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ghil s, o] ojste] FaEE AFHeti
ket
o A+ (Low frequency) : 30kHz ~ 300 kHz ¢ Fi4 ¥HeE &
i A e R e A
(3 25) =Fgola AT 384
B S RE =t I B = PN
AET A Felolz wabel A A Aeg|
0 mW el A Fohe
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960 MHz ol&t|E4l71e] Htd=® |20 mW o]sto]ar 7]% F ok o] ¥ 1Y 40
25W =34 Hit A¥EY 60 dB @2 # dB ¥ &
FA719) At A9 i 2
060 Mtz s <1 SeET 00 ww sl e g &
17~Z]§HZ 2719 FF A 100 mW olatelsr & Frel
10W &= 7} Pyt d¥EY 50 dB @& g
s R Fure B A4 wo
177 GHz %7 0 dB 2o 7

_31_



A3 e AAGE SAYH



A 1A AARE R AFe o WA Zuy

A4 ATee) AAAE 9 aFdels HAWNe 2uA, 5 A
lo) @rAAste] Be)s sHTh DA Felm ARz A A
g3 Wasiel HATh BAAGe o) QA Aot e 2

_W.‘i

1998. 5. 27 ~ 5. 29 1 A g4
- 1998. 8. 25 ~ 8. 27 : thdEA
1998. 10. 20 ~ 10. 23 @ A=+

- 1998. 11. 16. ~ 11. 18 : W4

Sop e WAL OB Bate] AAREG sFYo)s Ao
datel 2 olald 4 U oF wEow Bg SAUYN SHA~
92 Ws WP TAH 5L et ol Awugi



191 Schlumberger 7% Minilock¥} Rohde & Schwartz iit¢] ESN
grloltt, o] AAnje} Al zhzhel Fu e FAlEr] g LP, v
o, JEH mE Fo SHHUE AFESTE AT A QAR &
FeEo2E SAHY Aol AA=LY FA Hudd A" e
A2 LP, LP, DISCON 59 ¢teluE ARS3vh (2" 3.1)2 o] #d
2R A0E o] L3 A ZAAe] ZTAAANANAY PFAEE 7hE] U

bl Aot}

il

Z$ﬂ/
I NI
I—l =
BE Al o == ] %
ORAEIN0  YoKA  UEAXsR - 29000,
Ao Ao AR ©f Aa -A A& Aj
T . . \-
- — =
L]
Ayice pC
(2" 31 AAmaor e daEd SN2 T

AG Al oA ARG = Minilock ¥ ESN #HHl= #A17]9F A=
715 AAZ AH Y SAANEA ol AHEFEH 45 F Ue 54
e T4 Fag, Fu5 #Ho]  (frequency  shift), F34  HXA}
(frequency deviation), =¥ E

@ ZARdA et o] FolA AAGE A
Felojz 24 Sske] AgHE 244 Ao dmolt o 44
2 HE dBuVE HA AT

_36_



N

AA 75

7}.

plo

doeo] Alzof v
1o

-

1.

™, Al Aol A

_ZTI

_ZTI

A4 A 1A

=
=

]

F=Z ESN H|7f

0

ojy

fveel
_5 r
U

fveel

o

e
B

i
=
N

of

1T}

[e]

2~

-

1.

HAl Aok oldie] A

°©

=

=

=

—_
o

H

‘.n_ﬁmo

w

[}
=

o] #e] 7 dB w|wt

3

T2 290 Al

5ol

)

o}
z]t

o}

fveel

_ZTI

a8

°
pad

Ho=

=

=

SEERE

ﬁ
W
=
z]t

o}

-

7 o]

=

=

So] o, F2 Y 500 W, F3 500 MHz t 9 of A

A

B

%

_3’7_



1

37|

5

b
e 74

|

o

-
1.

FHFEZA 285 oA

Aol E o 3] wEel 7l

2. ZAF2oN A AA%

34

aig

|

=
=<
1

tet. o

5

o} AL A

=
-

HA

5

2

==
&

7] el oA

H
o

—
o

_ZTI

.

o A7

o
%]

Al

AA 7

il

°
pad

i3

oA ZAZE 2 5 A

=

|

A
1l

ojy

()

™
e
i

aes

A ool A

i

Fed a7k 27

2

<]

Sof <)
el

=

Hhsh ol

2 &

il

°
pad

A, A9
-

14 erv). A,

_38_

-
1.

&xo@ ofFolAa gloit, Yol A



e

Hin

ole}. mal, Aol 8749l

A Aol

<]

3t} (1% 3.2)

)
A3k & A

o Az} £

1.

(6]

A o
.6LXL:.106
Jalwﬂaﬂaﬁﬂ
dl_zrcﬂ_zrcdﬂ
B Ho ™ yo
mﬂﬂug NrL
s ey
=" Ny
o T TR o
Z) B R T
SN B o B
— O o <
()
I IR GGG
T

w2

N XX
(ﬂnﬂuﬂuﬂn

_39_



ojy

_ZTI

w9}

.

b S4 AARE

AAF F

o -
we 2

-
1.

o]
A

BN
T

=

_ZTI

fsiz
=

oA

o 3}

—
o

_ZTI

<
H

B

o
B

—
o

ol

s

™
W

sl

fveel

A
JJJ

R

+

=

_ZTI

_ZTI

peae.

S

L

B4

-

b1 9

Al ¢re

=
=

el

A2d FATL9 @

o}

s

,ﬂl

fveel

S
_ZTI

i
B

-

:F-

B4

1 2 d=e

Fal gt

S

5 (219 3.3)3% #Zo| 74

—_—

0

~o

fveel

_ZTI

(z1¥ 334 7+
Minilock %% ESN %] o]

o}

™
=
&

<
o

—

NI
TC
_ZTI

—

0

Hin

%

= A
HE

nks} 7o) Minilock 3 ESN 4]

o
g
ey
H

-—

i
il
K
o
Xo

-
1.

v) o]t} Minilock 1] ol

;Ot

Cross LP ot

U7t A5 o] ARg% A vt Cross LP ¢rE|Yel LP <re| Y

\3

-
1.

LP St U7} 125 o] ALE5 T o, ESN “ulof

-

}

FEA] Ao A

oLe| L2 A
Minilock ¥} ESN

3

0

o}
L

& A71al A

=
[¢]

Mz gE A

ke
T

Minilock %] 7}

ESN #HH]

-
1.

A A =l A

EXERY

A}

=
=

-
1.

Al = 2z ol A

Fal it (1, 7, 14].

S

&

_40_



s

\ A\ )00 |E
%EAx3a u 8888 N It . e 00000
r A
AgAnA&or HHPO M/S YiovA+a

(Minilock, ESN)

O O

31AKAA
Tolerant
A:%T PC
AR
]
Printer

2
oh5-3 2k

THEA AT ag AN oR By dAANETe 47

Al Al2=®1Ql Minilockd =834 Al ~"1Ql MASTER/SLAVE F417]

2 7lep FHIVER AR dAAEY et f71" Ao

Minilock ¥+ MASTER/SLAVE 4170 &3] &2d¢] Hx¥ia S440

T B FAAA HHE e AEIAE S AoTmh (FelEh)
of AgHr)

Aojare Bl %S4, Ao PC @ FAME FAH QA4

of AN E Aojgtt) FAg B EEd S48 A A4

_41_



FAAANA HolHi: ZHUHE B FH3H T SEANAR
AANAEE F44E7]9] TOLERANT| #73ht,
TOLERANT== 3|7} dlol¥ #lo]2 (DB) AtRE 7FA i flow o
= Minilockoll A &R 594 2324 2 FAGANY Fa¢ A A
of o] 8% MASTER FAl7]e]A FdH Fa4 o] &3F
HA A HolHE A7gsitt.
FAAAN A 9= TOLERANTS 37} DBl 9j&] wd= 2}
Ae d9a F Minilockell A Z2E Faapo] tiste] Fabae HAEL,
a4 EJOKOFFSET)%}b s, HMxg, /\]Z}, At E Sol ¥4

K

jg

1. Minilock ZH] 9] ds 2 ALY

HE FHAAAA "L a3 nie} o] =2 Schlumberger fit
9] Minilock 44| ¢} Rohde & Schwartz jite] ESN dH| = A|Zglo]
dulo] itk 7] A AN AR FA 4 A A 7 B e
E F5o2 A&do] Al Tk (Z1d 34) oA
Minilock X}H]g EEFE B 7 vk o] AHE AM / FM / OM WX

SEe SAY & A, wmE AMD AHE (20 ps)9 =

—%QE 0}%&1 AT E FEsto] UAER AT 5 At =g -
o o8 71A d¥E gFste AT Wik ARE AV 9 ARgdy)
Minilock ] 2] AbFE2 v 2o}

71719 &4 7bes Fia 19E 10 kHzol A 1,889.999 MHz 7}

Aola, Fug FANEE 10 Hz olth. 98 dxei: 50 ohm ©] i,

i
S
=
o
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S
o
=
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VSWR2 19 ##717F 10 dB o391 4, 1.35 Bk 2, 99 7H3
717} 0 dB 91 A%, 2.0 »v} Fuh =3 v e (MHz)ol A of & %3
LE7} AsA o2 294 dr).

00l -1-3-6-10-15-20-25-230- 95 - 140 -

270 - 520 - 680 - 840 - 1010 - 1190 - 1370 - 1839.9

FiabpE 293 25 F 20 msolA 250 ms (Ht 2000 steps/min)©]
b Fag 9= 25 ColA 208 %, 1x10 Tolal, ko] wE Aol

= 2x1077/ °C By} Il 24 9x= 25 CollA ¢

)

77171 10

)

54L& £15

dB Bt} & o, F35 $@e +06 dB o]slola, #HHE =A
dB o]steol, & Lo +0.1 dB/ °C o]t} [1, 7l.
Status line
Main display
© oAFC  OfF umIT OFF LmMIT OVEKLOAD sounien © o Y s I | e
[—MHI—-T-ka—r—nx—r—-oFFSET—r—_MODULAT!ONﬁ»—LEVELﬁ ":: :| :} :l
0088.500.00 +00.00 +000.0 KHZ -000.0DBRY e \/_7 o o ) — |
o s Y s |
> SF-C 01s AUTO A 100C FM#*N 00 LN AUTO INPUT LEVEL REL. s s o |
e e e et L R B e e e R o g e e ® @
@m s " avoo o e wrut. ncove % ::; % @
: Q=0
. o
 POOE = <
ilEr—n : L O@EE
e FEEEE) R0
EE == l=i=T=0)0/C ] :

EEEEl 516910 MINILOCK  conte.

(71¥ 3.4) Minilock 6910
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2. Minilock “&H]2] -4 (6910)

b IF W Ee] A

(1) 7)==
(% 3.1 IF Y29 7124
IF Bandwidth eSS
250 kHz A+ 0
125 kHz A+ 1
15 kHZ A + 2
75 kHz A+ 3
05 kHz A+ 5

6910 4-% IF thelFol wpd &2 (3 3.2)% 2k

(3£ 32) IF g Fo] & &8& o
6910 TF Bandwidth &
250 kHz g s, FEE
100 kHz g s, FEE
15 kHz 25 kHz '8 &3k
9 kHz 12.5 kHz Ad =1t
6 kHz 10 kHz Ad &3k
24 kHz #24 29 (analyzing filter)
1  kHz #24 29 (analyzing filter)

% IF BandwidthE vHd A5 S8 A&7t uhg.
¥ dF 5o FM g e WFe 4%, IF BWE x23] 91 15 klz
o] A5-E ZFA Syl AFstar 125 kHzol A A9, 250 kHzol A



(1) 7]z=%
(% 33) FARE A 7| %%
Ay mE 7| A,
Low noise A+6
Low distortion A+ 7
w AA 338 =AHT o Low noise =9 Low distortion ==71¢]
Aolg & & = QST (e WEyE 7] i)

(2) 2o w3k 4+

(7hH A#e (Low noise) &=
5 <

A4 10 dBe %%
("}) Low distortion ==
S8 =1

R4

Hxgke 7k

I

j

i

(3) wE=Ae 5849 (69104 -7)

HAFAAE-E Low noisett Low distortion Fx=2] A&l A&

12 o] we A4,

g 2 A oo

1.

o 4ee M mE

a2 0 dBAA Y HASF

Al

2]

1.

]

250 100

15 9

24

% wre LN/ LD|LN|/LD

LN|LD|LN

LD

LN

LD

LN|LD

LN

LD

-11-9|-1

B ]
A ol 9|14

-1
03

-11-1]-1
22111125

13

29

-11-1

14

29118

32

19
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% SNR 3dB, f = 500 MHz, A #¥ @9+ dBm

(& 35 AW 38§ 4 #A2

FE B LN LD
A @ -40 dBm/+67 -25 dBm/+82
dBrV/224 mV dBxV/12 mV

Hejw e 7%%
squelch auto A+ 8
squelch var A+9

¥ 272 AE (squelch auto) BEFE Aoz 24X s dojFs
Eo]al squelch vars 277 gh& do = ¥olFs REo|th
o ©.
=

g o2 squelch auto® REE AL A

#Z}. Video ¥ ¥ BW¢} Audio 2§ BW
(1) 71=2}

(£ 3.7) Video 2¥ BW$ Audio Z¥H BWe| 7]x32t

e 7| &2 H] 3L
Video BW auto A+ A dubHow AR
Video BW var A+ B 3% A R ghs 24
Audio ¥ BW auto A+ C gk o2 AL
Audio 2¥ BW var A+ D (|3%FH AR e 24
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(2) Audio
AM/FM/OM &

a4y 574

9. AdED BYE A=
b AR HEs A vk,

w5 AATH

x71¢k A7,

AR ApeldlE 1 AwFEa57E AUTO
B9 xqoH?] IF thdZo] 98 x5 W3y s= AdEx E7T 9
(stopband)®] Hto oA W FE
Az 2FEHe B

oJAe Bz

(3£ 3.8) IF dE e} At Fupa9] @7

IF bandwidth

cutoff frequency (-1.5 dB)

250 kHz / 100 kHz
15 kHz to 6 kHz
24 kHz / 1 kHz

20 kHz
4 kHz
1 kHz

(6910¢] %)

% A

a7 Al Ak,

ol Oﬂ/ﬂt AF A9E3 ¥ g IF o534

¥ 05 kHz 9 w2 1.0-995 kHz9] s f49d + Atk

r

1

vt Hd 3§ @A
(1) A 38 7

IF 2 Max. permitted limit
1/2.4/6/9/15 kHz 19.99 kHz
100/250 kHz 1999 kHz

_4’7_




%
!
=
i
BN
o
i
i)
KD

$@AE TF A8E ol g3te] 4R Ad o3

¥ AMO] ¢ oM 82 rad o wis] Hol 3E& A= 99.9% ol

(2) 7124
EERE 7) 24
19.99 kHz B+0
199.9 kHz B+1

(3) AA = Z2ZA FM #d Qo W49 A9 B0} Bleo Aol 24
o] @77} BOY W © AR}

Hp, Hx e

(1) 7)1z%=

FERE

X
BN

+
oo | oo s w| o]

+

FM / PM plus
FM / PM Normal
+ FM dev.

+ FM dev.

