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Abstract

In the present study, The presented to the configuration and test procedure for GPS anti jamming
performance evaluation. Matters necessary for configuring the environment for the test were proposed. A
method of selecting and evaluating indicators necessary for evaluation of test subjects during the test is
proposed. In addition, specific test methods such as a method of injection a jamming signal for performance

evaluation were presented.
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AL} 22 AAFE ARET 5= A H]ITH2L. 7
=89 ofyzEl {3, Aok S AAIFQl AlAEE
T=Eotal glom LUt 202210 ARl 2=
sto] 2027E5E 2034@7HA] 9/ 2o =2 &
=9 T AIARIKPS, Korea Positioning
System)y= 5T Aol Stk ol#et GPS= $-
Ygof o) F83F ATZ skl ik HH|Ale|A
AAELE EE5to] o529 HodS AlFstl, B2
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< skl 455 W7Istolor sk iEA | A
ZAPlE o7t ot old EAIKE siEsh] sl
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S2JolA Al XFsk= A o 74 A7
S 4= et tHEAQ A= AR s A
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Figure 1. FAR for GPS anti jamming performance
evaluation test

AR Uiiole ofF o] S48 FEIYE AA
stal, AAE HEUE Fsto] AlEdeld € GPS

4

ATE $EFIEE St GPS A15.9] AlEH oA
1719] S AR = QL1 ofF 7He] QL
£ AT 2 ok B =RolMe $4 9
Figure 29} Zo] 97/i2 Haslicy oot
Table 19 Uehd BRe} 22 =0|9t %= eyt
£ AXste] AA| Aut SFS BARHES Skoith
ojg] 7J9] FHO R Liro] AlEFoldsHH Al
A 41719 Bkl gk Pk & o st
T 4= Qltks ool Stk

EQ AJAEL] HRkel ot A5 B7FeH | st
o AIEES JHT 4 LS AHE FS0190

Figure 2. GPS simulation consisting of 9 zones

Table 1. Angle range by GPS signal transmission
antenna location (constellation)

Zone | Azimuth | Elevation
No. [deg] [deg]

Antenna Location
[Zone Center]

1 0~360  65~90 Zenith

2 0~120  35~65 60(AZ) ~ 50(EL)

3 | 120~240 35~65 180(AZ) ~ 50(EL)
4 | 240~360 35~65 300(A2) ~ BO(EL)

5 0~70 | 35~65  35(A2)~17.5(EL)
6 | 70~145 0~35 @ 107.5(A2)~17.5(EL)
7 | 145~215  0~35 | 180(AZ)~17.5(EL)
8 2156~290 0~35 @ 252.5(A7)~17.5(EL)
9 | 290~360 0~35 @ 325(AZ)~17.5(EL)




= T 2, GPS MY 45T/t AIFS fIot AREH 3 AIFYY <

AR RTEEARY o] HRE AT gl A Table 2. Anti-jamming receiver indoor and outdoor

YASE Q7lslr] 5t QIS Ak}, oLt test results comparison
= A4S WA AAleE 71 5 Sletor Azimuth | Indoor J/S | Outdoor Ja?:;-ing
sttt APAls Q7RE HEHYUE AR5 Y3t ukA [deg] J/S Level Elevation
g A ldegl
0 30.38dB 2627 dB 4.11 dB
90 | 32.45 dB 25.87 dB 6.58 dB
223, 75H A Rad Tt 180 1 26.40 dB 26.42 dB 0.02 dB 0
270 1 31.83 dB 30.88 dB 0.95 dB
o] oaAe WA Aste] 299] A1 0 33.36dB 27.33 dB 6.03 dB
aslsl 758 APEON AR AR Ag D BB SAOB 2HB -y,
WS, 9 B Figure SeliiAe de 54 270 32.77 dB 31.60 dB 1.17 dB
o] AlEdo]Ad-E Qe A2}t A8 eV A 0 3660 dB 3811 dB 151 dB
A e AR|otST). vigol oI5t vhAlnke] ke & 90 3345 dB 26.79 dB 6.66 dB
o]7] gl AEFAE AEE "HHolE FHoll 180 3141 dB 2816 dB 325 dB
)54, 270 1 36.94 dB 30.64 dB 6.3 dB
0 3484 dB 3651 dB 1.67 dB
9% 2032d8 25368 3968
180 32.86 dB 28.10 dB 4.76 dB
270 31.27 dB 29.07 dB 2.2 dB

Table 3. Non Anti jamming receiver indoor and
outdoor test results comparison

Jamming
Indoor J/S| Outdoor VS Ant:
J/S Level Outdoor Elevation
[deg]
S AIBL Figure 49 AJEAL E-85t0] 215 0 3848 dB 3847 dB 0.01 dB
319t} v AL SR 7]so] 9l AlEE} 90 3659 dB 38.75 dB 2.16 dB 0
S 710 gl AJFES thpo 2 Stelch. AR 180 38.75 dB 38.45 dB 0.30 dB
£ 004 SAFARH, YT Wi Qe L0 2B S 5B B
172 0°, 30°, 45°9 60°olA ZH2F XSt 20 40231 4B 38:80 4B 1:51 B
AR Bk Table 29F 39 Fefataltt. + $F7 180 38.84 dB 38.07 dB 077 dB -0
9] GPS 4171 A1 23 A 715°] S =4 270 39.44 dB 39.65 dB 0.21 dB
717} #EHA} 7]&0 7 2.6 dBY] HAE HYOoH, 0 41.65dB 39.24 dB 2.41 dB
A 22477 B2EA} 7|20 2 2.4 dBO] WA} 90 | 4065dB 3804 d8 2618
= Yehact 7+ A3 Znre] F2EI} A SR o)A 180 |41.23 dB 39.30 dB 1.93 dB
MBS SPRE 5.04 dRHL Ao} AFATE 270 1 40.38 dB 38.05 dB 2.33 dB
AR Y AR WA UG WD
A e ol A1) | oiE SHoR QI 180 4200 dB 39.23 dB 277 dB O
JFe= HAH . 270 4159 dB 40.21 dB 1.38 dB
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FAY 75 450l T2 AIEAY Y 7]50]
Ues FA719 J/S LevelVQ] BEHAP) =4 &7
Elo] 27t AJEE A2 ot

