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A Method of Eliminating Unwanted Emission
Signals Receiving within CDMA

Frequency Band(800MHz)

Jong-Hyo Kim

Department of Telematics Engineering, Graduate School

of Industry Pukyong National University

Abstract

This thesis covers problems and solutions of unwanted emission
waves from cellular wireless frequency band(800MHz), especially
emitted from TRSs, RF repeaters and TV boosters. For improving
poor qualities in conversations by mobile phone which is caused by
unwanted emission waves, the origin of the problems and solutions
should be analyzed. For solving these problems a preliminary field
test was made to observe the unwanted emission signals both in an

urban area and the housing area. In these field tests, we measured



the spurious signals using a spectrum analyzer which is composed
in the mobile mesurement systems within the vehicle unit. In this
thesis both the unwanted emission problems and the solving
methods are described. As for conducting the field tests which is
mainly measured the spurious signals and sloving the unwanted
emission problems, we focussed on the TV boosters, TRS waves
and RF repeater signals.

From the field tests and analysis, it can be clearly seen that
the unwanted emission waves which are usually emitted from
-60dBm to -80dBm could be eliminated below -100dBm by
installing filters at TV boosters or base station systems of TRS.
And also, handling the strength of the radio frequency emitted from
RF repeaters could be also eliminated from an another solution.

In addition, after the sloving the unwanted emission problems
we analyzed the transmission qualities such as traffic rates,
completion rates and call drop rates using the mobile measurement
systems which is usually used in the service quality tests. From
this service quality tests, it can be concluded that the service
quality is markedly improved by eliminating the spurious signals
from the unwanted emission devices.

To evaluate subjectively the overall voice quality it will be

necessary to investigate and solve all kinds of unwanted emission
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problems caused by the other RF devices contained with TV
booster, TRS systems and RF repeaters described in this thesis.

This will be done in a future research.
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T AMgAE o]l 22 A 22 d9E s Hista A WA dAEe
el Aty WA Fgoz vdedEe 2ol £A7dE Sl 7
A Z Az A giRRe FFE A olFF AE HEeld.
FACl 535 o 8 A¥E & F AL olFF AEAY FE V1A
ZolM Z+ A5 AYS YA Fo2M Horl He e Jhestd
247 &5 95U Link FPSHE A4S & A 2A:M4 F

[0

oz o)5=e W4 APL Alofsts A WY Link A B
Ml Ryolth CelldlAl M %o ol53 Aol taid A Aojg
37 fBel 2 Celldl o) 71213 £A7lo] theh 7H Aol &2
93t 2ol 7H3E 4 ATHAIS)

I, = (M- 1)-S-a, (2-22)
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o714
- S = FATd A 7 o]FTT AHY
- a, = 93 Link9 4 activity 849 B

Jepact

il

(2) T2 Cellol 93 A

2y 2-10& 9ugk Linkell Al th& Celldl 93 7Hd & 7lstsaos
B8 ojtt. A Aok 43 ¥ Agp HHE 0|8 FIE A7)
o Cellelzt 7HAstd 71A= BE 7A€ A Celll A4 oj& =29

He ™€ o33 22 v&2A4 23906l

Interfering mobile Reference cell

a29Y 2-10 993k Linkol A 9 HA

7125 BAA EF A8 #d X A Ha S qF o5

= S-/ (2-23)
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AN & RAY 71AF BR RE olFFtA AYE HEtdn.
W&ol 7+4 Cellol A 2] o] 5=-& Reference 7143 Byoll thaiA o5
3 e "oz Jehyoldo

Py = oS- (ylo)4 (2-24)

Cell 7+2] Az d9 A7} home Cello] A o] F7x] 2] A Alo]e] Zx
62 termol 4] Reference Cellol i3t Agle oS3 Zo] velyo] 3l
o}