- FM dev.
AM % True
AM % +
AM % -
PM RAD

+

+

U = 0| W B | W | W | W
+

+
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(2) Bz "o A
b AM
+ AM true
MYy AEE W g sE 54
mlolzE AFEE WRe A7 AR} 3

Al Wx% (modulation depth)E A 4Fshc},

4% 3% Ash BERH 2

= (P/M) - 100, m- = (N/M) - 100

(th) FM

Minlock 69109] 7-¢ 2701¢] FM #3271 9lof, shvh= 4%
(258 B2 A7HR ofF #©H )9t o] Yl Wx AxdHg 3 A
olar, 3ttt WFolut YAASY| S Ho] Fg WA AES 9%
Aolvh, W3z FH NI e 7Y AF e Faet A9
2 ol AL HAe T4 WHAE A

7 Mg AFdoz [IF filter]7] 2 A AY IF ZHZHH
Ak IF Ade] 1-15 kHz 2 AR Jdiy sds =zt 253
3 FM #Azke] AWM E 0-1999 kHz7l ©oh SA- " Fa4 #HA7)
20.4 kHz o]golH S SHFES 77722 A St}

100/250 Hz ¢ IF Ajd ¥ X+ 30 Hz - 10 kHz 9] sweep ZH
7F AR HH FM Aol SAWM 9 7F 0-199%kHz 7F vk o714 S4W
A9 =AY Fi HAVF 205 kHz ©]3d v SAWUAY LHFES
2?7?02 B A AT,

‘

-

.

il
o
)

4

23
Joh
i
o

=49 FM HAe) 27
FMEN @ &3 &9 A% e B, (A+B)/27} S4 9,
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(th) FM "~
FMxN : x = £ & + v -F35 AxSAHS 93 AF7]9 F

HAAZE gt o] REoA] wig- gl

(zH) oM
* OM normal
AdHzE ddig FM 322 SAHS. 3 Fo] o HAa 3
e grgtez vagde] vk FAE 918 WAIL 82 rad-& x4}
W 29?220 2 eI
« OM B~
of REE FY T EFe Wele ASE A A8
o} Fikg =
off 5= wl-3 &tk (¢F 10us)
ol glell 69109 A Al (dAlAlZ)el ek B4 Al IF 297} A&
¥ aL, USB/LSBe] =4, SSB Hx7]

O
=)
)

i

N
~
%0
i3

. 2R mee Ad
(£ 310) 24 w9 A4
RS 7] Z A}
Level only (AAZF=w =A) B+B
Level + offset (AAZ= + QA B+C
Level + offset + Mod (AAZ5E + @ZA + B+D

BEA 5
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(& 31D gage =4
A& (dB) 227
0 C+0
10 C+1
20 C+2
30 C+3
40 C+4
50 C+5
60 C+6
70 C+7
A AARE FAGS
(F 312 AAZ=E = o A
A AL} 7| %A}
dB sV C+8
dBm C+9
2}, Meas. Clock
(1) 69000114 2] 7] %2
A ALY (ms) 7] %7
10 C+A
100 C+B
1000 C+C
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fo = fo —f10
f1 = f1 - fLO
fz = f2 —f10
Baseband
IF output signal
Measuring receiver] P o Dual-hchannel » FFT
(Synthesizer tuned) ! synchronous o spectrum
detector > analyzer
At P
== !
________________________________________ 1 |
\\| }/
External
frequency Controller
reference (optional)
(optional)
= = - = B
(L9l 43) o5 Ad =7 AuE 7k 2P E FAA L] B
Output 1
Mixer >
c0s (w1 - wo)t
'y Phase1 = arc cos (w1 - wo)t
sin wot
Input signal Local oscillator input
» Ph_ase P
i splitter -
sin wat
cos wot
\ 4
Output 2
Mixer >
sin (w1 - wo)t
Phase2 = arc sin (w1 - wo)t

(28 44) o1% Ad AE ST W, Hd A3 ANTE WHE
HoFs E55
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-1 if phasel - phase?2 = -90°
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& Wty 2, o] Atk tEY AlFE ek @ Aojolx A
&

Ao 2 o] A3k AolE Al A&t AL FEUt
11 9 tdaolA Add AdeAs Bt o B2 FagA =
Aoz el F QrEHUREY] FAQATE Fupguitt of WA ®EET)

E otraz selvh. SAHE FA FoFEL 933 MHz, 95.7 MHz,

102.1 MHz, 327 MHz, 328 MHz, 328.4 MHzo]™, ¢telubzt =449 o

o] &9 <¢tElv= 8€9e =AA ALEH <¢HEIUS] Cross LP ¢HEI U}

DISCON ¢te|ifelc), ol AL88 ASAu = didisda 2y 2

A Aladloz A s olglE ESN Anjo|th flo] ydd =4 Fu

EolAe] AAAE S432 ofdiet 2t

%0
i3

}J

ru

o
RN

- 93.3 MHz
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DISCON ¢tE|UZ ALg
Cross LP ¢ Y= A}

- 95.7 MHz
DISCON ¢HEIUE A}&

Cross LP ¢HHUE A&

- 102.1 MHz

DISCON ¢tE|UZ ALg
Cross LP ¢HHUE A&

& A

&3

- 327 MHz
DISCON StelUE AFg3F 4
Cross LP SHHIUE AM&3F 44
-328 MHz
DISCON StelUE AFg3F 4
Cross LP SHHIUE AM&3F 44

- 3284 MHz
DISCON <¢HEI U=

=
=

0 76.0933 dB 1V
0 83.9368 dB 'V

1 66.28 dB 1V
S 7985 dBpV

©46.8333 dB £V
© 606312 dBpV

S 713 dB eV
D 726437 dBpV

0 68.3231 dB 1V
D 728286 dBpV

0 70.1308 dB £V

Cross LP QFHIUE AFG-8F A% 1 709857 dB iV

o] FARES AAYE SAHEY HdFEe=EA Y AR
H 7 Fageiche] A ke Zolrl dEtFe & & AT AU
AT FAA FM e ¥HE A5 E AAYGSEE Cross LP SHEILE
=43 497} DISCON ¢telu = 43 Ay ¢ & dAYG: ﬁxé
e de F AR 28, FA5F 259 FH4o A= DISCON <
HUZ o] 83t 43 3t Cross LP SHHIUE AESH 433 FM
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center fera. = 102.1 MHz

[}
N

2}
[=}

al
e

a
2}

Aiee°-pp (dBuv)
no o
SR

a
[=}

5
00

46

2 4 6 8 10 12 14 16
RbdEyo
102.1 MHz 1% 9] <Fely-3E A A
;(o A3 (-x-x-x- : DISCON <tevz =4)
-+ Cross LP ¢tdY2 =4)

pAR

center fera. = 328.0 MHz

75

70

65

2}
o

Aiee®-pp (dBuv)
X

6]
&

a
[=}

45

40

o
N
N

6 8 10 12 14
AhBEyo

(718 5.14) 328.0 MHz A1%.¢] <tevkzl %
;ié%@ (Xxx— DISCON c¢tev = =
(++o oot Cross LP SHEHIUE =4)

AA =
=4)
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10
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RaBYuo

(¥ 5.15) 3280 MHz 2!

center fera. = 328.4 MHz
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ntol sy <He Y
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=
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(% 52) 77 thol& <teYe] <Y Al

Frequency (MHz) | k-Factor [dB]
20 -6.6
40 0
60 1.1
80 0.3
100 -4.0
120 -5.7
140 -4.6
160 -2.9
180 -1.0
200 1.8
220 52
240 8.8
260 11.2
280 12.3
300 13.1
320 13.4
340 13.1
360 12.0
380 10.6
400 94
420 79
440 6.7
460 hbh
480 52
500 6.1
520 79
540 10.0
560 12.3
580 14.6
600 16.3
650 17.6
700 19.1
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(3% 53) mlolsiyd QreuUe] SHEY A+

F i (MHz) ote|L} A<= [dB] Al
20 159 6.25
25 154 5.87
30 137 484
35 124 416
40 112 3.65
45 103 3.28
50 9.6 3.03
55 9.1 2.86
60 89 278
65 8.7 2.73
70 86 2.63
75 85 2.65
80 84 2,64
85 85 2.67
90 8.7 2.74
95 9.0 2.83
100 94 2.94
105 9.8 3.08
110 10.1 3.19
115 105 3.34
120 10.8 3.47
125 11.0 355
130 113 3.63
135 115 3.76
140 117 3.85
145 119 3.93
150 121 402
155 123 414
160 125 423
165 12.7 4.30
170 12.9 443
175 13.1 453
180 134 465
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- 0.3 dB
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(£ 54) 919 MHz 4159 <tev ¥ AAG = SA
(10€ 21¢ @ A&ia)

4 | RBW/ | SA8XZ | 5 o sweep et Lo

o | VBW (385 T 8T A | e | ey |9

300 k /| 10:17:40 10 | %4 Tl | 6657

LI MPany k| (ro00) | average |3 MHzl o | (direct 42)| dB gV
iz

300 k /| 14:12:27 10 | 73 bolz 66.15

LI M any k| 1000y | average |3 MHzl 0 | (direct 42)| dB gV
wbo] 511] 2

300 k /| 14:40:12 10 | (A8 ) | 5862

LI MIany k| (1000) | average |3 MHzl 0| (3 A% | dBpV
(direct 942)
upol 1114

300 k /| 14:30:16 10 | (A8 ) | 5877

I MIany k| (1000) | average |3 MHzl 0| (53 A% | dBpV
(direct 942)
wlo]l 714

300 k /| 15:10:06 10 | (8 : %) | -5684

919 M 300 k (1000) | Average 3 MHz

msec | (3 #H3EH) dBm
(direct 942)
ERERE:
300 k /| 1500:07 | o |10 | (A% %) | 5659
300 k | (1000) g msec | (%3 W) | dBm

91.9 M

919 MHzoll i@ sl= Stelu A7t e x| @al, 24 vo]& <t

AFers & 9L, volsyA <telve] A, 90 Mz, 95 MHz]

Foll #lFsli= ey Algwts & ¢ glornm Hirs FHI AU,
GElvAFe iz E 2YAY, BE Mg AR Fo59 AFE o

= el s F Aded, o= Afga seux, expr HAE
Atk 91.9 MHzo] -9, 4 vho]E <teve] <reuy A2 A 100
YA Qteve A-¢, 90 MHz2
o= QMY AFE gy,



of @A, Fs FEelAe A e AF gl gloni o
A7k wAE 5 Aok b ASE nHd 54 tholE cheibsh npol
S qhete) =3
ko) Aolk 4 eks
date] AaeA g A, e_mM A%e sesA $e SApe 3
FAQ Ao|2A SteElUre] ZFge WA Aol Ay 47

< 238 Aol we 2Ho] Y
2‘«}, Hj=gk Alzbell S48 tloly & o]&3ste] 7 QtEluzre] SAGS
Washe, 935 dB oluh, 109 2199 FAx vhR AR et 4SS
Ha A9 127 -935 = 3.35 dB9] o]zt it ¢rEY AGE A
dris @ 4 glemz w AFF ey AFRES ¢ 5 Yol @
t}.
(£ 55) 919 MHz 2159 ¢rei} ¥ AR5 =3
(109 229 @ A&E2)
A | RBW/ | SAAMT | L e sweep Qe -
Fobr | VBW (BRa%) 0T P e | plom)  AAEE
986 | 300 k /| 142241 | g \fjelgtélcjl 66.72
M | 300k | (100) MHz diroe a1 dBAV
REAtE
91896 | 300 k /| 14:39:08 | 3 |10 (M3 ) | 5737
M | 300k | (100) | *VEEEC IMHZ Y TS (52 wgp) | dBuV
(direct 14)
(£ 56)¢ 931 Mz 259 109 229 AR rolA 243 ygol
t}.
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(3 56) 931 MHz 2352 ¢ty ¥ HAANE &A
(108 229 @ AE&ER)
A | RBW/ | SAAT| sweep QFe L} -
e | VBW (BA8%) 0T P ime | oz |
93.096 | 300 k /| 14:25:50 average | - 3110 msec \fjelgtéfjl 63.72
M | 300k | (100 MHz (diveet s171) BV
upo) 212
93.096 1300 k /| 14:35:41 ) 3 1o (X8 ) | 5595
M | 300k | (100) | AVERABC | Nz Y TSCC) (2 #E) | dBuV
(direct 942)

93.1 MHz9| Aze] Aol ¥ Fojxl <teHY AFE 1 3vid,
72 tholE <tHUE 0136}04 =Ad u, 100 MHze ¢telY ASFE
Szt sta, vpolz#A QreEVe] A$= 95 MHze @& o gt
G2 thel & <heLRe] 100 MHZFA SRl Y Al$= -4.0 dBolaL, ufo
YA Qtelve] 95 MHz9 <HelY Al dB #2 9.0 dBeolth 2L
uhe] 931 MHzel &A4gke]l @A 7.77 dBolx, ¢telU AFE 133

™ 13 - 7.77 = 523 dB9] Aolo|t}. rE|UME nHIHA| S FAHZ
o] @& 91.9 MHz9 2xtrr}l #glo), <telv ASsE 18d 45
4 3ke] 2ol 7F Zropltt.

(3 57)& 919 MHz 2135 <relvtd AAZE=E 109 23Y A&
Aol Al SAE Wgolth

o

(¥ 57) 919 MHz 21352 otelu} ¥ AAAE =4
(109 239 : AL %)

TH | RBW/ | SAAZ | L sweep et -
For | VBW (BAa%) 0T P ime | (o AAEE
- Vertical
919 M ngokk/ 11('13056;13 average |3 MHz mlsoec dipole d6§'22,
(direct 12) a
LI AR k]
300 k /| 13:56:09 10 (A8 ) 57.52
HIMI oy | ooy | 2verage S MHzL oo | (4o ey | dBaV
(direct 14)
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7 QU AA R SAY AolE 1177 dB, StEIV AlF
aEe A 127 - 1177 = 093 dB =tol7} W} 3 4318 F <ty
ko] =gkl Zoli= 1177 dBelA 75 dBREelal, <Helu AFE
H3l9S 4%, 5 dBolA 09 dB AZe = exrt Gy ot
A4S ndsed, s Fapgro] sk A=yl vl oo &k, oF
U AFE AA SA 283 A9, dAe] WY E g dB Fs
v 3t ==t digk A7 A asi

(¥ 582 931 MHz 9 A5 E 10¥ 239 M&E Lo =43 g
olth. ¢telv AlFE 1H3A FE AT A zbolE 433 dBolA,
oteU A4S 18 4%, 13-4.33 = 867 dBZ StelL} AlFE st
A e AF By gtHuv AFE nEd A 27 o Avk 919
MHz9] &4t Wste} vwd o, <tely AFE a3t 2 4¢
93.1 MHz®| 7 telUzr SAHA7F o Zskt) Stelu Al4E 1¥ s}

sz
HeE 2 F40A7 Ue F 9ed @A F9th T oteite
o},

me

ELH

Uz F vzt 2Reds) g dEg ASE A4 2o
28317 f18ke] LP <FEHIVS] <FElV Aot o] T HE g
% olashs Aol AFE Aoz AZHY
(i 58) 931 MHz A1%¢] <teEly ¥ AAAE FA
(1028 23¢ : A &)
A | RBW/ | SAAMT | L e sweep Qe -
F95 | VBW (2439 o P | ime | (e | A
Aq- Vertical
931 M ngokk/ 192'1401@28 average |3 MHz 10 dipole d%l'l({,
MSEC T (direct 42) a
ulol 242
300 k /| 14:16:33 10 (A ) 56.67
931 M 200 k (100) average |3 MHz msec | (%237 AF) | dBuV
(direct 1:4)
(£ 59+ 959 MHz FM 4139 <ty AAAE SAHgs e
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z 9 931 MHz 9 7 7] Alawo =z hds 7
QEl U FAES £ & Yvtal AziE o] e vhE Figo] fis)
Ath 959 MHze] F QteluUzt AAZ = S-3ke 2
A= U2 5 M A3 A3k exeh vl @ o, w$ A2 FA
]3¢ o)z QI E o x7f WAE 4 gonz oL we A
o] #Fa3lrt 959 MHz9| Alse] <rely} A& 93.1 MHze] el A
4 S o8 £ k. e 27.77 dBola SHHIL Al
2 18 A%, 2777 - 13 = 1477 dBY Aeol7} Ay 24 A3gE %
gto] QtelL} Aol wel SAze] e xrt Geb| AL, SrElvel gk F

4

W

S
[-'\l
=
o,

(¥l 51D9F (29 515)+= 919 MHz 4Al&58] 4 tho]& <rH ¢
Aol sivd StElUE o] &3 HAGE FAS Pl

5.16)?% (29 5172 931 MHz A58 AALEE F <HHUE o] &3}

o,

(3£ 59) 959 MHz 252 ¢ty ¥ AAAE =

(10€ 23¢ : A&ia)

A | RBW/ | SAAMT | L e sweep Qe -
Fohr | VBW (BAa%) 0T P e | oy A=
Vertical
300 k /| 10:11:35 10 . 64.45
99 M average |3 MHz dipole
300 k (1000) MSEC | (ot a1 A) dBuV
LI AR k]
300 k /| 14:13:00 10 A&k ) 36.68
959 M 200 k (100) average |3 MHz msec | (223 AF) | dBuV
(direct 12)
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14:22:41  QCT 22, 1898

RL 186,93 dBud AKR #1 FRO 91.856 HHz
6 72 [d8ul |
10. @0 dB 0TV {
4n EI’. |
REFERENCE [LEVEL :
: v |
e -
Bl = 05
| | /] ’
i | ]
’ = ", Sl T
=
\ |
|
TENTER 91.9d8 Az GFAR d.908 AHz
sff 388 kHz VB 3BB kH:z 8T 10.88 msec

(1’ 517) 919 MHz 2139 A=
4 (54 Yol rHUE o 8)

14:39:08 OCT 22, 1998

AL 1R6.39 dBu’ HKR #1 FRQ 31,835 HH:
i i 18 dE k7 .37 |egul
SARHLE

QUENE)Y A

188
r \“--r"
™ ® i
-\Hu.,f"

CERTER 31,388 Az SFAN 3. 048 FHz
Al 308 kHz VB BB kHz 5T 1B.88 rsec

(19 5.15) 919 MHz 2l5 9] AAZ=
24 (olad AEYE ol 8)
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14:25:50 m %’. HEE

RL 18E.93 dBuv HER ®#1 FRQ 93.R96 MH:z
CRYTER 10 48 5372 BT ]
18,80 dBsOIV
| TRAALE
CENTER FAE HUEHQ!’
53,108 4 =
| e AN
/] N N
b ol

— I

CERTER 93. 188 Afz SFW'IHFJ_HHI_

+RB 38 GH:x VB 38R kHz 5T 1B,08 msec

(19 5.19) 931 MHz 21& 9 AALE
=4 (54 TolE FELE ol )

14:35:41 OCT 22, 1998
g
AL 186.99 dBud _ll'H_CR £l Fﬁﬂ_i:i:BSE Hiiz

u
13.BR 4B/

CENTER FREQUENCH
: HHz

:

ERAALE

=3

N g

~ A
| W 2l “\;

g

CEATER §4.1 T SPRN 3,800 fHz
“RE JRE kH: VB 380 kHz 5T 16.BP maec

(79 5.20) 91.9 MHz 2139 dAAAE
=4 (helaud SteUE ol §)

- 129 -



A3 AR AAZE ZAAYN L BA

] =4 =

AR AAGE S0 W S0 AA s Ao 9
A7) WEo] GAFLA SEAE] T £ YRS AP 3
2 247154 vdse Ao FRdth FM 3% 2 ¥AEF v F
A 5o ofel b4 ARg el diste] AAEF B7FE o]t
AverHE 48] 98 Be A9e FHss o 48e 247
ve] ZHOAE Fol7] A AP @ U B2 A% BaolA 8
QoA 11 Lol o2& VI3t 9k 5 3 ZASATE F4 A% s
of et 2 A ko] Ao v} vk o7|A = 7t dug s H=E
SALA o e SAHE oy e F4 WeS VwstaA o
1. FM #d ¢ 94 (260KFSE)] AAAE A3
7t A e 23e 9% 49

GoAE AFHANY AAY FM el e W AAZEL 2 st
Gajo]7] witel FAFRoA G ol FAoA 1 F FAHE A
olmz @ol 24HYY. &4 AP FE L} 2L e FHo

(F 51002 8¢ 26¢ wid #2404 975 MHz thd MBC FM A%
r , ZARE VB Azl AW F
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(% 510) =ARC9 W3l & FM A5 =AZke] HaREd
Center | RBW/ |- _, Sweep S A7k
4 BE QA 7} = 1o
frequency | VBW | ' © Span Time A =734
-21.84 dBm
300 k / 16:47
975 MHz 300 k Average | 3 MHz | 10 msec | 6546 W (500 3])
18.09 mV
-21.62 dBm
300 k / 16:49
) B .
975 MHz 200 k Average | 3 MHz | 10 msec [80.37 dBuV (500 31)
6.887 ©W
-20.36 dBm
300 k / 16:53.07
975 MHz 300 k Max-hold| 3 MHz | 10 msec | 9204 W -
16:56.07
21.45 mV
-20.14 dBm
300 k / 86.85 dB V| 16:57.44
975 MHz 300 k Max-hold| 3 MHz | 10 msec -
9.683 W | 17:00.44
22.00 mV

kA=A vk AlRkel el SAgke] Wtk Ae SRl 4
Fol A el 349 SAge] e AAGE Hoz HAs= A
o] Z=Agte Walgol A& Aow oAEgoy YA Wis
I vjsgivh Aol HoARES) SR Y s FA Gl
2 ol EAHIFNA Aol7b vy] wEolgtn AAErh AF A
s FAs ] 9% A5 5003 BekE v AokdthE g &
AT SAI = 10003 ool Hw ¢ e SAUAE U

AADE Z4gke] AL L% ol AW, FFREe
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7b B Aetd Rom Az AnEA o] Wiyl Add] 4stnz A
e FAS 3] 9ste] o 1 v3kEete] EAe] dasith Ao
Z FM e wde] A

HojA L=t ZA0 o) &d = i, FAHAE Fol7] S8kl Ho
=7F A %s

(£ 51D& WA FxolA RBWS wWighe] w2 AAZE Azt
WSS flske] FM A%

FM 2o #F Ase dadielFo]l 180 kHzY & 1 3¢,
RBWZ} dl=f 200 kHz ©]/g<l A%, A== dAGE #2294 =
o|7b Ux| & ZoE AZAET. RBWE WA 7|WA S48 2
I, RBWZF 215 kHz (2¥EH £47]9 5o uet o AEs
RBWE =A%  glddth) oldd 4%, 8% AAZ=E ol A &
AbeA ®oh aEER FM gt e g o] RBWE 215 kHz7b A 3shx
vh, VBWeF BE 1119 v&z SATE aedd o, A AT &

% %48 Aol

=

HAEY #A7]2% 300 kHz7b A@siviar Az HP 70000 Al 2=
suEg $47)9 4%, RBWSH VBW7} 300 kHzolW, AAZE 574
o Agstt.
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(£ 5.11) RBW 9] g}l w2 AAYE A5k HsEy

Center | RBW/ | =4A Sweep S AI7E
IARE | o0
frequency | VBW | 2= Span Time A7 (&543F)
-37.36 dBm
3k/3 1334 6963 dBxV 16:25
975 MHz K Average| 400 kHz msec 1837 oW | (1000 3])
3.030 mV
-20.57 dBm
162 k / 86.42 dBuV 17:15
975 MHz 300 k Average| 3 MHz 8770 4 W (500 3))
-21.84 dBm
975 MHz %gokk/ Average| 3 MHz 8.15 dBuV (600 7))
18.09 mV
-21.66 dBm
261 k / 8.33 dBuV N
975 MHz 200 k Average| 3 MHz 6.823 1 W (600 7))
-21.62 dBm
300 k / 8.37 dBuV 16:49
975 MHz 300 k Average| 3 MHz |10 msec 6887 «W | (500 3])
-21.89 dBm
422 k / 8.10 dBuV y
975 MHz 1 M Average| 3 MHz 6471 W (600 7))
(3 5.12)= 89 25¢ 3 269 tjdE-AelA FM Aol A3 4 W
slo| W HAAAE SAzY ex5A 48 vekd Aot (& 5.12)
ol RBW7 3 kHzolal, A tHdo] 400 kHzZE =A 38 9o =AAx

- k
© FM gHed$e AAGEE S4% A= ok viA| o] 7] =
¥ RBW 300 kHz, span =
1:100 ol T}y Zzdol A ¢
kHzE 3eld wf, 975 MHz WEA 59 AAAEE AU & +

oA}, gle] 2L A8 5ol wel YHREE S4E FM U550
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Aooln A% v ol AR 2455 4gatE 4] A
Aoty 24 Ay ZAINFE 10032 39S 49, =AY Axr) o
A s, ZA3 S 100039 FAdA = 10039 SAAA Bk =
Azkel HA7F A 2SS & F Ut
100 3 =4< W3 : 077 dB
1000 3) =A< WA : 026 dB
(3 512) FM A3 e] =AH3 ¢ Wle wtE AALE =47k
2427 A%
Center RBW/ |. 2 Sweep A A7
= == d A 7k &= -
frequency | VBW | ° Span Time A (543 T)
3928 dBm .
975 MHz |3 k / 3 k| Average | 400 kilz| 5% 6771 aBpv| 1627
msec (100 3))
1180 nW
3351 dBm .
975 MHz |3 k / 3 k| Average | 400 kllz| 1°°% 6848 dBpV ( 1%%‘2;
MSEC 1409 nW
35 dBm .
975 MHz |3 k / 3 k| Average | 400 kHz| 0% 7199 dBuV (5%)%3%)
MSEC 13162 nw
3736 dBm .
975 MHz |3 k / 3 k| Average | 400 kHz 353'4 6965 dBu V| 1(%(()3625@
S€C 11837 nW
3762 dBm .
975 MHz |3 k / 3 k| Average | 400 kilz| o4 6937 dBpv, 1031
msec (1000 3
173 nW
21.60 dBm .
97.5 MHz ngokk/ Average | 3 MHz |10 msec |85.39 dB ¢V (1(%(()3(.)4%)
6918 1 W
A A3 A= 10003 7F Add Aoz AZAT. 10003 o]
o ZREFE 24NN AsEste] BAS wAY W Agsd o)
W gz
GARaclAe APHORE o AE FM Wael WARE 37
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An Mmm T OB O
i I KT K- =y A -
%mo mWoR ﬂnW%WﬁTM%%Tﬂl
T i o) I
Ly W] ° w N ~ &R
R O < Mo T T 0" T o »
T ~ = Ny — v e T T = <
oy % —~ X B T o l 8 X
W H xT B oo 2 % 1l o
it %o = S W
o S S =S @ ¥
= = Nr i o o T T X
<~ T N - W o= T W= o X
Mg - ™ o) ) o ® o o m
i BER T gq Tl
‘U| 1_IL ﬂﬁ ﬁo _E ~5 B ~ dl Ot =
_ 0 —_ N V — dl T ™~ 0
o o o N = A [ o
(o ﬂﬂéz@&ﬂ@%gﬂ@io
(N ~ ® I _ Nz N ol % O = Wu_”
= = ﬁﬂﬂMﬂM%.@ongg
= 1X]r T 5 M.L < % 1x_.,_ X M]r Nr OWE % s =
R eyl . ok "o E <o ° = ﬂ
&nﬂ ﬁﬂm&nd.ﬂﬂﬂMWrM%ﬂ,&ﬂ
B | = o oy " o= | = o R oy i1 N )
K Ao Mo o oo ) o o N
= 22 orT W . T RO ° 52 M
~ 2 ﬂﬂ%ﬂ%ﬁﬁ@%ﬂﬂﬂg%
59 mﬂgaﬁﬂu.ﬁoﬂ A
ﬂo% ﬂoﬂoﬁrM%ﬂﬂ% Wo wﬁﬂuﬂmﬂ: &
i ) o X T o ooy o u o & T CIt
ot T w0 e |/ OB T ] - o = o ~ &
MM mw_ T 8] o M s U ph %0 m WEI ES W oF w J]
5 S = o O R
- iwwﬁﬂ@@ﬂﬂgﬁﬁa%_dﬂﬂ
= wﬂaﬂﬁ_émﬂﬂ%%@ﬂ@%ﬂ
N T T @n\m m B M o m o MM = o A M T
~ = N % W R T o TN m T N
= T T ol o =
o oA R o X BoM
oA w e & o
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(3 5.13) 91.9 MHz FM 259 AAAE &4 (108 20¢ : A&E8ED)
=2 A7)

— 3’%“&;]/ ﬁ(%;% S e e B s E R R
oo R0 K /| 143306 5 10 Yﬁ;ﬁf 66.34
300 k | (1000 MHz | msec (direct A7) dBuV

oo 0K/ 145840 510 Yﬁ;ﬁf 67.20
300 k | (1000) MHz | msec (direct A7) dBuV

oo WO K /| 143848 3 10 Yﬁ;ﬁf 62.77
300 k | (1000 MHz | msec (TAE a4) dBuV

o1g | RO K /| 150545 510 Yﬁ;ﬁf 63.22
300 k | (1000 MHz | msec (TAE a4) dBuV

oo | 0 K/ 151405 510 Yﬁ;ﬁf 62.9
300 k | (1000) MHz | msec (TAE a4) dBuV

org | RO K/ 151445 10 Yﬁ;ﬁf 63.23
300 k | (1000 MHz | msec (TAE a4) dBuV

o1g | RO K /155718 10 Yﬁ;ﬁf 6321
300 k | (1000 MHz | msec (TAE a4) dBuV

1. Vertical

o B TS e 3| 10|
91.9 M 331‘151}? | 190 1}\1461? 1?1310 1017 Vﬁ(ﬁf di?ﬁf
Z 1 16:10:00 | ° £ Ay A7) (1729 K

91.9 M 331‘151}? | o1 1}\1461? 300 | 1017 Vﬁ(ﬁf di?ﬁf
z | yg1755 | Pold | KHz | msee | poyay o1 (1729 )

91.9 M ngl?ﬁ /| 125 T s&o 1017 \iielggfjl d%gfif
Z 1163151 ° £ MSEC ] (direct 942) | (175.9 k)
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(% 514)% 931 MHz 39 Z4< (¥ 513)9 A3} nparpA=
2o ol W, AAAE SAgte) WaE AP Ugolr)

(% 5.14) 931 MHz¢] AAZ= 54 (10¥ 20 : A=&Ea)

A | RBW/ | S3A | L o sweep|  SrH|L} -
0 | VBW (SR T 0T S e | (e | AARE
Vertical
300 k /| 15:26:23 10 : 64.07
931 M average | 3 MHz dipole
300 k (1000) MSEC | (ot o1 7) dBuV
Vertical
300 k /| 15:19:45 10 ; 60.37
931 M average | 3 MHz dipole
300 k (1000) MSEC | (pael o4) dBuV
3 kiiz /| 162890 | npx | 300 | 017 | Vertical | 6L73
931 M 3 K1 ~ hold KIT msec dipole dBuV
Z | 16:31:51 z (direct 912) (2164 k)
3 kHz /| 16254 | hpx | o300 | qr7 | Vertical | 6507
931 M 3 kI ~ hold KIT msec dipole dBuV
Z | 16:26:26 i (direct ¥12)|(211.9 k)

919 MHze AAA® 8% A48 dZ29 A%, 672 dBpVe
66.34 dBpVela, TAY Aol&e] A% 6277 dBpVelA 63.23dBuxV
Aol gholty, 931 MHze AAAE ZA#HL A d49 4%,
64.07 dBpVela, TAY #Aol&e A%, 6037 dBpV AZe Fho|u)
91.9 MHz 9] A%, & x712 o]z} 3.11 dBollA] 4.49 dB A x| x}o
7} %kl 931 MHzol A& 3.7 dB AE9] Aol7t wrh 7 Al AA%
T ZAORAEH, dAY AolEd TAY AolE Atolo] oxk= e 3

A 45 dBYE & F Ak wEkA TAG  AolEg o] &3l A%
& F A9 AN AT A, dHe] AAGEA e &4
#e A7) 98k 3914 45 dBE FAFel dslFoiol S AE &
T AATh (& 513)7 (E514)9 F 2T o] ZAHA of F-Re =4
o YAES Ay 9o 2HxAoR ZAHFe A5 x dB HIES
48 Aotk F Az Ag A A4S A, TAH Aol
T} -26 dB g Fo] AQE ¢ & AT ESN FHE o] &3 ZA4olA



= £ 2= F AT ESN AR E o] &3] TAE Aol=
& AZsAE A5, 62.6000 dBpV oW, AF A48 4§, 664818 dB

(£ 5.15)E thAE A9 7o)l AL LA FM A5 9 RBWE VBW
E nptE A @stel E AAAE SAFGe WEE 43 Aoy

(% 5.15) RBWS} VBW2] ®sle] wlE 919 MHz FM 259 =4

A | RBW/ | SAAMT | L e sweep Qe -
o | VBW (B850 0| P e | (lee) | A9
i Vertical
919 M 111\1/{/[/ 1?13802)9 average |3 MHz mlsoec dipole d?gjif
(direct 14) a
g Vertical
919 M 75101\151 / 1?183()4)6 average |3 MHz mlsoec dipole d?g.m\f
(direct 14) a
Vertical
750 k /| 10:39:38 10 . 66.97
919 M average |3 MHz dipole
300 k (1000) MSEC | (ot a1 A) dBuV
Vertical
511 k /| 10:46:11 10 ; 67.16
919 M average |3 MHz dipole
300 k (1000) MSEC | (ot a1 A) dBuV
Vertical
300 k /| 10:51:56 10 . 67.16
919 M average |3 MHz dipole
300 k (1000) MSEC | (ot a1 A) dBuV
. Vertical
919 M 3(1)(())Okk/ 1?188()4)9 average |3 MHz mlsoec dipole d(1337.O2V
(direct 14) a
Vertical
100 k /| 11:04:52 10 ; 68.31
919 M average |3 MHz dipole
100 k (1000) MSEC | (ot a1 A) dBuV
Q- Vertical
919 M Bgokk/ 1(11880935 average |3 MHz rlr?sé?: dipole d(g.lif
(direct 14) a

RBWS VBWE #HftolFdA &4
B 30 kHzol|l ©o]27|7}7] WgslHA Z2AHEYS A 2AHZ] Foj=
= E9 WErt gk AAE= E Al 7Fe] x| ol waEk 2 EEE A

A& A FAHE M 2352 FAHE oA 91.9 MHze NS E
5}
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RBWU VBWel o8 AA4% 243t waho] 93¢ = Ao
Ak 4o Aols} o %A AL ol

o jF-o] Ao FAFRE Fio] A

Ae T F AT RBWE VBWO

}i b
gARse a2 ged Aol gtk FAREE YELEI, AW 3

r o
=2
vl
s

e A
o
=
ic)
=
o

of ZAFTgt 1008 9] SAF G Aol7t AR et thEA AX

(F 516)2 A2E2oA oy FM A5 AAAEE =4

o
o
©

(3% 5.16) 98] FM 2139 =Rz v

t

Satte] VW |Gga T8 wan | e SO s

919 M ngokk/ 1?1(1)8041)0 average |3 MHz mlsoec (d;ée'(l:%g(l;e:;> d?gj(,
1. Vertical

0. 00 08 ST v e L0 e | S0
- Vertical

o000 05| e e 2w 10| e | SIS
o Vertical

o700 05 e e 2w L0 e |

91.9 MHz, 95.9 MHz, 93.1 MHz 43¢ AAZEE A= 1535
9 973 MHz 259 AAYE=E & AT v|gte] A, A o4
A AADEE Bt A5 AHS AT FF, BE AT $F4A
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lo
riot
ol
i)
Y
Ak
N
T
)
th
vl
=
N
o
o
ol
o
do)
=~
w
=
T
N
lo
2
fol
N
il
iy
2

RBW/VBW : 300 kHz
span : 3 MHz

mode @ FHEE

ZA 3] 1 10003

e AR - A% wE

ola, (¥ 519+ 959 MHz 21359 AAUEE FAS Aot (L9

520)2 91.9 MHz 21% 9 AANEE FA3% Fot
1A:85:56 OCT 23, 1998
AL 106.99 dBud HER =1IFHJ 53,588 HHz

TATTER 18 4B | | | L REER |
18. BH 48,01V [ [ |

| YU 5[3..?:‘5_@?’ I
1 A\ [

T .

