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Cell Interference Analysis and Link Budget for Output Power
of Base Station in KOREA Environment of Digital MMDS

Byung-Lok Cho'

ABSTRACT

In this paper, we present both the link budget analysis according to system parameters and the cell coverage according to transmitter power
and modulation scheme of digital MMDS among the wireless CATV system methods which is based on the wireless internet service. Also, in
this paper, we present C/I and number of subscriber according to splitting cell. In this paper, the cell coverage of which obtain the results according
to both transmitter power from 0dBW to -9dBW and modulation scheme of QPSK, 16QAM and 64QAM based on link budget was analysis
for system parameter of digital MMDS was able to provide from maximum 134km to minimum 4.3km. Also, in this paper, the number of subscriber
of which obtain the results accroding to polarization wave, frequency of frequency reuse and C/1 in 4, 6 and 8 sectors was able to provide from
maximum 5,200DSI to minimum 1,300DSI

IR E : RMOIE{HW(wireless internet), CIX|E® MMDS(digital MMDS), 238X (link budget), AZH(cell interference)

.M

rhu
>

3 E de MMDssa} LMDS7} §13, MVDS%]

PP delstlel BAY 8T ZAm Atk olHE gy,

878 M4 & Jde wHe 1é 3 UEYAy 1H MMDS w9l AL @A ZoHoz T0/FolA o]
A AEHAZ ok 14 #F YEYAE |43 FTTH G837 olFoF eeoly FulME A o WS
(Fiber-To-The-Home)& Y EHZ 73 v &3 T2 48 o] &g AMHlx AFE A% FH|7F 48P Aottt 7&
AlZko] @o] "Hositt ¥y & FM JEYAE oj& o] MMDSS wake] BEXAu| A7) o]Fojx oy A4}
& T4 CATVE H2 HE2Z 9 JEYAE FHY ulo] Jita 4EviEd ALz @A g MMDS A
g Atk o] B UEYAE o437 Hujx9l ¥4 CATV o] =gdsE 3 gtk
= @A MMDS, LMDS(Local Multipoint Distribution Sys- MMDSS] FdLe ALRFEFSI} 25~26GHzE LMDSHE
tem) 12|31 MVDS(Multipoint Video Distribution System) th gy] gl He £Adgez Yo W 998 A
Wa 4 glon trld 9% st A MMDSS wH
P e T S e« o 54 0u & ALl F7) Wpe] YRAEEe] Yoixz, LOS

20 2 YIWMT L A 2 24 439

o] gtk o F IWelA 7P SaA A+ 2 A

HA gLe 2Aoa FHAA 2R3 g o]



40 BEMelEsl=aXl C Mo-CT M3z (2002.6)

o pd theolzte WS JHXA vk LMDS W42 =
ol B-WLL(Broadband Wireless Local Loop)et F-E
1, 2& FA AEY AMulx So &853 ok @A =
Ad AL JE 70%7 o] At #AE 26GHz
Wde AML3E LMDSET MMDS7F Boh %34 e) &9
ria 2 $ gtk 53], txd MMDS %42 =9 4
So Ag87t Fojglm oo dig FH % sleEE B
o] o] Aol WEe I FA] v wa HE
& 4 qtH2] webd U 736 %e dAd MMDSS
Azd sEm g Mg gads 24, 4 83 dz
wale] wE Ay, A B o C/19 ATl o
3 97t Basith
Mg olo} 2AME TXE MMDS W29 7x9% =
Fo5 &% @3] dis) AwHE 1, 3FelAE MMDS
a < BEAg 434 E fxd MMDS #%
o Wg g3 wAL 451, 5FdME &
7

=

2. o|X|8 MMDS 4o =

MMDS #49 HEHI Fxe e 7IAFA
G271 74X 9 #FAdY Fede FA MEAIE o F
t A33ke] %ol PSDN(Public Switched Digital Net-
work)& ol &8t FEolth 4% %5l PSDNE °&
oz ALl Adel wo] THE F U o TAE
#As7] s A FeF dAE MMDS7F AT 3
o (29 D& @3 MMDS 7123 HEYdE 72E
ek Zojull.