= VA + & — 2rdcosf (2-25)
A Celleld M elF o] Cell ol AFHoE #x3 vt 7H4
S8 A9 W3 RE MR 9o HEs st ALE A
AEE d&d Zo] Ugd & ok

o = number of user _ _M_ (2-26)

user 7R*

Reference 7] A Zod A 744 Celldl A9 Ab&AR 213 AA 4 e
2 oS3 ol teks "o

P(d) = 2[ d@f M2 a, (:O)dr (2-27)

=xRY W P(d)9 HAEL G534 o] & & Ut

2 2_p2
P(d) = 2Me,S [2len( x;‘_l) - 4;()(26_::1;—21 ](2_28)

2 NumberZ 7Hd Celld Index®t 89 AE ¢ Cell9 Index o o
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Sector ZZEAE o]&3tH A Celld izt A4F3 & Ade ds4
2o

%o = LA = R0 9 n A AA § CA2-29)

71 R = V3R/22A FdolA sHFAE A Cell w7 olth

o] AL A st 4 (2-28)F ©A] 29

) . 2 2 _ 2
Pldn] = Bl - of g m(—f—) - A=pebl]
(2-30)

—
-
.
.
-
.
i 3} vy
.
ST AN WRTTT

10 \

1 0-3 N\

10* | \‘

2 4 6 8 10 12
d/R

L

Al Lliliisl

P'(a) = P(a)/Mo,S

LAl

10°

g 2-11 d/R o W3 & Ao s 4 345 P(d)
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A (2-30)8] 29 a9 2-119 2o A Cellol Wi A2l E Index
3H= ol WS o) &3 TUE Celld] 93 AA 114 AHE &3
Zo] Yeto] 2t

I,, = 6 X interference in one sector

— 62 B Pld(n, D] = (Ma,5) 6 2 2P [d(n, D] (55))

n=11=1
~ (Ma,S) - 6 g:l 2 Pld(n, )]
= (Ma,S) - &

714 & = 62,=12[2"2m( £ )— 4;2;2{"21;"21 o] 1

xt—1 s

Rbgel R A% 033, wkEel R, 1 A 04201tk w4 (2-31)

_ (0.3 Ma,S = 0. i
I = | R (2-32)

I
R

Cell #1743 RS ©] &3 ¥ 1t digd ZAE A Ax= (R 2-3)

3 27,

- 22 -



[F 2-3] 943 Linkell & o2 Cell 93 H4] At

. ) ] . Cumulativ
n = Ring i d(n,)/R|P[d(n,i)] X 6 .

1 0 0.0474 0.2844 0.2844

) 0 0.0016 0.0096 0.2940
1 V3 0.0030 0.0180 0.3120
0 6 0.0003 0.0018 0.3138

3 1 W7 0.0005 0.0030 0.3168
2 N7 0.0005 0.0030 0.3198
0 20

100

99 2V9901 0.33
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REE = 0 EN-10 g8 e} =30 JEN 1046

ho ho
10d8/ 10dB/
Iy \ A A
CENTER 90NHz SPAN 5MHz CENTER 1GHz SPAN 1GHz
RB 100kHz VB 10kHz ST 25.00 msec RB 10MHz VB 100kHz ST 500.0 msec
= ] i
(a) % B4 byxnzg o=
REE = ALIE! L =30 _0dBa. TIEN 10 da
hp ho R &
10dB/ 10d8/ f""’ﬁﬂ-’\ o R

|

CENTER 1GHz SPAN 1MHz CENTER 1GHz SPAN 1MHz
RB 30kHz VB 10kHz ST 25.00 msec RB 10MHz VB 100kHz ST 25.00 msec
s ¥z (dES FA
a9 3-2 29EY 479 F4 5

ZZ7)19 vlAE EAd o] nzxy AE o|d AE WA
(Intermodulation Product)e] 2A# 4 A9 A& W

£ F05 4L 2E T ) ol4e NS0 AHW, NEE 3

o MAYHOZ A A5 gl g3 BAHE AEM Azt A
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3¢ & Fa¢ EANS zZEv. B2y WAKSpurious Emissions) &
A 2Eo A BAAAT = AT FAGA FLoz Qs A= Ao
t}. A% 24 7)(Signal Generator)e] Al FolA FQ 3 ZHo] AdH