LernTa Eﬂ.‘ini'nlﬁz TN |s==|h L J

«AE 308 kH: UB 308 kHa ST 10,80 nsec

(718 521) 93.1 MHz 2139 AADE
=224 (1048 239 : A&+ 2)
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i:11:38 HEGERE

AL 10E.99 dBul Hih #1 FRO 93.800 Hi:
HTTER I8 g8 B 15 [dEul]
10. 80 deciTy

BRAALCE
CENTER FARGUEMCY

. 3
[
/]

e 7
/1 KA ~ A
NS

TENTER 5. T80 AHz mﬂﬂrﬁl?

sFB 3EE kH: U3 308 kH: ST 10.20 maec

(71¥ 522) 959 MHz 2159 AAG=
)

=4 (10¥ 239 AgEA

{9:15:14 OCT 23, 1998

AL 186.99 dBud HER #1 FRU 31.58@ MKz
; T G5 20 [d48ul ]
14,00 d8/01y
SARFLE
UIDED AVERAGE
[ 1P .
7T
7 N I
"\__rjf
CENTER 91. 580 SFAN 3,900 iz
*RE IBB LH: UB 388 kHz 57 1B.BE msec

(71¥ 523) 91.9 MHz 4159 AAG=

4 (102 239 1 A
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& ®Wslslr] wiZel  Minilock
P

Jd TY PR ZHoR

(1) Minilock ¥ & ©]&3 54

(78 521)& DISCON <HeEIU Minilock FH|E o] &3lo] 975
MHz A% ¢ AAZEE thdELolA A3t we} A3 Aor}. (2
H 5.2D)elA Holzol SAghe] Wslyl Alshr] wjitel] AT 7]3hEgt
A doly g Hs AALE FARY How sk ksl
.

samnle = 1

75

2asllir i

74

73|

dBuVv1

715 ! ’ |

71

705

70

69.5

200 400 600 800 1000 1200 1400
A Neamnle/E & Ocmanla

(¥ 5.24) Minilock-S ©]-&3F 975 MHz9]

AAZE F4 (AFE 0 oF 1500 7)

(79 522)= (¥ 5209 dHeoly=F¢ 77 100 78 =4 3k9
HitS A4 g o)tk

o
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o

|

5.23)2 (18 521)9

samnle = 100

745 /\\
74 \
S735 3
-@ \
73
/]
725 /
/
72 V4
2 4 6 8 10 12 14

A Neamnle/E & Ocmanla

(71¥ 525) (9 5.29) dloly el 100 74

welo Bt

samnle = 200

dlol B 2 5-H

774 200 Ao =ggtel

2

~3.. 4 ~
A Neamnle/E & Osma

nle

5

6 7

(¥ 526) (L9 5.29) dlolHy <] 200 74

wele) =
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AAZE SAZo] Aol wel AskA ®stelr] wZel 100 7 <
200 7he) AZe] HugEL (29 522)9 (2¥ 5234 B nkgt
2ol AlgtA wiHth aHnR AAGE SANA A AP Ht
& T3] SlEiAlE 1000 ) B 2 o] e] ol ERE i 75t
= Ao ARghs & 5 Ak

(19 524 AEE20A 919 MHz A5 AAREE o 2083}
ZAste] SAe] WsE AHE Aolvh <tHUE LP SHHUE o] &3}
Fow, oF Ao 40 A 50 m )] Foldl AT A YA
Fage] SV AleE 90 MHzRl 4%, 45 dBE=elnz 99 F
FM 2o Ao o] gg nelsta, AM W&o 49, <tey A9
Yz 80 MHz ©)ateE vkl Al @hebA] aEshy] o P Lt
°] 80 MHzel A4 9] ¢telv A4 4 dBolt} ¢tHU Al&E 2 Fu1)
oAl ereufol] o3t AAGES £HATR oldgtal o] g ZH 4kl
o 3 o] oF it

hinl
_Lr
—

ol

91.9kHz A8 & p pA Ao ¢ 7B O010¢

jos)
=]

~
o
20

~
©
o

~
o
N

~
©
N

Aicé°-pp (dBuV)
—

~
o
o)

~
O

~
®
>

784

78.2

78
50 100 150 200 250 300 350

AAEY OE )

=4zke] M3 (Minilock : LR 4)

1 dB o]uiellA Aol =4 gke] ¥alr gldvh SAHolH 9 45= 380
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AAZAE grom vepd 5 v

fe1Ke)
1SR

‘ZH
7895 dB 'V o]t

[e)

L

=g
18

=

A3 FE 10003 =

=

+7] of "}, Minilock

0

B

—
o

|

h

A
5.17)

-
it

o]t (

AR A] 975 MHz Fm @09 % #%

-

1.

5.20)

-
it

517l Al (

-
it

(

—_—

43527k 10003] ¢

=
=

s4gon

[}
=

20

< 8 4

I

o]
A%

T

gL

16:25
(1000 )

16:31
(1000 )

T

2l

A5e =

g 57F 100091 499 A
173 nW

1837 nW
3.030 mV
-37.62 dBm
2.941 mV

T

2l

69.37 dB «V

69.63 dB «V

-37.36 dBm

471 5008

8Y 25¢
1334
msec
1334
msec

471 5003

=

26 5
- 145 -
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A 3] 1000,

=

=

(975 MHz,

-
it

(

975 MHz |3 k / 3 k| Average | 400 kHz
975 MHz |3 k / 3 k| Average | 400 kHz

frequency




e o= FAT 164 25+ 16 A 31

= 0.26 dB9] Ao]7} i

(% 518) Aol e AALE

Aol v A

L
DR

dolE el o4

— Ei;:q!
(975 MHz, =43 500, 8¢ 25¢ : JAEL)
Center |RBW/VB| =# Sweep SN
9 A 7 = A
frequency W re Span Time A7 (543 5)
8030 dBpV .
975 MHz ngokk/ Average| 3 MHz | 10 msec (5%2'2%)
2143 ¢'W
-26.70 dBm
300 k / 17:24
975 MHz 200 k Average| 3 MHz | 10 msec [80.29 dBuV (500 3])
2138 4W
(3 5184 HHHA 174 2283 174 2479 ZAHY oy QA+
001 dBolt}. Alzbel Wl AAZE 2A7ke] okt wabarh A =
Bgkel A WERe & gtk
(3 5.19) AlZbel| & AAGLE S5 vu 43
(975 MHz, =434 1000, ¥ 26¥ @ JHdEL)
Center RBW/ =2 Sweep SN
S AR .
frequency | VBW e Span Time A7 (&543F)
-32.05 dBm
300 k / 7494 dBu V| 14:29
975 MHz 300 k Average| 3 MHz | 10 msec —623.7 W | (1000 &)
-30.74 dBm
300 k/ 76.25 dBu V| 1559
975 MHz 300 k Average| 3 MHz | 10 msec —843.3 W | (1000 #)
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437k 10003

=

=

2= 1.18 dB otk

O

-

Azke ¢ x4+ 1.31 dBolt}.

33k

=

=

=

=

sy
-

sy
-

5.19)¢l 4]
5.20)01 A

-
it
-
it

(
(

ojy

A7k

peae.

<]

Aol wE w

=
=

)
s

_ZTI

_ZTI

_ZTI

o
=
\A

i
(-
o

fveel
_5 r
%

14:25

(500 3])
14:27

(500 3])

490.9 nW
-31.91 dBm
642.7 nW

10 msec |75.07 dBxV

-33.09 dBm
10 msec |73.90 dB ¢V

84 264 :

A gkel gk

3 MHz
3 MHz

=

=

A 34 500,

=

=
Average
Average

5.20) A|3tell wh

(975 Mz,

300 k /
300 k
300 k /
300 k

1y
it

(

U A R A=

i

frequency
975 MHz
975 MHz

o]

ol
<

fveel

_ZTI

i3

°o]-&

=
=

(1) Minilock 4]

2w Bogket,
~ 147 -

=

=

A W)

o AgE a0l 108 Tl

AdE A5
MHz9} 93.1 MHz$ FM &t



91.9MHz A B & p pA A ok ¢ ¥ B 010¢ ¥

N

70

1T oA N
. \\ //

(dBUV)

68 V
A7 5
13 14 15 16 17 18 19

Rbah v

(% 5.28)91.9MHz A1 5 o] sl A4 =

(19 525)% 919 MHz A1 %9 AAZEE Minilocks ©]83te 6Y

B4R W, 2440 WEHE B adeld. 4 uAy 2440 oF
[¢)

ﬂJ

o

B

7

(1% 526)2 93.1 MHz 2139 AAZAEE dxHz o],

93.1MHz A B & p pA A ok ¢ 7 B 010¢ ¥

R \
.
SR

72.2

72
13 14 15 16 17 18 19

Rbah vy

(¥ 529) 931 MHz A 5.9] &xd AA =
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(18 5.26)°1 4 FH43ke 9.2 W= 919 MHz ¢ w53 2 dB ©]
RICIR=

(2) 298 BA7]E o]&3 =24 4F

7k 9 (@)l ' (EE 5.29) 5329
MHz FM A9 AAZGE SA3Y dxd SAHAE & 5 Avk 8
4 2549 dHolE e His F ol ol -21.72 dBm#}tiL 3},
89 2699 HolE HitS - 3118 dBmeoleta & wj, F Fitgke] o]
© 946 dBolvh. &l S ke Aozt A vEbd. SAH 37 1000
A o, 10.36 dB, A 571 5008 4%, 946 dB2] Folo|th. ERE =
Ak AolZHH FF IR A Hd & ol&ste o] 4

o e
shS & 4 QY

2. CDMA A3 (IM32G7TW)9] AAZ= 53 A¥

A ol AHEHa i YA Balw] als FolA B ATE ¢
gto] AbgE AR FA 7hsd Fig diel £X¥ CDMA w2leo] A
8 olgFA VAT AEE SASAT AEY olEEA VAT AX
= 800 MHz th9je] Alseld], AU 2AMSHH, 840 MHz F-+-9] 4=
¢} 880 MHz -9 252 uvHrh FM AlEe w72 dAS =

a7 fl3te] ~HE™ FAV]|E A&}

24e Wy e 25750
] =

=
4 tho] % qbe|ufo]u).

(3 521)< 837 MHz 259 AAXAEE FA3 Y&olr) o] v
A4 A 88 25U =43 A8 HAyfolr} o] AT | oFdt Al o]
ng AdEY BA7)0 YRI4E 0 dBelal, CRT A9 7|F#HWe
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(3 5.21) 837 MHz AE8 o] sdA AT AAWE F4

Center RBW/ |- 4 o Sweep ~ S A7k
=4 pe . A = A
frequency| VBW | '° Span Time A2 (543 5)
-61.44 dBm
162 M / 14:52
887 MHz | M Average | 10 MHz| 10 msec [45.550 dBuV (500 21)
717.8 pW
-61.20 dBm
162 M / 14:55
45. B .
887 MHz | M Average | 10 MHz| 10 msec [45.79 dBuV (1000 3))
758.6 pW
54 Az e FA43E 500 3] FAFolv 10003 A =7 v]s=d
A HJAE HES & U/ o] A% FA3 e FM g e W
5 Hsol male] Folm BE ¢ & gei}, FH Be AL B
5

=
id
744 e 162 MHz7 A9e Aoz AAdnh e d3s wo

W) wj o] FM @t o w4 A E A RBWE &1 374 Fod, =4
27 s AL AT CDMA A3E Azddo]l vy wjito 7
HAAES} CRTHY 7¢d¥ 5& 13t Fow, A3 H4& 317
o]

o
£

O AME&EAddA e SAANT (108 20¢ ~ 23Y)
(3 522)= AEE20A 109 21Y 84591 MHz AEg ol=s&EA A
T E =A% Ao},
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(F 5.22) 84591 MHz A=%¢ AAX = &4

(10€ 21¢ @ A&ia)

S| VoW (e 9| s SEe SO ams

84591 | 3M/ | pgy | Max | 10|10 \fjelgtéfjl 81.28
M 3 MHz hold MHz | msec (direct 172) nW

8591 | 10k /| g | Max | 10 | 30 \fjelgtéfjl 787.0
M 10 k hold MHz | msec (direct 212) pW

840 MHz e Az thaRErola 243 Azto] wat Ao W
s}akA] @ 887 MHz Aot &g Alzke| wme} wisheir};, wglsivia
7| HohE AT BpEdor waditta & £ Qv asrr =4
Tl Huxzoo) ogv;u}az A@;FM (g 5272 HAAR=R 3
3 5438 84591 MHz A9 A" Eolr), (11 527)e4 84591
MHz¢] S99 Fe i 44 S5 887 MHz W] 9] 4% <} d]

\

11:13:38 DCT 2£, 1996

_AL 1AG. 95 dBul f MKR £1 FRQ 845.918 MH:
ATTEN (8 48 | [ &5 01 [dBuy |
[ 10.0 JB/01U | [ [ | |
CE rnL4 FREQUENGY
"BYS. 510 AHz |

;M”wwgﬂuwhﬂ

i §
;‘h ! .n.q....-'l | | | = | |
RS SR (SR R
CENTER HY3.91d KHz SFAX 4.B0E HHz
AB 3B.8 kHec VB 38.B kH: 5T 18,16 msee

(1% 5.30) 84591 MHz 2159 ~sE
(102 2290 @ B %)
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(F 5.23)& 10¢ 22¢ 84591 MHz 21359 AAWEE
th 109 2199 FReNA FFRE} ARk 4Pt A 2
S gglow, thE FAnenEE ¢+ glolA A S3sqrk

(3 5.23) 84591 MHz 239 AAHRE =A
(10¥ 22¥9 : A&EX)

=4 | RBW/ | SAAZ | L sweep | <HHL
- zr= . 1 Al 7k
T35 | VBW [(3H85) " ° Pan | e | (Alojmy |
Vertical
84&91 Bgokk/ 11:13:38 1}\14031‘3( 3 MH rll?s'f: dipole d51)32'81v
(direct 1:4) 2
Vertical
84591 | 3 M / 11:20:24 Max 10 10 dipole 66.99
M 3 M hold MHz | msec (direct 172) nW
Vertical
84591 | 3 M / 11:93:43 Max 10 10 dipole 65.25
M 3 M hold MHz | msec (direct <172) dBuV

(& 5.24)+ 84591 MHz 21z 9 HAME F4& $3ted RBWE
VBW 59 AT HE ZAAs 7] f3te] 1029 239 A& E 400 A
=49 Lot}

(F 5.24) 84591 MHz A %¢ AAX = &4
(104 23 : A=&2)

4 | RBW/ | S8 - o sweep QFe L} -
e | VBW (BAag) o P ime | (om) |
84691 162 M /| [0 - | Max | 10 | 10 \fjelgtéfjl 62.34
M 1M hold MHz | msec (direct <172) dBuV
Vertical
(direct 918)
Vertical
84&91 Bogokk/ 11:00:05 1}\14031‘3( 3 Milz rlfsﬁ dipole 1'?;171
(direct 42) "
RS
BEIL 1162 M /| | oy | Max 10 10 | (A& | 518
M 1M e hold MHz | msec | (=% #H3k) | dBpV
(direct 918)
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(& 5.25)+ 84591 MHz 259 &2 Zﬂlﬂr 21¢1 839.58 MHz A% &
104 21¢ /\1%%ifﬂ AoA A

gto] 3 7je) Alzwtom 1 e —5—*3% a}et3t7] 01?37] W%Oﬂ
U2 CDMA W4 A3 53} Washy] §ske] 433t

(3% 5.25) 83958 MHz 2139 AAZRE =4
(10€ 219 : AELE L)
A | RBW/ | SAAT| sweep QFe L} -
e | VBW (ZAa%) 0T P e | oz | A
Vertical
83&58 331\14\4/ 13:28:06 1}\1431‘3( l\jﬁz m1o dipole 2’?;5
0 S€C 1 (direct 1) T
Vertical
83153/.[58 10K/ | {30008 1}\14?? Mlﬁ 10 dole 7.5\)}%3]6
10 k 0 £ MSEC | (direet A1) D

(£ 52602 tAdELoA =AY 87 MHzet Z2 5A4S 717
CDMA W2le] AEd olFsi ANEE AT Aoth o Meia

S0l = 887 MHz® Fa4& 7Hx A7t 2 SR Fola 832
MHz A5 & ZA3HA ¥ 3Arh.