0

O

=t 72 T 7 %

BACKBON!
3ole BASE STATION Set-Top-80x o
Aol
ETWO Television
CATV ‘NCENTFS& (S)T:'S:[EEEM CUSTOMER STATION
PROVIDER T
1 PSDN e

(3% 1) MMDS Al2glel HER ==

o] Nzde FZE DAVICIIA AAG A28 shew
& ol&dtd TAsA d7|A AIEE = £R2EAT
(204, 188) BlxEd| 2o Zaa A7t Tl AE
59 28835 (Convolution Coding)2] A-$-cllv= AR

A% K=7, 17,133)& A48t} o8 ulgoz 7
544 22 52 (27 2 UehioHIl.

Reed—Solomon | Convolution ..
s

Code s Codes
{204, 188) | {171, 133)

Reed-Solomon 2

Viterbd inner L2
Do

(38 2) &4 E500loi0

A el MMDS A2de] F35 8ge oln o
2o}zl Aot F34 WelE 2535~2655GHzol 2 A
7L MHz2A F AdsE 2070l

3. MMDS tiefel &3 ol &4

gutg o (23 ) 2ol APFo= WApste FalAl
39 #AAELe 4 (1F 2o

~~

.

(T2l 3) Hz|o) o2 SAlE

Pt Gt Aer Aer
p,=——2"" = EIRP—
4nd® © 4nd

n

714 EIRP(Effective Isotropic Radiated Power)= &
ARG oz pet 6,9 Ho8 EIHT dHY o)5(G)
g otelY FrERY (4,09 BAE 2 2= Zddd
(4, 5.

4rA,
22

A4 W% 4 QF ogdte FadYe e A ()
oz ReEn.
EIRP- G, EIRP- G,

Py L. ©

A7), L AKFREAIL.



CIXIE MMDS Aol ZUSIA0NAM ZIXIE SMEZH0 M2 23NN 3 A ZHd 24 41

Far g2 4 @9} 2ol YEhd F Ao

” EIRP- G,/ T"
" (E/N,) yeqa REL Ly

4)

A @A Lee At £48 W UnA &4 9
st YR oz FrEMolR ot AbHOoR 10GHzol
el d71E T8 AgAddoAE ARE0 SLRRE of
Uzt o3 22 2 7 F7F 84 ¢ asor dn

(a). t717kE AR A &4

(b). th71e) g dA Y Exol AT &4

(c). ¥, &7, ol&n], ©A T g% &4

azv, 26GHzE AHE3HE MMDSY F$oe old@

Ao 2 & A FerH6)

2 (@)% AYstd oA 28 4 6)3F 23]

M(dB)= EIRP(dBW)+ G,(dB)— R(dB)

(EN 0
( No)m,,, KT(dBW/Hz)
— L(dB)— Ly (dB)
= M,'_LS—LO (5)

A71A, Mz TRAMWDAA ARERED (L)% 23
A (L) & 9 vpdghoith

A BN AFETEL (L)% 23EH (L)L 44
Ag)e} ti7lel et Askshs grolth

A
=92.45+ 20 log f gz, + 201og dp (6)
d: #5247 Arold Ad[km], f: AH&F 3+ GHz]

L,[dB] = ZOlog( 4”d)

2
Ho
ot
()
1
i
¢

L& F57] Alol9] A9t Ailse
Fupgeol] wgste Ak 28 2FHEAYL (L) WY
Zae g EAgko|th |z Foll A  FE§E
AE 24724 (rainfall attenuation)& 73171 e BA
F$ad At 288t 2974 ASge ITU-R 31
oH8R)el AAFAYT 26GHzAl HNF B AFE B
7H3E ol g3kd <E 1># o] T £ Y7l

(E 1) 26GH0IM Z2UNAT

5 34(GHz) ky ky H v
2 0.000154 0.000138 0.963 0.923

26 0.000303 0.000274 1.0104 0.9686
4 0.000650 0.000551 1121 1.07

A2 F9AHFHAL <E 1> AFEe o)g3ty 4
(Nl ddsld & 4 o8l

A=kR° (M

olwf A% BTEZAFFHRImm/hlE AAsE =)
vt Zsde K-29dgel &z Add AL
oA Ha w/MEEE 001% stE H7HEAITEe] oF
526w/ dola, oW P2 BIZFEE 999%E 27| 9
3 A7 %ol 2lmm/hl7t "o d7]M 7 F 3w
o A% BEd+EFE L2mm/hlSa JHAST Ade-EAH 3k
& T4l 2Ele ARAA BEE AL A A
AT 4 @)F o] Fojh