E% % (Spectral Purity)e]t}t. 29Eed $£rxi= YA #-S(Phase

Noise), &% FM o] vt 2" A37 3 Fas JE2¢es »e

A% FMe d¥oR fedg 2E Azl wARY adey B4
= ol7g E4S da AT e AT FA o

Ne® 2MEY $A/E Fhstn, AT efse ghdstn £
IA%E9 AdgFel FHn = @
Az 1Ee PHozE AR BAS BT H2ss] g5t 29

it
o)
iih)
=
o
£
ol

)
=)
hte)
flo
N

A Z1A= e AXEA @ He] RF A ZAeld. o] A2ge
BTS(Base Station Transceiver Subsystem)] RF213 AEHE 973 =
Aot, AR E AYFOoZHN 8] &S Fr¥dez /MMstn FH#

A BEFES T GA Bk AL BHoF m gtk

32883 FA M8 2 Ax=d 74
71AZ(BTS)H o] &= (MS:Mobile Station) 7+e] FA4 H&E 3
Fog &3 [ 3-119% 2] Z7) 123 MHz +4 2.2 20719 FA
2 Hojlen, 7z} BTSE 2 /19 FA ¥3 & AR vt
Hueol x&Ad wat 3 sector, 2 sector, @ Omniel A F&=Z F

i

iyt

ws]

T

w
rlr
2

e



sf, 540 ehelibE 40 otHlue] £ oujz AAH0 F e £4 A
25 zteg
(% 3-1] 712 $44 F34 89
N T T I e

HEHs (MHz) (MHz)
I 1011 869.64 824.64
2 29 870.87 825.87
3 70 872.1 827.1
4 111 87333 828.33
5 152 874.56 829.56
6 193 875.79 830.79
7 234 877.02 832.02
3 275 878.25 833.25
9 316 879.48 834.48
1 363 880.89 835.89
11 404 882.12 837.12
12 445 883.35 838.35
13 486 884.58 839.58
14 527 885.81 840.81
15 568 887.04 842.04
16 609 888.27 843.27
17 650 889.5 844.5
18 697 890.91 845.91
19 738 892.14 847.14
20 779 893.37 848.37
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f *

ETHERNET [
NP [(eX o N

MSC GCIN MSC GCIN

¥ i
1 1)y 11| ¥

BTS

l BTS E BTS

RIS-2000 RIS-2000

29 3-3 RFZA A A28 4%
% 3 sector 7122 AS- 4 St 37leln A SHHIYUE 670
oty BTS« 2719 FAAZ F Bu £L& M3 E A9t Ab&sioh
BTSolA MS29 FAlo g ol fFe 4 <GHud &4+
HZ RF t9 4159 48 PR o|Fojxit. BTSY F4lol gk

o1

>

FE FANE AqejRAelM 2t FAMZ [Fuiqoez #gd
39 dHAHoR o]FojZty, CDMA RF ZAAAI&2E ¢y 3-3%
ol 71X ol M=o AF e Spectrum FHdE FAFAG L
(RIS-2000)9+ &g AE A zZ+ GE7]E Aojsta, FAE HEHES

@2, 2Hse FYBglagos FHHG,



Antena(O2l) <*——————

Rotator -+

a9 3-4 AR THE

CDMA RF 7HA] Al&/19] 7]%2 7]1A =59 BTS A A4 AEE9
Z3}2 Spectrum =4 2L 97FA EA|, BTS ZAl AH A5 59 o4
5 9 2 AR VA9 BTS #A AR N5 ZAr o dd

AR 712 #@E, 7|AT aEgxe] z2ay % d4A HHRE 44

0

WAY 4+ A% 2 9uvlsh FLBYALY Aol B BTSY

¢
0O

k]
r -
ol

TI/El E¥3E T3t *JME st PACKET FHE ARE

o a8)l3 g dAFF AWEZy BEAUVE Y 349 2 AH

2

dAste] 250 NS4, F49 B 52 melstel AW Aol B
o 23 ARFCLEABIh o FNE AW/LEFOZH B
3 A A9 oA Aash AE¢ Baw FH 9 2Ad A
Psel Addch =@, A4 ANAP FHo2 95 B3} £3
£, 7149 tASANE 22 sHsaA HAQch B A
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D pre-Amp

Spectrum Any.

