 2441 A2+ #= Az

5. M|t S3E
I3 3994 2% 107hA A3 AAl 2447 F3k 999 24 A 54 #F
Al T AT A E WEkE B YA Fokge 9
12,132 A Yk Z2 282 L1 g2 27 99} 10014 K+ ukel Zo] ZHA
5 2HE 2322 AAFA gk 18 1344+ 800MHz2 B 2000MHz7}HA]
FA FAE FHAE NDYde g FASGAY. 21 11, 12, 138 B85 E F= 2o ok 247 7
E59 E6 ti o] 3t 49 EA4 A vebd 4 AS7 AR g A€ & dth F A
A Aty Foe 49 EHA o2 AL AX A AT
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I3 11, 12, 139 A B+ vk} Zo] E5, E6, L1 9o A 2] &34 A3 o] -90dBm |32 SA T
AR B A =F(2006b) o) 2] 3H zero span modeol A2} ZAH oA -40dBm A= 2 & HPo] 2 A
=k whebA] ESA9] 2 F 2 t)4l zero span mode £3 9] A & A 59 2A A0 43S
Edslior 2 AA A A3 371§ 8 4 Qoh FUE ESAA de 27 Id 53L& VBWS
RBWE vl 3t gto 8 AA s, HEA7H 7P’§ A5 BaZ R AV ueA e A
A% HEE 8olotA dgd Aeg 2249 l Z 2R o A& Noise Floor 742 %37 93
dRe VBWE £3ct. VBWE RBWS ]%6 T2 ¥ 7|4 3 H(noise floor)E 37| 9
3 Al &= LNA(low noise amplifier) ¢} filter & spectrum analyzer %o Folof Flov} ESA &F AV%
o] k=2 A9ttt

GSS 74 A7 A Eetfda W KVN 92 Exol A ESAZ o] A &5 2 (Giraud
2005)2.2 7+ Ast 4 H33 EAL FAHEFE 5 2007). 54 A8 24 43} GSS 4
AR BA AT} B A0 GSS &F 27 (Giraud 2006) 04 ol uhA gk Aoz Fds
AT 22 ESA 83 2AE 1A g1 BT dxes 493 24 A5 g HAHA
THAI=F 2006b). 12]31 GSS{X| AAR2 2 &7 A0 2] A&y 71 T AR IA
st o] o] F AR W2 AA oA RAqNY 53 AFHE o] 7Y A5 THE 71 9
th o] T ZhA At whE B F 3] Jae 5o A Ao FE3] FrE Aot

J

2

ZAl 2: GSS 74 A A2 Az 87 2A4L 34 FopBela AF £49 AF R BAF
4 AU AT T AFAA FZ ol o7 5 UASE 93 H, o] A S Wol ALY TS
ERUTh =3 23 W 858 s 4 AF getd gy 2AA REAS A 2 A¥Y
=3
a0 28

BHE 2 2006, 70 1A A
A EF 2006a, 7§ A A
A =& 2006b, = A EATE WE 7)& £A (Tamna RFI Measurement Report)
223 2006, 7}1 o] A Al
2FE ASE, AW, BAS, o4, 2AY), 2AF, BEL 2007, Al 14X+ GNSS Workshop =

Z2AY
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