(3 5.26) 882 MHz 2139 AAZE =4

(10€ 21¢ @ A&ia)

=4 | RBW/ | 32| o sweep ke L Lo
Fob4 | VBW (3R89 0T P | e | oz A
ggo v | 133 M| 10:49:54 10 10 Vertical 2772

average dipole
/1M | (1000) MHz | msec (direct 912) dBuV

Vertical
30 k /| 10:21:37 10 .
882 M 20 K (500) average |3 MHz msec dipole

(direct 1:4)

(F 527¥ (& 528)% 832 MHz AT & SALA we} 257t
stet=7E AHE7] 95k 109 2293 109 23l AAH A4S W&
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ojt}, o] &A= 882 MHz 21359 AdHEZS] ks =A35 1
AT AAREE SHsto AT = A5 B8 AAGEY & A
HEZME ARt CDMA 21359 4% dad9gEo] 1.25 MHz ©]
i, @Yt Fo] 1.32 MHz ©]7] wiol AAAS= FHHA RBWE
VBWE Zh7h o] ABth AAY 0|38k 3he 7pAok 8 Aoz Aztg)
(F 527) 882 MHz 21359 AARE =A
(10¢ 22¢ : A &EAL)
=4 | RBW/ | A sweep oHe Lk
- = R d A7 =
Fobs | VBW (2439 o SN e | ey | A
Vertical
30 k /| 13:38:59 10 10 . 14.19
882 M average dipole
30 k (1000) MHz | msec (direct 912) dBuV
Vertical
1.62 M | 13:43:27 10 10 . 28.53
882 M | 7, average dipole
/1M | (1000 MHz | msec (direct 912) dBuV
(3 5.28) 882 MHz A %9 AAXE A
(1028 23¢ : A &)
=4 | RBW/ | S| L L o sweep ke L} Lo
Fob4 | VBW (3R89 T 0T P e | ey A
Vertical
1.62 M | 10:23:43 10 10 . 26.73
882 M| average dipole
/1M | (1000 MHz | msec (direct 912) dBuV
o Vertical
832 M Bgokk/ 1(2'12()7@56 average |3 MHz rlr?sé?: dipole dllg.%\f
(direct 1:4) a

(18] 528)2 832 MHz A% e A"HEH} (18 527)9 84591

MHz A& H|ste] dA =7t Eol
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i@:27:3@ 0CT 23; 1958

RL 76,99 dHul __ HKA 8L FAG BB2. AR MH:
fAT d | I2. 52 [dHul
18. 88 dBs]IU _
{1888 dB/OIV | i
[ VIDED BAHOWIOTH |
30, B kHz |
1 :
ELLE T
- , . ol
| I i |
I

| | | | | i
CENTER Hud.BBd HHz TFREA 3.0FR HH:
RB 3B.A kHz Vg 38.8 kHz 8T 18.16 msec

(227 531) 882 MHz 59 ~%Ed

(10€ 23¢ : A&ia)

(3 5.29) 887 MHz 2139 AAZRE =4

(10€ 21¢ @ A&ia)

=4 | RBW/ | 4217 | = sweep ohgLt
Fo | VBW (2455 7 0T P ime | Glejwy | A9
Vertical
215 k / Max 20 10 : 21.35
887 M 13:50:04 dipole
300 k hold MHz | msec (direct A7) dBuV

£

(1% 529)= 830 MHz t&el| #¥ ¥ CDMA 2 AZE9 A3

=2 T]?:ﬁi_o]]:]' ﬂﬂ] Z;(éogoa% )\{E_ﬂ'g]_o:‘l ﬂiﬂ‘ X}:}"Q‘alﬁi.:]ﬂ]' =1
o o

{8,
mt

A

i
h)

E’l—

4
4
d

b
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13:50:@4 OCT 22, 1998

Al .'Fn :':!: dBuY HERA 1' ‘i BAT BB AHz
1T EN @ -;b | [ [ I ¥1.735 [dEuV |
18. 08 £8/010

|sPRM) |
I, 80 ffiz

 EorEC S | I | | 1 1 |
CENTER WA7.BE HH: SFAR 20.0¢ fh:
VB 38E kH: 57 10,08 weee

(71¥ 5.32) 830 MHz % CDMA

N3ge) ~AEY B¥

=
=

At o] o 7kx CDMA A& udt AAZA=E A4S 943 A
HqS oz CDMA 2359 AAHEE =
ofB A AAs AA7tel dlste] A8ttt 84591 MHz Al %9} 839.58

Wel AEe olxEAle VAT FAla
Ae FHFE ARESEE VAT o] X EAFRRE o= TR FA
o] NZ A ~HEY FAVE o]&3te] TRy ¥t V] 54
o] e 882 W= 887 MHzo A&y #lle] W wolx] =As}7)
o oj# 2ol g3tk 84591 MHz A& 9} 83958 MHz A& Ajzke] u}

A&A 1 AZ7F of ATk AlZbel] whEl ALA Rl A F <l 882 MHz9
887 MHz®| A&+ HHRE=Z F40] 7hsatAwh, 84591 MHz A& %
839.58 MHz9] 215 HulA] BREg o] g3l ZAsoF g A&

o] CDMA 2% =AHo|A RBWS VBWi i E4hoA A3 4ite}
2o s AEd 5 Uk 84591 MHz 9F 83958 MHz A% A%
A 7)EEEe] WElgle] AEE AHER FA7] JolA =

Aoy 882 MHz9t 887 MHzY A3+ Z2AHg #Ho] YXF rolA

=
=z
N
2
ol
1
e
>
b
a0
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A S v, CRT A9 7|EelE e g0l gl
Mol A el CDMA 42139 A4 880 MHz the] 21559 A
AZdEE ez 248 5 9oy 8300014 850 MHzol & 23h=
CDMA 2l5E FAs 7] of#sivh. AEfaet ydidie] SHANE
W o2 CDMA A3%e FAdA FAGgvHE vhet 2ol ZAs)

= Aol mgg st 47,

RBW/VBW : 162 MHz / 1 MHz
4499 1 10 Mz
4] 0 830 ~ 850 MHz : 10 dB
830 MHz @ : 0 dB

7= 0 830 ~ 850 MHz : 0 dBm

830 MHz 9] : -30 dBm
SHEE 830 ~ 80 MHz @ FHuj#] &=

880 MHz W] @ Hir =

AR A0 9 48 Aolth AN A5E o gaw A%
EE 248 5 9% Aow v
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ld Y49:17 O0CT 23, 1538
RL 186,99 d4Bul HER #! FAO PY45.91 HH:

'I_;‘_h.L-T_ ' ' | [ 5? 34 [d8ul ]

| eaE

=
------ TER T'-I'l T Al CFRAN 1P.0W "'|

-'-IE 1.68 HHz wUB 1,BB HHz 5T 1B.BE msec

(717 5.33) 84591 MHz 4159 AAZ}=

4 H=wn)

(1% 531)2 832 Mz AT E fo Foizxl 7ol wA A% A
olth, (g 530)% (g 531)% wud w, (29 5319 SAAIA7}
AADE SAzke] M$ g5 ¢ 5 Avh

=

ol# g CDMA W4 Az el AN AR HE Agd 5 3l

.

Aol EEAY, FA4d ol FEEA AR S
= Ae ¢ F AdT
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18:23:43 OCT 23, 1998

BL 76.93 dul HHA :' FAL BE2.BE HH:
ET-EEEHE | | .73 1dBul
10,80 dE/QIU e
| :

UIDED AVERRGE |

{ HER |

T EL] el B |
ST —_— T e —— .
l.--. ! | i |
CENTER AAZ, DA Hix TFREN 19,80 0
RH 1.E2 MHz s L.38 HHz ET 18.BR msec

(71§ 5.34) 832 MHz 2159 AAZ=

. A7} Wapo] wE CDMA NE9 AARE 25 A
e Aolth BERFE FM A5e] 24
[

A
A 2Age] WHE B 5 Slvh 2 FM 259 2HelA g gol
A4 8 25YUF-H 89 26 Alolo] HAE Aot}
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(¥ 530) CDMA 239 Il A7t AAGE 430 W =4
(8¥ 25¢ ~ 26¢ : AT 4)
Center RBW/ | 2 1 Sweep ~ S8 A7k
24 we . aApe | o erd
frequency| VBW | ° Span Time A2 (5A43))
-64.89 dBm
162 M/ 17:34
887 MHz | Max-hold| 10 MHz | 10 msec |42.10 dBx V| (500 ¥])
3 M o
¥ 25¢
324.3 pW
-61.04 dBm
162 M/ 14:49
887 MHz | Average | 10 MHz | 10 msec [45.95 dB V| (500 3])
1M o
¥ 26¢
787 pW
-61.44 dBm
162 M/ 14:52
887 MHz | Average | 10 MHz | 10 msec [45.55 dB V| (500 %))
1M o
¥ 25¢
7178 pW
-60.97 dBm
162 M/ 16:51
887 MHz | Average | 10 MHz | 10 msec [46.02 dB V| (500 3])
1M o
¥ 26¢
79.8 pW
84 259 4% 8¢ 26¢ A% VBWILF dubA SA4Zko] &
B % 9k 89 259 =A%t 89 269 2 Aol 27 385
dB, 345 dB, 392 dB oItk AW 2Ate) Folurh vl 243t
Aol 7f A Avk APH SAGY] Fod IRE S8 5o Heto] Z
[3hs & & QT
olelgt AHEGRIAYE o] &3 AR AHE, IR FAH5
N Behel e 2e BARE ¢ + A
- A, e AR At gt
S ERoAE ngon 2485 AAss Ao ojd.
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ek

T

5

R =2 fo|Ee] A LA el
= o] o] o]z o} U

o
B E

dete el A%

Z]
S

=

=

]
gk e

=
=

ﬁ W OW B T
R _Ew N
3 = Hn_lﬂ Zﬁ 1 R 20 %
ﬁ@i%gﬂoﬂ T vﬂ_d
) = NG w B o o ! = T
eTwmwmmMﬁﬂLﬂL aguodu_iﬁwr %V ~+
A xR N Zo o < o & T =
®° o A R PR B . Mo T3 SR e
T E < Twsl®E A
RO 1@ o e T ™ T < o = oy il
N o] \G N do ol 0 RO 5 = ,mom O = WO = _
S o T oz & TR o 2 ki
o o w R TR SN i iG]
T o o 5 = mo AR
Gﬁzwgﬂmﬁ@ T ﬂ%ﬂ%AEo T -
s == = \.Ll . NP "o »
® oz BT i IR R
Do W RGO ﬂé\lgéwﬂg %mﬁar@
JHL ﬁﬂm ,ME AT._ o © \E} o 0 ,ul = XA ‘Dr:._ ﬂ_wo o = HT_
o & BB T ey - P
B ad o A T - W
) =y o = =0 < -~ 7 0 TR . w
o T ~ 0@%%@%%% QEﬂr@E
o T <R oy A} N o N~ ol w0 = B RO B
o 7 wm P o n%r S T oo % A Mo = o A <
o Y ~ sk I
o X ﬂ” 0 o ) mm ol ™ — MW -y rOR o T
o Tow T Ty R R R Wl E
; »AE e Iy X o = o) ToH Elg o
© = o R T iy do N B o — mo ol TR F
Ky ,ﬂl O#D ~ HT iy io Z_l w ny %0 ° = < J,Auo P
W o LT T S e " o R
i 1 - i w o B = o oom X9 Al
NS it o iy T s o T O
W Ro o o M B C 2= T = o
2R ) R T 4T e
= R o S oo = ) Mﬂi%ﬂ
T R N < r = T jol BT & o W oo =
NE RO R I~ ) iy -
N © T <N T WS W T8
Nroof Ao B el g~ =
o 0 = 7
<

l

P
e

0 dB O] :]1’ CRT 7]

T

.
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(F 531) g2 Ae) AM #r]e W 259 AAGE 54
Center . Sweep Szt
= == A 7 = =
frequency RBW/VBW =4 Span Time A (Z497)
~66.86 dBm
10k / 7012 | 3048 [, ia .| 1628
7665 KHz| T R0 Average || L D0 4003 dBp V] ol
206.1 pW
-66.99 dBm
30 k / 701.2 000 ar v 1631
7665 kiz|  y " | Average | 4000 dBLV Iy e
200 pW
-66.88 dBm
100 k / 701.2 011 ar., v 1633
765 Kz N | Average| AL dBLV ] ) 5
205.1 pW
-68.08 dBm
3%/ 701.2 oqal ar,v| 1636
7648 kiz| 7N | Average | BILABLV ] ) 8
1556 pW
(£ 531914 244F W8S e 2o

AM A3 AAWE =4
RBWe] WH3lo] w2 AA}E A gke W}

Zqmeel Ay

AM Az 7] AAGE S %]

NAELe FANAE TAFI 7665 kIz, 764.8 kHzel AM 4
7. xg

stk AM W5e] Fuprgels g A5 o
£
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gl o Al RBW
Lolt). 766.5 kHzY)

=<

3

=

a

8

==
=
[e)

17hH = Alzkel whe)

to] =t} RBWE W3}

Agke] Walvt A7

P

°©

=

=

b

el v

[e]
-7

BN
T

]

T

)

31}
C}o

A
S} 7648 kHzel A 33ke] AAGE FA4gke] Aol7t AA okt AM

W& A%, FM 2% ek vt

7} 3 kHz ©]

i

B
=

T

3

R

s

2

5

0dB =

=

=

o) 27429

-

1.

A el A

pelut.

G

F goenm=z CRT 7=dda izt

l‘ﬁ:

ass
-30 dBZ

°
pad

| o] ok

]

3|

& zA

— =
i —y

g

s

o}
Gl

NH

2]

3L, CRT 7]

3 kHz %% 10 kHz7t 4

-
1.

°] 4% RBW

_ZTI
!

_—

A
i+

0

_ZTI

ToR

_ZTI

j2)

R

7l
£

o]

=

o] 5003] H+= 10003 ¢

1

=

1}

3
Aude & =4

el

FM

S
A}
N

o
K
o

o
pF

2]
del

Eas

=]
-

o) of

3

A3k A

=

=

Yo my=z

[}

I

FH,
Z’:

G

€k AM W F9

0

_ZTI

=0

.

oA 7

104 20494 104 23%

NEo A

Al

A AAE 4ol AM 2

229 AM #tH o W A% ¢l 711 kHz

2]

=

10

-
1.

5.32)

-
it

(

B

-

_ZTI

ol
oo

oo

H
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(% 5.32) 711 kHz A 59 AAHRE =3
(109 229 @ A& E )
=4 RBW/ | S 2 o sweep ok Lt
- = \ 37 75
F3 | VBW (348 o P | hime | Gelzy |47
s | LKHz /149536 | 100 | 3048 \fjelgtéfjl 30,50
1 kHz (100) kHz | msec (direct 912) dBuV
J109 1 10 KHz /) 141902 | 100 | 3048 \fjelgtéfjl 40,58
10 kHz (100) kHz | msec (direct 912) dBuV
upo] 212
1 kHz /| 1551:15 10 | (A% ) | 3581
711 k 1 Kz (100) average |3 MHz msec | (229 Ag) | dBuV
(direct 942)
(% 5.33) 711 kHz A 59 AAHRE =3
(109 239 : A &E )
=4 RBW/ | S 2 o sweep ok Lt
- = . S AR =
F3| VBW (GAse) T 0T P ime | (el | A9
g | LK /108041 100 | 3050 \fjelgtéfjl 41.96
1 kHz (100) kHz | msec (direct 912) dBuV
st 10 KHz /103350 | 100 | 3048 \fjelgtéfjl 43,70
10 kHz (100) kHz | msec (direct 912) dBuV
st 10 KHz /10376 | 100 | 3048 \fjelgtéfjl 43,8
10 kHz (100) kHz | msec (direct 912) dBuV
upo] 214
oy 10 KHz /135925 | 1100 3048 | (A% ¥ | 37.88
10 kHz (100) B¢ kHz | msec | (5 ) | dBpV
(direct 942)
(F 53403 711 kHz A5 ¢ 2& Axg 2l 639 kHz A5 E =A
sle] AM #tle wel B4 dax 24 Aoy




=

=
=

o] AAZE

SUCN

A

5.34) 639 kHz
(10€ 21¢ :

-
it

(

RbeluF Ala= ghol gloiAl qtelL 7l

-

1.