27} AFe 123 AFAIA 0°, 90° HH9Jzio]
A B3 AJElsllch 27} A] 3l AIM= Table 49} 5
o sttt

Table 4. Anti-jamming receiver indoor and outdoor
2th test results comparison

Jamming
Azimuth| Ant.
[deg] |Elevation S Level J Level |J/S Level
[deg]
0

0 |-125 dBm -89.50 dBm 35.50 dB
0 45 =125 dBm -85.90 dBm 39.10 dB
0 90 | -125 dBm -90.17 dBm 34.83 dB
90 0 |-125 dBm -89.28 dBm 35.72 dB
90 45 -125 dBm -85.77 dBm 39.23 dB
90 90 -125 dBm -90.90 dBm|34.10 dB

Table 5. Non Anti jamming receiver indoor and
outdoor 2th test results comparison

Elevation| > L&Ve! J Level [J/S Level
E

-125 dBm -96.43 dBm 28.57 dB
-125 dBm -95.31 dBm 29.69 dB
-125 dBm -95.25 dBm 29.75 dB
-125 dBm -94.89 dBm 30.11 dB
-125 dBm -90.19 dBm 34.81 dB
-125 dBm -94.29 dBm 30.71 dB

71 NEZ2T Y 71501 A= 41719 J/S
Levelo] 36 dB, PAY 7|50l 9= +41719] J/S
Levelo] 29 dBE &3 =0} &35t A9 AlY

1) J/S Level = J Level = S Level
Where, S Level : B&SE A5 A7|,
J Level | @EE LU= E|A XUMS M7 |

237 2A7E g2 EIskiH ol ke =ETt
41719 Aol 71" A e AZAE
AYE AP ot TEH 2HE AFT A=
I A

224, 858t X2 " g5 27 =

l)l

AP AES B2 A5 ]E A}g5to] e
013_—] o] A|3HIH 0 7 ML FES Holgfoht =
ok Z5rE St dEst Als W EAE A2
101‘3 283 JsArEes g 5 A= 4
S7F 2 5 itk GPS FAI7IEAIA ARgshe
dEAQ RS2 that 2o LEAREF 1A
=) Aol izt PE (rms) S99 A B, 7
dell tiet C/N? &, A= 91 H(Es EA
== 943 4, GPS 4788 TTFR) 9 A7t .79
e FF 5ol AH3-71.

AsS W] At 27242 LA T A
3loZ 7t 7+ A5Ert A ®of| wek Aol slojok
gttt AJSEo| uet &3k AE7|E AREsfopt

AESE SF0S Il 7 & Bt e &2
YEL ofgom EL]E] 59] FARAE AZso]
AAFH o7 AHE fRES FolgF & Q= T
AEL thido] E 5 9}\7] wRolc} Qukrom 2
A" A8 &, ARME, §A] 3 59 A#7t

‘ds ol F= ARGH

225, FZANAE H Y AL

gl B AL AY AT AR A
Aol Wag AS7|2 FEY 5 ok AuEL
ol Qe Hiet ol UA AAG BT AR
AL ThEe] Fi ARREAREIAD)S 74

2) GPSOHM AIRSH= AAMZIC THo| HiAm Mant 22 X2 379 H|(Carrier to Noise ratio)
3) ST TS i M, SX YIRIE Dftok=s OIK| A2%= AlZKTime To First Fix)

6



S1L, Yol GPS ABdlolEet A eSS
ARl ARSI S AR eGP
A&H oz WAl S BARI AW W

o AYATE QIS 91 Steks Axt <

s ARET 95T AdE SASA 12he

o < S8 Sfofof a5 ol. Geloilel W

o1 QI 7l AB0] A9 Beloleo] el

ueh sk} 2 9] gt} Basie, olet A

e

dolEe AT BT AZTE AYASE o

Eo] 2L A5HAE7], AYATE A Zo] LAt

S48 e, ARE] PR AYALS
sfo] AlEEAY|2 BT 9% ke, YA

keX

H
=
=

rx

o A71E &I Ao BA7]7F Fasit
Aol AMEEE AlAzE ASIHCW,

Continuous Wave)S ARESITH AYAlsE ot
At FH7F loH FEEL A= AY4lSTt A
=) 74—‘?— olettt. AldelZxrt B agt A4l
T WY7IE AlFsto] Algel AREShe A= A9
olH, o] AlgEo] Sdet AYAEE AREst
of AlgE sk o] 2E TSt "I
A5t

0

A4l 2o QI7k= AHFARl ARG EFolA 4
E= GPS A1%9] Al7] Ao oA *1”0}04
Y 2712 AP Folus AgEe eie
golsith A|gEo] 2522 doyjH Zhe A 9]
A71E 22 712 238 93 7HEA .54 E
Ho] PAHS Rl AL I RS
Figure 50 J1¥€o2 Yehict

2.3. AN 2HE
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(AR S FAJ51AL, WiEo] GPS AlEd|o]
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Power

Maximum Power

Number of Maximum power peak.

(First) GPS degradation level
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Section of power goes up
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t L——— End of Power Injection ~

Power drop level
(0.5 dB)

Section of power down dection

Maximum Power Time

Figure 5. Jamming Scenario
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