1
T+ (dldy ®

—0.015R,
dy=35¢ ™" %0n

=

A @ld dE AA AZAL(m)olL die F$Fol
Roa<100[mm/k]$) Z$-olA AdAoit), AFH oz Ad
ZaASE 283 Fa72EHE 4 97 2ok

A0.01=A X dxr (9)

2 98 o] 8% 2AFHR (L= A 103} 23 o
AT (0.1Xdp)E A$ZHE AT g7z,

L0=A0_01 + O]. X dkm (10)

<E 2>E fa7AeAed o g dutyoer Zo
3} Aol wedstel Frkske AL & & ATk

< 2) 292 & AH2|o| & feZ<d2dB]

B F4271Ak0] 9] Al lkm]
o/l | g | 24 | #9 | #9 | £9 | $3
42 0.17 0.13 0.17 0.13 0.18 0.14
70 0.21 0.16 0.21 0.16 022 0.17
100 0.21 0.15 0.21 0.16 0.21 0.16

4. FUBZolM CIXIE MMDS 23 3 24

3ol B4 MMDS tge] J3 mpig o] &3t 4%
e S #Ae AP dXd MMDS #3 HAL &
Astaa sty ZAuEA [0S LMDS %49 3 HAS
A G, B =RdAas S 34 A MMDS &
A WAS F37] s Az gEtelelg g Alstsked
Ak g, B =RAAE AL Alad e E o] &5t
o $AEH} Az we AdAE Aidsted ok

<E 3ol A" mnEEe FIg
Aeteu o] &) EIRP, Aid =49, Ad o
a33 BERE ndduh. Mg Al29 gedw
mEt FAWRAY AdE Bo] gl o @

e

, F/T

o

E

12 o

Mo

rE (@

z
B gk
Al 2

b

ut)
-

Y

o



442 dEXMeSRh=2X C M9-CT M3%2(20026)

gt gk <& 3> Fh

CE 3) QPSKEAMY

A0l A2 metolH

Al=g shzjolg 2% Ad st Ad
AR 54 [GHz] 26 25
%11 E[dBW] 0 -10
FAMEL o] F (G)ldB] 14 24
EIRP[dBW] 14 14
F4 o5 (G,)[dB] 24 14
‘?‘;}_ 2 QPSK QPSK
Ao 9 E[MHz) 6 6
Al 2] E 45 [bit] 2 2
Roll-of-factor 0.25 0.13
gd= £28 349 (204, 188) (63, 53)
ARET 171, 133) A5
328 FBER 10°° 1078
<E v Ads Aad gavE g o4& g2 ¥A
< Altg gholth <& 4>oflA A7) FEME ASER)
& 33 AdY ALl roll-off-factor7t 025022 A&

H E&-2 96Mbps(= 6/1.25 x 2)0] 1L

A< dBZ Bitetw

6889dB7t €rtt. ol fFEHE de;%_ 7.741Mbps(=9.6 x

188/204 x 7/8)7} 2.

FEATE ez or Fogd gt 2GHzH Gl
A 7&" A¢E 06[dBIA RS #e 7Hoh 4 AD)e A

¥ RELES o Aol

= T4+Q0""" - 1)x Ty K

A71M Tie dHY 2

[dB], F= ®&&AFdB]l, Toe W7l

oy

EEKelx, L& Hdzde &4

*[K]% ojrl g},

(E 4 A2 m2tolefo] o2 &3 A
Al2-"l gheteE 4% Al stk Ad
AH8-F 24 [GHz) 26 25
FEHEASE(RIB] 63.89 69.51
F217] FdE&A[dB] 5 5
(Es/Np) B 155 155
&A% [dB] 06 06
*l*%‘ °§iE( T%[dB] 25.35 25.35
E2933(k) [dBW/K-Hzl -208.6 -2286
%aum[dB] 1569 146.2
A7 [km] 134 77
A58 £4( L,)dB) 1433 1381
23}44( Ly)ldB] 135 79
Alz=g g3upd 0.1 0.2
Alzgl sebuE el WEEAE t2A & el o
Bq (Eb/No)gkol tﬂ°}7'“ E]*E‘ ] 3—?’5]}5 ﬂ-l— ]Eoﬂ‘j"]?—_“