Azkol 711 kHze A%, 477 dB%} 507 dB9] }o|7} wor} 711k o

s 3t

st AM #H S

oo g AW o e
Hﬁ.%z%dﬂﬁrm
X E o by S E
B E P =
S T )
By _zx# g R e T
= %ﬂr%]ﬁ._é
A I
of H — X ® ~ ok
SR
a4 RTER X
gt o) Ay )
wmow R A ou i}
© ];oﬂrﬂ_/l =) o~
ﬁﬁaluuuo}]ﬁmﬂAwm
R N I R TN
2o & msE]LAE
_Eﬁﬁoﬂr%xﬁmﬁo7iﬂr
-~ O r ——
ﬂ.wfﬂﬁv7lmm2 _ﬁ
oy E]koﬂoﬂ
Ko om 20 2o 2™
. X_,E_/.._O H
MO T T W g T
R A N - B
WMoy D oy o o
Maﬂwlﬁﬂm%zﬁ%%_&ﬁ = o .
2 2= B b m <
Omz,wuunmdﬂﬂﬁvﬂzﬁﬂ VJE
PR I T O T
ﬂlwkl&lﬂ@ﬂo;TMﬁSL Bmﬂmo
ST ooy 2 EH = & oA
R I = TP o o
> o O OR O e N gy
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N 2R - AFRe

(¥ 532)= 711 klz A5 & $19 Az s ZA3 1¥o]
=3
1B:93:58 0CT 23, 1958 - i 5
Bl 9 g ARl HER &1 F 1.8 &z
e T T e W LA
| ta.H _1_5!::1.';' , | |
| RES BAKDWIOTH I _1
108 KAz |
_ IR Hi| == =
- -
f—— | . — 1 ——— —_ ‘
[ | | | i
| | IS el V]|
—;:';T'J::- _11!_;5 '.i-J-__"'l bt | S?Ti"‘.’E;{'%i&ii.- :
sAE L8.B kHz VB 1B, B kE:z 5T 30.48 meec
(Z19 5.35) 711 kHz X359 AAZME
54 (M)
U, AM Azl 98 dAGE Wl ALY
(79 533)2 711 kHz A35e dx¥H dAAME wgolrt (17

533l A ZA gk Wt W7l 4dB A%

FM W&o A¢, AAZdES] G448 wiged 2345 4oy 54
oxE diEF 2 dB AXola, AM WEe] A% 4 dB AXolt). o
ol il AARE L2 E ago 2N AT A Ee=
A aHEZE ga, 22k WME] (dE B0l FM WE9 ¢ 2 dB
AM WEe] Af, 4 dB) oY A¢, AH FA%E 59 £AE FHs

2
E e Yo gATaN 289 it RS Bt A A
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711kHz A B 8 p pA A ok ¢ ¥ B 010¢ ¥

/N

\/

123.5

123

122.5

122 /

1215

(Angp)

121

1205

120

1195

16 16.5 17 175 18

155
Rhakyhy

135 14 145 15
(18] 536) 711 kHz A &9 x4 A7

13

H

— =
L

3. (16KOF2D)9| # A%

g ALgshark

gy

_ZTI

B
B

ol
<

_ZTI
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4 B
— - Sweep =2 X 7k
= == b = 5]
reauoncy | RBW/VBW |54 Span | e | A (5837)
-52.39 dBm
5460 dB V| 15100
312\i§98 30 k / 30 k Max-hold 3 MHz| 1010 - iy
, msec 5768 nW 15:03
-52.83 dBm
5416 dBpv| 1505
312\/?§98 423% lf{ / Max-hold| 3 MHz . 3
; 5212 nW 15:08
-52.62 dBm
5437 dBp V| 155336
312\/?§98 513(1) lf{ / Max-hold| 3 MHz - 3
i 5470 nW | {55636
(£ 535)° 2A4L thgat 22 1y $4E 339 Aol

RBWS| Wale] w2 AAZE Z4gte] W3
24w eo) A4

=4 7ke) A7

10

(% 5308 S44%S E434 v&3 2.

AlRbell wret A& Ao w ALgEE A5 7F ofy
Aztel utEt dEHor AT E WASHE FM A3l Hske] FAd)
7] olE% 3
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sk},

2

3
=

ojy

R

+

=

alo
"
ojy
blo

i)
uy

fveel

X
_ZTI

o}

|

—_

A

93

F5H, %

A5 3 skl wet &

-
=

st

o}

_ZTI

il
o
i

o}
7

fveel

_ZTI

ojy

_ZTI
-

-

~N

I

bt

o

o

z+zy 30 kHz7}

-
1.

ol RBWe} VBW

_ZTI

ol

_ZTI

W

-89.14
dBm
113.0

D

Vertical
dipole
(direct 14)
Vertical
dipole
(direct 14)

300.0
msec
30.48
msec

100
kHz
100
kHz
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hold
Max
hold

Max

(10¥ 21¢ :

13:57:34

5.36) 322.050 MHz A3 AAME F4
13:51:562

-
it

(
1 kHz
10 kHz

M
M

4 219 322.0500 MHz 2159 AA%

322.050 | 1 kHz /
322.050 |10 kHz /




(£ 5.37)+= 322.050 MHz A5 AAGEE AMeiEadA 104 23¢

=A% U golv.

(& 5.37) 322.050 MHz A1%9] AAHE F74

(104 23¢Y : A&ia)

San \ow éiif]ﬁ) S e R B R E

32205 |1 kHz /| |00, | Max | 100 | 305 \fjelgtéfjl 3.141
M 1 kHz hold kHz | msec (direct AZ) pW

32205 (10 KHz /| | |ocos | Max | 100 | 3048 \fjelgtéfjl 1005
M 10 kHz hold kHz | msec (direct 92) pW

(3 5.38)2 10¥€ 22¢ 322.8211 MHz Az & 10¥ 22¢ =A% &
o]ar, (3£ 539+ 324.87 MHz A% 9 HAMEE 10€ 229 A&
.

(& 5.38) 322.050 MHz A9 AAHE F4

(104 229 : A&ia)

=4 RBW/ | S 2 o sweep ok Lt
i 2gue \ 47 7 5=
#3%%| vBW |(ZA85)] W ime | (ejw) |
322821 |1 KMz /| o oo | Max | 100 | 3050 \fjelrtéfjl 54.47
1M | 1 kHz e hold kHz | msec ( direcIE 1 7) dBuV
32282130 Kz /| oo Max | 300 | 10.16 \fjeimlcal 62,83
1M | 30 kHz e hold kHz | msec ( direcIEO 03 ) dBuV
822821 |3 KHz /| g e | Max | 800 | 1017 \fjelrtéfjl 63.35
1M | 3 kHz s hold kHz | msec ( direcIE A4) dBuV
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5.39) 324.87 MHz A 359 AAUE =4

-
it

(

(10€ 22¢

64.49
dBuV

Vertical

dipole
(direct 1:4)

3.333
sec

10

MHz

Max

hold

13:26:24

3 kHz

324.87 |3 kHz /

M

lez]
RS2

%

g

=3

10 kHz,

-
1.

tth. RBW¢ VBW

45

Zo]

100 kHz7| 293},
obUA L AF MBI ALAoR WAFLE o 3 Bk HUA m=

o}
5

—_—

o]
"
A4r

ke
T

_ZTI
-

Fef 1l

S

7F$-H) 322.05 MHz Al &0l tf
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Lo

S22
AT Aze FAL F2 AMewidA AT oY 7HA
At Aol EAEkA N, 2 FelA Aawa FHel A% dukA
TEw THeE FA437] HAste] AT Aotk
(£ 540)& W= A5 7kd 151.86 MHz9

e e e e el e i EE L
15186 (30 KHz /| goa0y | Max | 100 | 1016 \fjelgtéfjl 1.629
M 30 kHz hold kHz | msec (direct <172) nW
15086 |10 KHz /| |, | Max | 100 | 3043 \fjelgtéfjl 130.3
M 10 kHz hold kHz | msec (direct 212) pW
15186 10 kHz /| o0 | Max | 100 | 3048 \fjelgtéfjl 53.21
M 10 kHz hold kHz | msec (direct AZ) pW
15086 | 1 KHz /| 0 | Max | 100 | 3050 \fjelgtéfjl 24,19
M 1 kHz hold kHz | msec (direct 917 dBuV
(¥ 541) 151.86 MHz 2139 AAZ = =323
(102 229 @ A g8 2)
Sk vow EEAE: sgze) s |SPe®) DO aaws
15086 |3 KHz /| 00 | Max | 300 | 10L7 \fjelgtéfjl 35.74
M 3 kHz hold kHz | msec (direct 917 dBpV
15086 10 kHz /| g0, | Max | 300 | 3048 \fjelgtéfjl 43.17
M 10 kHz hold kHz | msec (direct 917 dBuV
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(10€ 23¢ : A&ia)

T4 | RBW/ | SAEA L o sweep QFe L} -
e | VBW (BAag) o P ime | (om) |
15186 (162 M /| || 0| Max | 152 | 1882 \fjelgtéfjl 1871
M 3 M hold kHz | msec (direct 212) pW
15186 | 10k / | .. Max | 100 | 3048 | vertical 194
M 10 k 11:15:34 hold kH msec dipole W
z (direct 24) P

=
93, ol ‘%ﬁ%fﬂ %a (10 W& &3 9o
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ol
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RBW/VBW : 30 kHz
5499 1 300 klz

a0 0 dB

71E4d - 30 dBm

SARE  HdA

SAARE D ASTE AR E = VRe]t 5 ol



E 3“01015 str=z s zivt (29 5.35)% 151.86 MHz 2159 AA

A 15 34 0CT 23, 1998
=4 HKR #1 FRO 151.B6@ B HH:
[T ;H LL da [ | I [ [ 9 gl |
| 1A, uu I:E-":ljl.

RES BRHDMEDTH |
1A, || kFz

|
|
| oEe | GRS
|
|
|

(717 5.38) 151.86 MHz 41359 dAZ}=

4 H=wn)

(F 543)2- 19924 MHz 21359 dAAAE 545 102 229 A=&4
7

ANA &A% Ugolth o] Ao Y AMEHE AlFelng PR =)
PHERsh HE= o] v RBWSE VBWE] gl uwel =Hgto] @
gdo]l Aot 300 kHzE i, FAol| A3tsirta A7, FH3] ¢
oWl AFAAE 100 F= =AsIY o) 10003 o] =As= Ao 1
o AFEE o = 02 VdEY (2% 5362 19924 MHz A%
o AAMEE ~HER #4775 o|&ste] 54T CRT &9 o|th
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(3 543) 19924 MHz 4%

MEEPS

(104 22¢

o AARE 23

t

(718 5.39) 199.24 MHz Al 39 AAZ}=

4 H=wn)
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SAAIZ | oHH
Sogae AR e | SO g
wlol s
1 kHz /| 15:26:28 0 | 10 | 3 ~56.79
(100) AVETaEe | MHz | msec | (429 dBm
(direct
wlol s
300 KHz - 20950 wverage| 10| 10| (A -58.43
259
300 Kz (100) MHz | msec i dBm
(direct
15:29:58 QCT 22, 1988
RL .88 dia MKR 81 FAB 199.7Y MHz
[RTTEN 1B 48 | | | 1 5879 dda
I1u.au U | | JI .
RES BANDWEDTH -
[J0d kHz | | I [ _i'_'_i
= | i
THe ' | Ty '_:
[ = . |
!_ | = /\ ==
e
I .nr/{ VA
TENTER 155, 7% FJP-': | EF‘HH-IL’.HJ HHz !
+RE 3P0 khz PE 388 kH: 5T 1B.B8 msec




(F 5440)F 59125 MHz A& AALEE F43% Zolr} 199.24
MHz9] A&} vl A& 71X a0 = 4Al& o]ty RBWS VBW+= 3
kHz7b #skan, 249902 300 kHzolw F#-3ht.

(F 544) 591.25 MHz 2159 AARE S48

(10€ 23¢ : A&ia)

TH | RBW/ | SA8AZ | L sweep Qe -
| VBW (B85 0 0] S ime | (e |
upo] 214l
501.25 |3 kHz /| 13:28:24 . 500 | 1666 | (X3 : W) | -69.43
M | 3kHz | (1000 | *VEC 1, | msec | (423 #%) | dBm

591.25 |3 kHz /| 13:25:13 . 500 1666 | (x]&k : &) | -71.70
M 3 kHz (100) average | yHz | msec | (2= M) | dBm
(direct 1:4)

uo] 1] 2
591.25 |1 MHz /| 13:32:48 10 10 (Rl&k ) | -67.68

j=4

M 1 MHz (100) average | MHz | msec 3 #HA3) | JdBm

[e]

(direct 1:4)
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Ak AFeols WANES 24 & 9tk (23 62904 A 3
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AB-3:B8 HHz VB 3.BE MH: §T 25.80 msec

(18 62) ~dFEY 47 U§ BAAE
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6.1) 2MEF $47)9) nANE] AFelo) s £

center i RBW / |Sweep|Reference|Attenuat| =G A| 7 | AAZE
(Marker) | “P? VBW | time level ion (A g ) [(WF5)
1 100 k / 10 16:24:16 97.54
300 MHz MHz | 100 k | msec 0 dBm | 10 dB (100) dBuV
900 MHz Cﬁz Bgl\ﬁ{éz/ m2S5eC 0 dBm | 10 dB | 16:14:33
1 10 k / | 30.48 16:20:56 97.43
300 MHz MHz 10 k msec 0 dBm | 10 dB (100) dBuV
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(i 6.2) ANETHATE o] &3 AFg|o]x WAL SA4AE
center RBW/ | Sweep | i v | 1s SAAT | AAZ =
(Marker)| 2" | VBW | time | =A% FH T aag0)| maz)
600 |3 M / 10 14:09:03 | 7|2 ¢4
300 MHz MHz| 3 M | msec 0 dBm 10 dB (100) (0 dBm)
600 |3 M / 10 14:11:45 | 7] Ev}=) 2
300 MH MHz| 3 M | msec 0 dBm 10 dB (100) (-20 dBm)
300 |3 M/ 10 14:11:45 | 7] Ev}=) 2
300 MH MHz| 3 M | msec 0 dBm 10 dB (100) (-10 dBm)
24 |3 M /| 33.36 14:20:31 | 7] Ev}=) 2
12 GHz GHz| 3 M | msec 0 dBm 10 dB (100) (0 dBm)
24 [3M /| 3336 142631 | 2axst
L2 GHZ o s M | msee | 0B 1 10dBT 060 003 aB
24 |3 M /| 33.36 14:20:31 | 7] Ev}=) 2
12 GHz GHz| 3 M | msec 0 dBm 10 dB (100) (-10 dBm)
24 |3 M /| 33.36 14:20:31 | 7] Ev}=) 2
12 GHz GHz| 3 M | msec 0 dBm 10 dB (100) (-20 dBm)
(719 6.3)2 100 MHz Al&9] ~3fglols WALE F4% Zoal,
2l 64)% 300 MHz 21359 AFFgjojis HALE =438 Aol
14:29:03 NOV 18, 1998
AL 298 dba
ATTEN LB d8
, 18. B8 a8/ 01y
[
CENTER 30,8 Az SFAN 500.8 MH
RE 3.00 M4:  UB 3.88 MH: ST 18, B0 nse

(1% 6.3) 100 MHz 213.2] 23] o]
)=

WA 24 A (AERA)
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(£ 6.3) A=A FM A5 9 23fg|ojs WAl 4
(114 16 : &)

center RBW / |Sweep|Reference |Attenuat| ZAA7F |AAG =
(Marker) | %" | VBW | time | level | ion | (Z38%) (WS)
mew 8 BT B o o BES |
s | 3 |08/ g o | 0|
oo |8, 5|8 o o | | e
o8B 10 o o | |
s 0 o) 8 0w | TS| 0
o] 8 s/ 0 oy 0| S|
8 o 0 | | T
w8 Ly 0 |y 0w | |
o s 1m0 g | T |
s | 5 1501 0 | 0| | B
o[8[ 508 0 v na | e | o

Bl AAREE 2] st 975 MHz 2159 AARE =4
itk SrellA AdE FM #tH e W Az dAdE SA4S AT
27& Agskdin o Az g Fol wWr] wel 300 kHzel
RBW 7} Ag sty SA4 € AAZ == -27.03 dBmeo] o},
975 X 2 = 195 MHzol Al AZutr)e] AdAse}l vparix =2 975
MHze] 3z37t wrAsop ghvh 1eluy, AFEY 2247]d 195 MHzol

A ojw @ dm A kg ssEw BAy) HaZdele) An



St} zteiu}, o] A% 7} 975 Mz A5e] dFow BA AAA L 4
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ojzvt A8 Z4HA Gvta FA8 S gt AAR £

2 g ties Avgoy &g Fagptide] 7] Eurl A48k
7HE S48 SAF e e el 3 Jhe ARV SAH
At 7 Ae AlE e 193.25 MHz 9] Al&o]t}

(¥ 659 FM @t e W% e 2 v H&= A9 29Ey £

TAFIE 181.23 MHz ot} o] 2159 AANEE -56.25 dBm
Z7F o'l FM ¥ 2359 2w Fu4 Asebd, FM %
% 9o FuE= ulgk 905 MHz7bF 9k 28y, o] Fig 99
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17:01:26 MOV {6, 1558
FL -3F.88 dfw HER *1 FRG 196.BR MH:
RTTEN 1@ 48 -30.32 déa
10,84 dE-o1y
HELE
CENTER FREQUENCY
18608 HHz
fl

128 |II IIII If

) |

|

Hﬂ#‘l \J w i S s sl
CENTER 196.P0 HHz SPAN 48,80 HH:
RE %22 kH: UB 1.0@ HH:z 5T 10.88 maec

(719 65) FM A159] 2 ) 5

ele] AMEY BX (GARL)

17:46:34  HOW 16 1938

BL -3P.P8 dBm y HER #1 FAOD 294.8P HH:
RTTEN 1P dB -91.55 das
1888 dEFDIV
SRHFLE
STOP FREQUENWCY
324, BB AHz
104 hr
A

.. s —-vvl-n—-'l
STRRT 2EBY4.88 HHz STOP 324.88 HH:
*A8 3B@ kH: UB 38R kHz ST 10,88 meec