Rotator 237 Rotator(360E 3 & 7}5)

a9 3-5 AFRF T

of Myl EFaAle Z59 F71 5997 A 71A = Al =F o

EAtHE 7HAstd Bane AT ¢ de M AR RE 2FE



ForaRss 2

ol

Fol2 714

et

e vebdd. ddHezs 85

Z1A 53 8wt Secrotd 2 FAE 5~10%AH oA BAE 2

i
Mo

fr

0~30%714 Azehm 1 xeje] A4 BeE EAUY olg gL
Aol Law A4 o8 Lad aAe AU A2
oA on) AFHAN TVH2Eol o8 A, RFEA A 9§ 3

&, TRSEA 7] o3 g3, 7IepdA]el] o FFoz FERato] 24

(@ 7= $5ABY cable AAAE o A7
(3) sHeel wek RFEZA7], BAtel $47183 &%, TVEAH
AR AR 5L ot @ Y

A Al st Eov BAXE Fefetn =X )

Tha 2001 Max 10 07:41
REF ~-10.0 dBm MKR 849.54 MH:-
10 JdB/ B _Wititle NHorm 8_Blank Noir'm -A44 .39 JdBm
Peak
MARKER ' ' COUNTER’ e
850 .621 MH
849.54 MH= i Hoxt Peak

"Next Peak
Left

El'lext Peak
Right
P
ﬂ Min Peak

|

| \ ‘ f A I' | “i::e;:ak
I.Wh‘w;WW«WWMW&P\MM#M M‘MJN U%"J l' W " Search

Condition

! -
CEMTER 844 .30 MHz Cont Peak
e OFF

SPAK 10.00 MHz
RBW 100 kHz A T N SWP 20 ms Peed i el

1Y 3-6 TVE2EH 93 583
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362 HaT WAL FAFREE W] et Rl
gl RES AFE -100dBmelstelq EE %

o9 23y, o] FadA = 80MHzU oA -44dBme] 7FE 4l
o]

=
= AL B ded old dHe BE TVHAE &l 9

Wed 2001 Jul 11 17:07

MKR 8A44.76 MHZ

*A_Write Horm B_Blank Horm -75.20 JdBn
- . Harker
! Hormal
Marker

“ Delta
Marker

o Mutti
Marker

4
Reference
Object

» WWM‘WM’“’MM .
. Sl

MMVW Y

SPAN 10.00 MHz
ATT 10 4B

aY 3-7 RFFA 7] 2% =83 24

2y 3-72 845MHze 6MHzA X9 WS g 7hx A&7 70~
80dBme| M712 YEdS B F dd ol A5 U2 RFFA
71 &gk Az FAZIY Aoy Aol EA7 AU EHE ¥
et Al EANE 9ol F2 uvehdE st¥elr. 2 3-82 oY Fu
THE A2V TdTE 2 ed olHYE AT AH 2
o BE BHIE A=A Hotol G A EF TRS $417]4 3

Fote 297 Be Yol

)

o
i



& Agllent  19:02:23 May 24, i Search

Meas Tools

Next Peak

Marker ‘Next Pk Right

849.260000 MHz
~-78.3 dBm b , Next Pk Left]
W“L 'f |
, . | il l,\.Hl
e H \ f-‘. M,,“.w;,a i'"{ .r', f;.l)e s ‘f"” MJ “} WW'}. |FJW"' ﬂ \\ :l“xq .. MinSearch

<

Pk-Pk Search

1Y 3-8 TRSo| 93 Ega a4y

¥ Aglent . 16:46:47 May 13, 2001

aHtren @ JE

R . Dir Select
YEK s L H: Sgea L3 s vdl] pre

C: \STRTEdS? STR file loaded

a3y 3-9 A 93 By
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2% 3-89 A$E TRS $A171M 287 359 & doln. F1=2
TRS AH&F 3 £ 806-821MHz, 44 851-866MHzZ 25MHz™ %