(223 66) FM A5¢] 3 ) Fis

ele] AMEY BX (GARL)
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(F 64) FADAANY AALE FAH (119 17¢ @ 2735 $4%)
center RBW/| Sweep |Reference| Attenu éxi}\]qﬂ A=
(Marker)| P | VBW time level ation ;;C; (%)
195 MHz l\iﬁz ngokk/ 10 msec | 0 dBm | 10 dB 1922?;;)())18 d?fglfif
1(2%\4 1\}41>Z hi(l)gz ngokk/ 10 msec | 0 dBm |10 dB 1922?)510?5 d(gfif
18%51\41\%2 hi(l)?z 3g(())okk/ 10 msec | 0. dBm | 10 dB 192235092 ngiV
5471'{52 3 MHz ngokk/ 10 msec | 0 dBm | 10 dB 19224020;9’2 (E'Z 2\,
5421'{52 3 MHz ngokk/ 10 msec | 0 dBm | 10 dB 19224020;9’2 dgf{,
545}'172 3 MHz ngokk/ 10 msec | 0 dBm | 10 dB 1922%)0?2 d7B2; 2,
fﬁf’z 3 MHz ngokk/ 10 msec | 0 dBm | 10 dB 1922551())52 d(gji,
185 MHz| 3 MHz Bgokk/ 10.16 msec| 0 dBm | 10 dB 1%20020;)2 d?fglflv
185 MHz| 3 MHz ngokk/ 10 msec | 0 dBm | 10 dB 1‘%20050;9’0 d?fglfif
ll\igg 3 MHz ngokk/ 10 msec | 0 dBm | 10 dB 1%2050;9’3 d?gf%
11\2111;1 3 Milz 3g(())okk/ 10 msec | 0. dBm | 10 dB 11%21020%6 dgglﬁf
195 MHz| 3 MHz ngokk/ 10 msec | 0 dBm | 10 dB 1%21()50?0 d‘gf{,
iﬁ?{i 3 Milz 3g(())okk/ 10 msec | 0. dBm | 10 dB 11%21(;90%4 dgélfv
iﬁ;ﬁ 3 MHz Bgokk/ 10.16 msec| 0 dBm | 10 dB 1%2205@25 d?g’flv
iﬁ;ﬁ 3 MHz ngokk/ 10 msec | 0 dBm | 10 dB 1522050?9 d?g fif
5 8 e o B2 2
5471'{52 1 MHz ngk/ 3334 msec| 10 dBm | 10 dB 1(5?;26%:1)2 (2_7246 kg;
5421'{52 1 MHz ngk/ 3334 msec| 10 dBm | 10 dB 1(5?;3%0)3
fﬁf’z 1 MHz ngk/ 333.4 msec| 0 dBm | 10 dB | 15:38:03 (1?256 kaﬁ
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= A 7}

center RBW/ | Sweep |Reference| Attenu| ; . AA 7=
Marker) | P | VBW | time level ation ; _,;_{C; (&3 3%)
957 MHz | 1 MHz ngk/ fjjéﬁ 0 dBm |10 dB 13212?;;)(38 2125; ’
s o 5| Y| ST 5
om0 o S T
| 30 L | 5B
(9%?51\&}5@ 20 MHz ngokk/ 10 msec) 0 dBm |10 dB (l\/llgff)ht(l)d) d?iif
&gg ﬁg; 40 MHz ngokk/ 10 msec) 0 dBm |10 dB (hﬁgﬁd) dzg'j?\f
M 0, 08 e 0t 10 O |
294 MHz |60 MHz ngokk/ 10 msec| 0 dBm |10 dB 1?1101(»12
294 MHz |60 MHz ngokk/ 10 msec| 0 dBm | 10 dB G\ﬁ;ﬁ 0

98 MHz |20 MHz ngokk/ 10 msec| 0 dBm |10 dB 1?11(;9())14
9807 MHz | 1 MHz ngokk/ fr?jej:l ~30 dBm | 10 dB 1?12020;9’7 dléfzf
2839 MHz | 3 MHz ngokk/ 10 msec| 30 dBm | 10 dB 1?12(;30?4 d?gf‘i,
9857 MHz | 3 MHz ngokk/ 10 msec| 30 dBm | 10 dB 1?12(;9())26 d‘gfif
2883 MHz | 3 MHz ngokk/ 10 msec| 30 dBm | 10 dB 1(219?0;)0 d?gfif
150 MHz |40 MHz Bgokk/ 19341 20 dBm | 10 aB ( T .
325 MHz |10 MHz 1(1)Okk/ n”:’ggc -10 dBm | 10 dB | rigf_l}ﬁ?@
650 MHz |20 MHz 1(1)Okk/ n?ggc -10 dBm | 10 dB | rig}f_‘lhz o
278 MHz |3 MHz igoz 10 msec 10 dBm | 10 dB 1?1%8(»18 d2B5'3§,
2889 MHz | 3 MHz igoz 10 msec| -10 dBm | 10 dB 1?1%10?8 dgglflv
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975 MHz 2138 =3Fgo]2E SASHA SAFYES 200 MHz=
gk AECA e AAGEE AT TM A 7] dA
7

e 6733 dBpVoltl e}, o]@A AT A9 A HIni=
A4 Fe Aom Az lE8 BEA7)e] wpATL 2 7] oo =
EoiuA] ofe] 7o Fuppel viAL] AAGE=E 47 54
&= Ao %7}%3}‘3}. 131?5} Hol Yol FAe AT 2w =

71Hsele] 7|E @M exkel 40 dBel H]Ete] HAB e
el fyrekar wad = o, AR WAy AF A 2 %
el A o] ZA47)E vheh AA gk w3 tE AT s gt A
glojxa 4 Fage] Asge] AL  gleng fyret
ol# o] Utk

Huh A dAAZE FAFor v)Lder A5
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=, oA AFER 479 HEY ok AV Ao

=
i
i
_O|L
)

925 MHz FM A% (1l MBC #& FM)9 AAXEE ZA3HH4,
7413 dBpV °Jth 957 MHz FM A% ¢l HA 2
dBpVeli, 933 MHz FM 415¢] AAAEE A3, 6716 dBpV
ol t}.

925 MHz A1%9 1 2} atx3 A5 3= 925 MHz A 59 2 v Fa
9l 185 MHz9] NZ 24 AAZEE Z43HH, 31.21 dBpVolrl o] o,
RBW ¢} VBW7} 30 kHzelt}h. RBW9F VBW 7} 300 kHzY o, A A
7= 3148 dB Vel

933 MHz 41%9 1 # 3xd 459 HAAZEE SAH3H, 1866
MHz A& 24 AAZZEE 2526 dBpVelth 719 1 2 ax3 A ¥l

o
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fl
B
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_0|L
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4 <rdvta g 4 givh

95.7 MHz A% ¢ 1 2} a1%3 N353 1914 MHz A3 24 AAGE
2 =48}, 3447 dBp V7L A

975 MHz A& 1 2 %3 AF= 195 MHz A 524 AAZDT=
Z =43, 4843 dBp Vel

HAF Ao A nxd AFolded SWzE AFEolan WA=,
975 MHz 2159} 925 MHz A159] 1 a2 3xme EWx 23E 975
+ 2X925 MHz = 2825 MHz =4 AAZ =7} 3476 dBpVo

w3k 925 MHz 2139 975 MHz 2159 1 2 axs A5 e &9
Z ATE 9025 + 2x975 MHz = 2875 MHzZ4, RBWS VBW 7}
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MHz7} 931, AAZ %% 3238 dBpV olth
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o] A5 thgEHL 200 kHzE EA Fevh At om ffd A A
of dldZ ZAgke] 200 kHzE Woli® Z21g AZbstH o]ssty] o
t} 933 MHz X159 dEL -26 dB e EY o, 195 kHzo] 3L, 95.7
MHz 41%.9] -26 dB o9 -2 218 kHzolt}.

925 MHz 2139 1 # 12%3 244 185 MHzE YA R==2
ol&ste] FAW, FAFIHF AALEE 2863 dBpxVelaL, ]
RBW ¢} VBW= 3 kHzSAt o] A¥b= SAA] vha dojjle
lste] F4 o7k wAE 4 vt
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ol-g3te] HA3tAS W, TAFIHF AAAEE 4755 dBp VAL, °
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A sz AEE oA REE
o] AAREIF 4980 dBpV, T L=E olgf3e ZAHINAS AL,
35.8 dB Vol & 14 dBe] #}o]7}
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1 2 mzs) fjoje) AsHEd

& AUA wew Sgse] YErws v
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16:19:14  HOW 17,
RL 1RE. 39 dBull
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18 BR dB/OIV

1538

VIDED AVEARGE |
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A
L fu |
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HARKER i |
150,60 fiF: | T 1M Ef'
6, A5 ‘IEI." E I..I

-

-..Jq.h-...\.--J-.-!h w # |I'J|i¢|'.-r- ¥ _.,| In.t

CENTER 15@. B8 AHz ‘ 4 BFAN 98 B0 HHx
=i 34.8 kHz U8 30.8 kH: 5T 133.% maec
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SAEA adrh webA] Z]AEAL S Yl oFF AFEolAE
3l o, gl A Nz npel o] Z A WE 4 gl
FAEE AEE ARt wel A EALEE A ST ofolA
AR 243 b gllisd, o] SAR =] Mgo] iz A
ZA3A g dcle] @ & dviar A7

(7% 612)% 300 MHz e FH5% 45 ~HE" F¥&
F Aolth. 300 MHz tl9 9] FAE% AE5e) ~9Ey] Fyg =
a4 Ak ole Jle) FAEE NSy FHHA, 150 MHz b
FAEE NS e vbrkA 2 )AL e o]gk 2ol &
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16:41:35 NOU 17, 1996
AL 96.35 dBul MKR 81 FAQ 325.28 HH:
HTTEN 18 | 1 931

93 TdBul
1!.! dB;EEU |

_ HEFE ENCE LEUEL

D5 PR

Lmr =. | o]

ef 325, 08 Az SFRN TW.0E AH:
sHE 18.8 kHz Ug 18,8 kH: 5T 308.8 msec
(79 6.12) 300 MHz WY FHE=
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16:44:57 NOU 17, 1938
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[ 26. 49 dEull
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o | R
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. Sy A
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(3% 65) 21 MHz 4159 AFggolx =4 29
AR

(114 18¢ : &)

=2 A 7}
center i RBW/V | Sweep |Reference Attenuation ﬂ( ; ;L AASE
(Marker)| P4 BW | time level L0 (HYgE)
3]
14:38:32
42 MHz |50 MHz SlL k /| 10 -20 dBm 10 dB signal
1M msec
sweep
511 k /| 10 B 14:42:01
42 MHz |50 MHz 1M msec 20 dBm 10 dB (100) 1491 dB
511 k /| 10 _ 14:45:57
42 MHz |50 MHz 1M msec 20 dBm 10 dB (A A) 28.16 dB
511 k /| 10 ~ 14:51:24
42 MHz |50 MHz 1M msec 20 dBm 10 dB (A A)
3k /| 1017 _ 14:56:28 | 71.30
21 MHz | 300 kHz 3k msec 20 dBm 10 dB (100) dB 1V
3k /| 1017 _ 15:05:55 | 19.14
63 MHz | 300 kHz 3k msec 20 dBm 10 dB (100) AB vV
3k /| 1017 B 15:12:21 | 16.32
42 MHz | 300 kHz 3k msec 20 dBm 10 dB (100) dB Vv
3k /| 1017 _ 15:16:02 | 70.73
21 MHz | 300 kHz 3k msec 20 dBm 10 dB (100) AB vV
42 MHz .
(2094 |50 MHz Sl k /| 10 -20 dBm 10 dB 15:26:03 | 35.37
1M | msec (100) | dBuV
MHz)
511 k /| 10 _ 15:28:55
42 MHz |50 MHz 1M msec 20 dBm 10 dB (100)

21 MHz @3} 259 ~3felolx ZA4oA 2 v Fa9 3 v F34
FollA 2Fgoja A5 AT VEw e AAG == 70 dBpV
olm, 2 EW7F 1 A pxFuch v =tk axd AfFola AR

- 198 -



of 9o vhE Aol ATS 2o HA @l (L@ 614014
21 Mz W57 BAHAE W, 2 ¥ Fusel 3 W) Foroa A

o
=
o)zt EATEL X 5 Atk

14:38:32  NOW 1B, 1958
AL 186,95 dBuy

HTTEW 10 48 |

10,08 dB/DIV

CENTER 42.ER HH: SPAN 50,00 fH:
RE 511 kH: V8 1.8@8 HHz 5T 10.BR maec

(2" 6.14) 21 MHz w3} 21359

sFEol s B (A2

olH g AFpEojael] @I FALY Ay, FAA FI ol =
2ol FASE o] ofdueE AL & F AT AAIFANA
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(1) LP ¢tev}¢} DISCON ¢St Lgr =

- 975 MHz

= Z = A~
A F

- Minilock 6910

<
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_,AO
K

—

0
fveel

_ZTI

40 m

- Al A FEYEA 9] ol

2996 7\

BN
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Ttk 0 82.0419 dB iV
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b2

=
]

.=
=1

Hole o] H Al w2f 1 0.2532
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: 1496 7

=
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- AN E A 89 269 diHdEA

= AGel A HEY7EA 9] o] 1 40 m

- DISCON ¢teluE ol &3 dAZ:E 54
S del® = 1 356 7
SA4dolH e & gk 1 726390 dBuV

- Cross LP ¢tHUE AL&3)
- ZA o]y 4 1 350 7N

=
]

QA 1 0.2005
AABE =4

2k 1 0.1568

- 7 SHEYURE A 24 1 109087 dB

o] A& % DISCON ore|uA o]
&ttt
O =42
- ZA A1) : ESN
- G 9 A2 119 169 AR A
- Aol A <telyAA 9] Eel 1 40 m
- 93.3 MHz

DISCON ¢HEIUE A}&

Cross LP ¢HH|UE AR

- 95.7 MHz

DISCON ¢HEIUE A}&

Cross LP ¢HH|UE AR

5 7

R4

5 7
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#a x
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]_

7F S
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0 76.0933 dB 1V
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1 66.28 dB 1V
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- 102.1 MHz
DISCON <SHE|UE A3 4% : 46.8333 dB 'V
Cross LP ¢t YE AFE3E A% : 606312 dBuV

- 327 MHz
DISCON ¢ Y& A& ¢ 71.3 dBupV
Cross LP SQtELUE AFES 49 @ 726437 dBuV

- 328 MHz
DISCON ¢ Y& AFg3E ¢ @ 683231 dBuV
Cross LP SQtELUE AFES 49 @ 728286 dBuV
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Cross LP ¢HHYE AFE3E A9 709857 dBuV
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a1 109 229 AeEAa
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80 MHz : 0.3 dB
100 MHz @ -4.0 dB
120 MHz @ -3.7 dB

e S EARE R R R

90 MHz : 87 dB : 2.74
95 MHz : 9.0 dB © 2.83

47 ol Z ctelvle] AAAE HFHE 6636 dBpV

ko]l 5 54 15884 dBuV
Wkl %9 54 1502 dBpV

ol el o] volmuA ohelvel 4 tholE orEule)
852 dB (4 thol& <SrElvte] Fhel o At}
|52 2eld 39 Rt 1 418 dBS] 3 (npo]an]

HEl Lt
Aol ¥ Arh)
- 93.1 MHz
- A thelE U RE A A9 16372 dBuV
npolz A olE U= ng:} 15595 dBpV (A& 1 H)
- &A1 777 dB (74 the 1%% Qrefvhel gtel o =)
- QHHY AFE ¥ E AR 1 523 dB (Mol o] ¢ AT}

o] AgeAE= ¢EUAFE & F JRornz F eI FH 2.
2 A ook 28y, ey ASrE Al 54

AA| grolAl &7} Ays 4 9lth 91.9 MHzol Al wlo]
£ tholE obeLFe] HAZL 418 dBoli, 93.1
MHzel A 5 oteluzre] WAzES 523 dBo|t}l. o] Azl wale] o
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A Study on Method of Measurement of
Radio Quality

,D, Tk—Han YouD, Dal-Joung Kim ., and Young-Oh Choi”

ABSTRACT

In this study, we propose several methods and systems for
effectively making field-strength measurements in the presence
of noise and interference. The proposed methods are based on
the analysis of the experimental data obtained with a variety
of antennas(e.g., LP, Dipole, DISCON) and measuring
Instruments such as Minilock, ESN and spectrum analyzer.
Antenna factor has been found to play an important role in
comparing the measurement error between measuring
equipments. Particular account is taken into the application of
the proposed methods to the current field-strength

measurement system at monitoring stations.

I. INTRODUCTION

The use of radio waves has expanded dramatically with advances

in electronic technology in recent years. Such an expansion of the

1) Dept. of Radio Engineering, KyungHee University.
2) Radio Reserch Laboratory, MIC.



use of radio waves has a detrimental effect on radio environment
with illegal radio stations and unwanted radio waves. Therefore,
radio monitoring service 1s becoming increasingly important, but the
environment for this will nevertheless become more difficult as a
result of the increasing number of radio stations, the diversification
of systems, the sophistication of communication methods, and so
on[1,3].

Measurements of field strength are generally made for one or more
of several purposes including :

- to determine the serviceability of radio signal in meeting the
requirements for a given service ;

- to determine the levels of emission as possible sources of
interference ;

- to measure propagation phenomena, for the development and
testing of propagation models ;

- to determine the effectiveness of source of an emission with
respect to the wanted signal or the degree of suppression of
unwanted emission ;

- to ensure compliance with the relevant Radio Regulations[4].

The field strength (or power flux density) and spurious emissions

measurement systems in our country can not provide an effective
measurement of the various diversified signals used in radio
communication. The current system possesses the fundamental
problems which are considered as follows : 1) the equipment for
measuring field strength and spurious emissions from transmitting
stations does not produce accurate measurement when employed at
monitoring stations, 2) the present method of making field-strength
and spurious emission measurement at monitoring stations yields

only a rough measurement since we does not consider the



measurement error between the various measuring equipments and
can not make allowance for the difference in distances between the
transmitting stations and the location of the receiver.

A number of methods of making field-strength measurements at
monitoring stations have recently been presented for solving the
measurements problem. Many are based on the use of a period of
measurement such as continuous recording over periods of several
hours, continual sampling at short interval and sampling at longer
interval.

To overcome the above-mentioned problems, several effective
field-strength measurement methods based on the analysis of the
experimental measurement data are herein proposed. We try to seek
information on various aspects of the measurements of field
strength at monitoring stations, including the effective measurement
methods, equipments and systems for making such measurements in
connection with propagation problems, measurement problems, and
measurements in the presence of noise and interference.

In this study, two major emphases have been on comparison
measurements between the measuring equipments such as receiving
antennas and measuring instruments and on the measurement
methods depends on the class of emission such as F8E, A3E and

G7E.

II. DOMESTIC FIELD-STRENGTH MEASUREMENT
METHOD AND SYSTEM.

In this section, we describe the main functions and characteristics



of measuring instruments which are now used to measure
field-strength and spurious emissions at monitoring stations and
examine the current measurement methods which are affected by
types of emission and systems that are composed of receiving
antennas, Schlumberger’s Minilock receiver and Rohde &
Schwartz’'s ESN receiver and so on[2,6]. We had the regular
meetings with relevant operators at regional monitoring stations
located in Taejeon and Seoul.

In order to effectively perform the research, our experiments

proceeded with the prearranged meeting schedule as follows:

Table 1. Meeting schedule

Time Place

1998. 5. 27 ~ 5. 29 | Seoul regional monitoring station

1998. 8. 25 ~ 8. 27 | Taejeon regional monitoring station

1998. 10. 20 ~ 10. 23 | Seoul regional monitoring station

1998. 11. 16 ~ 11. 18 | Taejeon regional monitoring station

Field-strength measurement is now made to solve the interference
problem occurred 1in receiving television video signals and
investigate radio environment 1n the presence of noise and
interference.

The current field-strength measurement at monitoring stations is
achieved by measuring the level of field strength of an arbitrary
emission ten times and taking the average of the levels of the
measured data. In general, Minilock 6910 1s used to measure the
radio quality. The noise level which 1s used as a criterion for

measuring field-strength is obtained by taking the average of the



lowest level of field-strength within the frequency range of interest.

Especially, ESN equipment 1s often used when the relatively
accurate field-strength needs to be measured over a special
frequency range. The measurement of field strength 1s mainly
focused on a few classes of emissions such as F3E and G3E.

The measurement of spurious emissions at monitoring stations is
made to investigate the radio environment and interference problem
and 1s especially performed near the frequency 500 MHz. The
current measurement of spurious emissions entails the following
experiment procedure. The difference between the spectral variation
of the carrier frequency and that of harmonic frequency i1s first
observed with the use of the measuring instrument such as
spectrum analyzer. Then the operators listen to the sounds which
are generated 1n both fundamental frequency and harmonic
frequency, and compare the indicating levels.

Finally, the operators determine whether the level of spurious
emissions 1s over a given threshold specified in Radio Regulations
or not. The current field-strength measurement system is shown in

Fig 1.
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Fig. 1 Schematic diagram of the current radio

monitoring system

This system as shown in Fig. 1 is composed of the following
subsystems

- antenna (e.g., Cross log—periodic, log—periodic, DISCON) ;

measuring receiver(e.g., Minilock, ESN) ;

- modem ;

computer(controller) and an chart recorder(e.g., printer).
In this system, receiving antenna and measuring receiver play an

important role 1n measuring the field-strength and spurious

emissions.



M. FIELD-STRENGTH MEASUREMENTS
RECOMMANDED BY ITU-R

This section gives an overview of methods of field-strength
measurements and measuring equipment recommended by ITU-R.
The term "measurement of field strength” as used in ITU-R is
intended to apply to three general categories of measurement[3,5]:

1) measurements performed with portable or mobile facilities, to
obtain relatively instantaneous or shot-term data at one or
several locations;

2) short-term measurements at a fixed location, generally in
support of other monitoring operations;

3) long—term measurements involving field-strength recordings and

analysis of chart records.

1. Equipment for measurement of field strength
Measurement of field strength is accomplished through the use of
a combination of the following elements:

— an antenna,

a coupling network and/or transmission line;

frequency-selection circuits;

amplifying and attenuating circuits;

an indicating device such as a meter and computing device ;

a calibration source such as a CW standard signal-generator

and a random noise generator.

These elements may be combined in a single instrument, or in a
number of separate instruments, each performing one or more of the

required functions. For use in applications such as measurement of



antenna patterns or station service areas, it 1S common practice to
use a single portable field strength meter containing all the
above-listed elements except the antenna, and in some cases even
the antenna 1s an integral part of the fiend-strength meter. In
mobile or fixed installations where weight and power consumption
are not so important, a wide choice of combination is available,
from a standard field-strength meter to separate units consisting of
a receiver, meter or chart recorder, standard signal- generator or
other calibrating device and an appropriate antenna system.
Microprocessor system are commonly used for controlling the
receiver, calibrator and recorder and are often built into a single
unit.

A knowledge of the bandwidth, meter calibration function and time
constant of the meter in the equipment used in the measurement of
field strength 1s of considerable 1mportance when modulated
emissions are observed. This information generally 1is readily
available for commercially manufactured instruments but is not
known when composite equipment is used, unless definite steps are
taken to measure or obtain these factors. The accuracy of
assemblies of composite equipment i1s unpredictable unless all the
details of the equipment and wiring connections are known. It is,
therefore, common practice to calibrate composite assemblies and
field-strength recording installations by direct comparison with a
field-strength meter or signal generator of known and stable

characteristics[3].

1.1 Antenna systems
In the frequencies between 30 and 1000 MHz, a wide band dipole

or a directional antenna such as a dipole installed 1In a



corner-reflector or a parabolic reflector i1s recommended. It should
be erected at a height above the ground of approximately 10 m and
with appropriate orientation for the azimuth of signal arrival and
polarization. Where a wide band of frequencies must be measured, a
log—periodic antenna has proven useful. The signal from the antenna
1s conducted to the receiver by means of suitable coaxial cable. If a
half wave balanced dipole i1s used to feed an unbalanced coaxial line
or if the antenna impedance differs from that of the coaxial cable, a
suitable matching transformer should be installed between the
antenna and the cable. Since most modern VHF/UHF receivers are
designed for a nominal impedance of 50 £, it is usually desirable to
use 50 £2 cable and to provide for proper impedance matching at
the antenna end of the cable. In some instances a single installation
may have a need for simultaneous measurement at two or more
frequencies, in which event it is common to switch frequencies and
antennas 1f necessary, via microprocessor, while automatically

introducing correction factors by means of software.

1.2 Receilving, recording and calibrating equipment

In selecting receiver to be used, account should be taken into the
need for adequate sensitivity and for frequency and gain stability.

The better grade receivers of the types normally used for regular
monitoring operations are satisfactory for this purpose. Receiver
bandwidth should be the minimum required for satisfactory
reception of the signal to be measured, while at the same time
excessive bandwidth should be minimized to avoid adjacent—channel
interference. To provide a graphic record of the field strength on a
single channel, it is common practice to use chart type recorders

with the time interval displayed longitudinally and variations in



signal level laterally on the roll chart. The chart paper may be of
the ink-line, pressure or electrosensitive type depending on the
preference of the operating organization. As an alternative to
strip—chart recorders, use may be made of direct recording of the
statistical distribution of the variations 1n field strength with
automatic distribution counters. Modern, fast equipment makes use
of digitally recording equipment, especially where more than one
channel i1s measured automatically. Gain calibration may be made
with a CW standard signal generator tunable over the desired
frequency range, an impulse generator or a random noise generator

of known and stable output characteristics.

2. Methods of measurement

As discussed in this section, the methods of measurement are
divided into two general categories[3]. The first one is normal
method where optimum accuracy 1s desired and another one is the
expeditious method where a lesser degree of accuracy is acceptable
in view of the purposes for which the resulting data is to be used
and where simplified procedures and/or facilities permit more rapid
or convenient completion of the measurements. Generally, the
normal methods should be used for collection of data for scientific
or regulation—enforcement purposes (e.g., propagation studies,
filed-strength surveys, measurements of antenna patterns and
harmonic or spurious attenuation measurements). The expeditious
methods are used primarily in connection with other operations at
fixed monitoring stations where an approximation of the field

strength, rather than a more precise measurement, 1S acceptable.
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2.1. Normal method

Many methods of performing field-strength measurements at
monitoring stations may be used depending on the information
desired, including:

- continuous recording over extended periods ;

- continuous recording over shorter periods to determine day-—

night or other short term variations in signal level,

- sampling at short intervals (e.g., for 5 sec every 2 min);

- sampling at longer intervals (e.g., for 10 min every 90 min).

In some instances, especially where a ground wave 1s being
observed, a single short period of measurement may suffice,
depending on the purpose for which the measurement is required.
The time constants of the detector circuit for measuring
non—interrupted carrier emissions are selected according to the
results desired, with values of the order of a few seconds on both
the charge and discharge cycle commonly used for obtaining
average values. For quasi—peak values, a short charge time constant
with a much longer discharge time-constant is needed.

For the measurement of the quasi—peak values of field strength of
an emission with interrupter carrier, a circuit may be employed with
time—constants of 1 ms builld-up time and 600 ms decay time.
When this method 1s not suitable, because it has a too long
build—up time, the measurement may be made by the substitution
method using a cathode-ray oscilloscope. Accurate quasi—peak
measurements may be difficult to achieve where atmospheric
interference 1s present. Microprocessor controlled equipment can
switch frequencies, switch antennas 1f appropriate, discharge
receiver pass—band residual energy, measure on a new frequency

including applying correction factors, and digitally record results
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within a period of a few tens of milliseconds. This type of system
1s useful when a number of frequencies need to be measured or
when long—-term sampling will produce too much data to manually
store and analyse. In such case, pre-processing and formatting in

the microprocessor controller can speed later computer analysis.

2.2 Expeditious method

These methods are primarily designed for use in the VHF, HF
and lower frequency range. A given filed strength will produce
different levels of signal at the output of the receiver, depending on
the characteristics of the antenna and the receiver.

Regardless of the method of measurement used, the degree of
accuracy obtainable depends upon several factors, including freedom
of the antenna site from local conditions which disturb the arriving
wavefront(e.g., local reflection or re-radiation), the care taken in
calibrating the system and the skill of the operator in evaluating the
results. Since the purposes for which expeditious measurements are
normally used do not require a high degree of accuracy, certain
compromises in antenna site and calibration criteria can be accepted.

The field-strength measurement system in Fig. 2 and consists of
an antenna with a known, measured, or calculated effective height,
a receiver with an output device capable of providing average and
quasi—peak indication of signal levels, a noise generator and a

variable attenuator.
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Antenna

\L Variable Attenuator
\o_ Receiver
(o]

Level
Noise Generator indicator

Fig. 2 Block diagram of the measurement system

An output from the noise generator, at a known level N dB and
which is independent of frequency over the stated range, is applied
to the receiver, and the gain in the receiver is adjusted so as to
keep the indicated output level at a certain value. The signals to be
measured are received by an antenna of known effective height, K
dB and are applied to the receiver through the attenuator in the
same conditions as stated above. The attenuator is then adjusted so
that the indicator output level is equal to the previous value, and
the value A dB of the attenuator is noted; the field strength E dB

is calculated from the relationship:

E = N+ A - K (1)

It the scale of the attenuator is graduated directly in units of
(N+A-K) dB, and if the relative gain difference of the antenna that
1s used 1s within 5 dB over the frequency range of interest, the
field strength can be read directly on the scale of the attenuator
with an accuracy within =5 dB. For other frequencies, calibration
curves may be used and the field strength can be determined from

the above equation, the error being again maintained within +5 dB.
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The use of a noise generator as a calibration source results in the
indicated output being a function of receiver bandwidth. This means
that all field-strength measurements should be carried out at a
given receiver bandwidth and that appropriate correction factors be
applied if other than the previously selected calibration bandwidth is
used. The indicating device should provide for reading of average
and quasi—peak levels for the appropriate measurement of different
types of emissions. The antenna should have the following
characteristics : no directivity, broad bandwidth, high gain and
simplicity of construction. In general, a vertical non-directional

loaded antenna is considered most desirable[3].

IV. EFFECTIVE METHOD OF MEASUREMENT
AND EXPERIMENT

In this section, a number of methods of -effectively making
field-strength measurements at monitoring stations are proposed
depends on the class of emissions. The proposed methods are based
on the analysis of the experimental measurement data. We consider
the wvarious aspects of the measurements of field strength at
monitoring stations, including the effective measurement methods,
equipments and systems in connection with propagation problems,
measured problems in the presence of noise and interference.

As discussed earlier, the field-strength measurement errors are
generally occurred in terms of propagation, measuring equipment
and method of measurement. It i1s very difficult to measure the
error caused by radio propagation since the long-term

measurements need to be made with field-strength recordings and
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analysis of chart records. Thus, particular account 1s taken into
methods for compensating the measurement errors in terms of
measuring equipment and measurement method.

The experimental system i1s constructed as shown in Fig. 3. It is
seen from Fig. 3 that DISCON, cross LP and LP antennas are used
at fixed stations and a vertical dipole and biconical antennas at

mobile stations.

Fixed station Mobile station

DISCON Cross LP LP vertical dipole

by %49%

biconical

000 o|©
\ switch switch

switch

|[60000066060606000) || eocc00c0000000
‘OOOOOOOOOOOOOO 0000000000000 O0]
(1] (1]

power divider | | power divider

switch

switch

=
=
00000 -
Miniloc7k 6910 ESN spectrum analyzer

Fig. 3 Integrated experimental system

The spectrum analyzer is often used as measuring instrument[7].
A variety of experiments were conducted in Seoul and Taejon
regional monitoring stations. Especially, the result of comparison

measurement between measuring equipments are summarized in
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Table 1 and 2.

Table 1. Measurement error between Biconical antenna

and a vertical dipole antenna.

Parameter
Fr Antenna {Spectrum analyzer) Error with
e« Antenna | Pattern Ind _ Level | Mean value| antenna
uency factor RBW/ naepen fact
Span Mode dent Function actor
VBW )
trials
300 k
. 3 .| BR&4
Biconical| South | 87 dB /  |Average| 100 |Automatic
MHz dBuV
91.9 300 k
— 752 dB | 516 dB
MHz . Omnidir 300 k
Vertical . 3 .| 6636
. -ectional| 4.0 dB /  |Average| 100 |Automatic
dipole MHz dBuV
antenna 300 k
300 k
. 3 .| 559
Biconical| South | 9.0 dB /  |Average| 100 |Automatic
MHz dBuV
93.1 300 k
P 777 dB | 523 dB
MHz . Omnidir 300 k
Vertical . 3 .| 6372
dinole -ectional| 4.0 dB Mz /  |Average| 100 |Automatic Buv
D antenna 300 k #

Table 2. Measurement error between ESN and Minilock

Parameter
Measurement
Frequency |Instrument The Level
IF Internal number Error
Band |Period| Mode |Attenu-
; ) of
-width ation
samples
Minilock 250 74.1663
6910 Wz 1 sec | Average| 10 dB 350 dBuV
975 MHz 1.5206 dB
250 72.6457
ESN Wz 1 sec | Average| 10 dB 350 dBuV

Based on the experimental analysis, we try to introduce the
effective measurement methods. Using the current measurement
system, the following measurement procedure is more effective than

the conventional method.
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- The field-strength measurement should be performed more
than 500 times.

- The wvalues of measured parameters between measuring
instruments should be different depends on class of
emission(e.g., FM: IF BW = 250 kHz, Attenuation = 10 dB,
period = 1 sec etc.)

- Measurement should be made in the front of transmitter if the
level of field strength at monitoring stations 1S over a given

threshold.

In addition to the above—mentioned methods, we propose the
measurement system of which element 1s necessarily digital

spectrum analyzer.

V. CONCLUSIONS

In this study, we propose several methods and systems for
effectively making field-strength measurements at monitoring
stations. The proposed methods are based on the analysis of the
experimental raw data obtained from the field-test which was
carried out several times in Seoul and Taejeon regional monitoring
stations. Especially, antenna factors have been found to play an
important role in comparing the measurement error between
measuring equipments. It has been shown from several experiments
that digital spectrum analyzer needs to be used for constructing the
field-strength measurement system in the future. It should be noted
that as the receiver is tuned to a fixed frequency while the signal
analyzer scans the passband of the receiver, any ripple in the

passbhand response of the receiver will be a source of error.
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