S AHgFolth a9 3-99 A$E TR o7 Egg dAlld

_?__
840MHztl ol A IMHzS tiH L 7FA 3l -64dBme] Al712 A =

A 2 FEoF -55dBm7tEe A 57 vERd T
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A4 gas AA G

41 TVEA #x 4

A 3NN AFE WEFH Zo] E8ne FHG TAAEEI 44
ggstn TAAE A5 F07] HEo] o
& Fgoltt. 28 o

7bestzlel aREs AMstaat .

ir
X

dev I Ao

WA TVEAEA A= Bag i A9 Ak

H

A A Z7F B E=A 7R CheckE AW
H5AdHold, a2y a¥A £ 7

Fe AT b Bol AES Aok IAFE olHAAL FAYES
3

TV ANT

BPR 750 TV E¢IHH

F=H L oagy@w)

1
L — I

S®ANT A TVAIOIS SAINOIBE T5QSEHOIE AR
a9 4-1 TVEA A AL FILTER &£
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a9 4-2¥ TVHEZEHY SINGLE TONE NOISE AASE ¥
TVH#EE 9 d¥So Ad(gehidhstodses Moz dstA
AAste 283 FAE HEAY FUTh

a¥ 4-2 TVEANAAE FILTER

42 TRS F gt g A=A 4

TRS Al=dell o3 B89 FAlE TRS Al&dge] o]5dz dHY
Aol A whg 2 HHo 2 AMu2E 517] "o HE3] FEIYHE 3
T ¥& 2% CDMA®S 2 LNAZE ¥sts v IMD(Inter

#
Modulation Distortion)& HAAIA F4 oo dFS & 4+ I

53 A€ 71AF shrteldl TRS 71 =e] 94X Sl A¢e A

4

Hog we 2 Ax7t fFdHe £47F @0 TRS & 806~821

1

MHz}, 851~866 MHze g Ag3lE o|FEA Axwlozs
JFHBst B3 2~3 MHz wol Wold QA 2o} olF AAsE

& AAS7I7F 44 &k 2E9 9-pole WEHEE 25 dB A=
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ol AAME + UVl WEol Exe dHIAANotch) HE AHE
AU AEE 7leg HEdHor gt dA AEG 7IAF FH
TRS 7]A=te] A& 3= Z$ TRSY 2357 CDMA F2ldd
-20dBmell A ZAE +10 dBm7hA frdEle A$7t A= ok
ol ¥ CDMA #uldlA 4 BPFE ol&x3s thgl 25 MHz
Bop 2 digZo RS Algsle] E8u NI} FUHI] HEQ A
o= Holx|gh ojgFoR%E TRS 7|A59 F2 <tevel A&
712 = 2] Al QPHIY Apol 8] o] F o] 40~50 dB oW w9 A7}
&

T

AL k1A = AT ol AFE FHAFeA e TRSZE Beol At

Hm

gHoA L Y B Ade) & A ZAFNA A4S AAsg
3 ZAn AEY V1A= wE A A TRS 43571 BPFE A ¥
oAXk -40 dBm 7}A] B HJow, ol A FIHE7 LNAGA
Bt YRz Eolee o] Q) HAth TRSe @2drld 9

ot wdrle) E4F o F

o
ifd
fo
=)
ro
rlr

o
2
N
ot
re
i
X,

o

°]

olst e EAE sH@steW TRS el AAEMC HHE A=
+ ZHEZ TAE o7ATI= JIA T dEMu AdFog AL
W SA%, e @A veo] Bol £x @erhW %oz TRS 7|
Sojusl & Aolmz MA JA 29 441 BHEB
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of
X
.P;éf,

RF 4719 A% SA719 ZHd EA47F AFdHEZ #1A A
EA (X 4119 REgELS EFgsidor dth gy, o] REEAN
ANES SHstedE TR AP e w=A ns] Fojoprte]

o] Field® E3ddiolx=

X
N
L
a8
st
i
2
L)
!
o
u
2
)
ki
N
(&

[F 4-1] RFSAI7] 54418 &5%

HE 2218 3=y AEZD | H3
1 HEgx=E 2 IMDAE
2 8 Power Range
3 A= A7l Ao
4 Noise Figure
5 e HEE
6 2A1E gd9Z 9 )9 Rejection
7 PROPAGATION DELAY
8 A A 7]
9 Waveform Quality
10 A28 A Z Coupling Port
11 o =54 A}
12 W AA LA Spurious Emission
13 9] A LA Spurious Emission
14 TX/RX Isolation
15 Out Load-Pulling Test
16 P Radiated Spurious Emission
17 ¥ 9] Radiated Spurious Emission
18 UAZA] 28 DCHAYAE
19 g ol 5 A A
20 FoHrFAUEAIY
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4-4 YA e E2 3 WA A

TRTHAANA EAHE Bode Aee o=FEoA TAsE=A
4 fle Aol tiFRolvt. 1A @elEA HAE Shield Box A
2} s of Fhrt

[ 4-2] 7% Shield Box A% 7|#]= AFH]

K

RN EL

A} A R

BLA =

[ 4-2]2 X9 Shield BoxE sl dat Fo 254 HE AT
g F R 7IAF g8 vl F UlAS B A LS 2
T o] FUEAA Y 2E ol ABEAN F /AL BE
A& & F o9 C/D(Call Drop)dlAE 53] el Add A& ¢
gk F )x=e) #AE vaetd 2583 FE & 09%, 17%

FEdE AS 4 5 den C/De 09% 7kl AAAE AE & F
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A A 4% et 21 4-39 B9 11 3-89 TRSe 27 =&
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N
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A A
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=

TV H2¥E

-86dBmeo. &

ek ut 18 3-83} H)
238 3-69] TV B2Ed 23 2a3

.

T

T
L.

Al & A o)
19 4-4

S

b

4-3lelth. o] Eoll ehd AHY ANEE7} oF

ol

g

A7 -100dBme] st
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—
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[£ 4-3] TRS Al2glo] HEAL S AFv

Cibs C/og

Sat 2001 May 19 13:15
HKR 847 . 150 MHz

REF —-10.0 dBm
-86.33 dbm

10 dB/ *A_Write Horm B_Blank Horm
Market

‘MARKER ) : ) : i
%847. 15,@ MHz MHormal
Marker

* pelta
Marker

7 Multi
Marker

SPAN 5.000 MHz
SWP 340 ms ATI 5 dB

CENTER 847.140 MHz
REBW 30 kHz ! i wd

194-3 TRS E83A4A A4F 3¥
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[E 4-4] TV ¥2Hd HEAEF 42540

BIIA=

Thu 2001 May 10 10:42
MKR 848 .370 MH-

REF -10.0 <dBm
10 dB/ *A_W¥ ite Norm B_Blank Horm -101 .66 dBm

: COUNTER Marker
MARKER 848 .373 MHz Horma b

848.37@8 MH=z .
Harker

" pelta
Marker

T Multi
Marker

4
Reference
Ubject

SPAH 5.000 MHz

CEMTER 848.370 MHz
RBW 30 kHz - ;

2944 TV H2H 2ovAA 245 33

- 43 -



A5 48

&
2 Eetke At Eag2 A3 BEF AYS Aoy )
SHEY BAVE AP @Ast 2o B 2HdAE FHsn
2 808 AAGE WS AAHAG 2 dlZ FAe Shield Box®
AestAY TV 28y TRS 71A 5o He& GolF3u = RF &
A7 &8s HAA fFAstd £ 548 AFsA 23 Fo
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A F dFE E9FAr. 282 7 BTS 459 HErt 5He &%
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dEAol BESE D BS WA et B

R 7 A5 ATE deksde
B8 A AUME dF BobseA w4 5 o) W] A&Ae
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