(1075 47 AT (Eo/Ny) = QPSKE 3ol 1565
{dB], 16QAMS9] 729l 17(dB]e] 3, 64QAM2 445[dB]7t 2t
Zt P a3
A4 (DI} <E £F olE3td $AEHI W
2 A a3 e A Ade <FE 59 2 <X 55
A $4&9 l o2 \RgAE shed Aot <
(2) (D <FE 3> <HE 4> o] gdle 7T
Aok 92 %—01, <E 5>elA #41%Y 0dBWU 4
QPSK¥ Z=W 4o iste] Fatd o3 Aok F4E
0dBWS A% <& £7%S 4 @9 a9 & 4 3%
S8t A wbES 73 134km7t Ut

L @ o Ay [ oot B

(2 5 SMEa Hxwo] 2 d8kdlkm]

EVAEY-| A7 [km]

[aBW] QPSK 16QAM 64QAM
0 134 82 114
-1 128 713 102
-2 122 729 9.2
-3 1165 68.2 83
-4 111 64 75
-5 1065 59.7 6.7
-6 100 55.7 6
-7 9.3 52 54
-8 89.6 48 438
-9 846 446 43

5. EIX[E MMDS 'Z4lofjA dzte| ZHyd

FACATVE A% A d9e] FAMu2E Agste=d
A AN ZE 2 AT He A Fell sust Azte
AAolth, & =EdAe 4%eA AMdd gxd MMDS
da WA F& ol &8t Az HS Adstiz .
FLER7N A= LMDS BAolM Azke] S T8t
FRERAMNA 78 PHES & AY A Fag
AAHE e, A, zela C1F neshA ST

o
}rl-"
!
T oo
o

51 M U8 ZhY

A YRS oA s99s JgAE Y S
Adzre] A 2 aAEstgdo R ot YA
AHAMANAL T HbgolA A AT Aol
o AHAEE Fog BA w2t 27)7 dEdg. Al
el roll-off-factor’b 0.3%1 24 A&d] F-&HE 40dB
opdelgtn sk Aol TAL AT 124E
2 AR"d g MMDS A9 oF 6kHzol 4o H3E
Hge Folof it EME SFAAERY LS FTF
o2 ARE Fraite 73-?—011 FAEHNETIE F417]9
s e g 2@ ol %Y A8
A FAZ F3 Folok gt ARz wApd

(T

‘ng
2=

i)
NI
-~

I



CIXIE MMDS &A10] ZUSIBUAM J7IXI=Z SUESH0 HE 3N

e T A9e GAS IR A8 FoeE
ANEE o BAE ol gah F9ol WA BAelt

52 4 zte} 21y

FHCATVY 2 62 A9E A d92 hro] Aulx
g AFsted old $4¢ FoFdde AHgste T
Aol 712% FAgg o] ZHiAY EHul Ao R gF
Aol EAsHA Aok NA=w FAEHo] ZE oA Zra
7Hdstd fatke AEek AR B C/DE 4 99 2

1
2
C 7
—— =10log =10log
I Py 12 n 12 n 12 .
[ r3 ¥y
”1:Q!s}hﬂiyfn:n-awﬂ@ﬂi(">l) )
-IPN|
X HelR I
(3% 4) 37, £HHLE 0|88 44K 4
(27 e A2 v AY AHE Ura 535U
AREE S FIQIZMT o] FAlEE HYAE JHVIA

239 Aelg e agelt.

(29 5t FA4E A ASHEA 54, FHARE o]
8% 499 A TS ek 2y, oln YA
A% Whg olgakA @ Bl wal O/t o SBAE
371

gt

8 ot AL 1

= Jhelxt I

Ml TEAd
=2 L

i

4 443

bl
Ar

(3% 67 (28 D 648 4 AAX AHE 0|83
F= B9} o8 Aol (/19 Aolg vehhE 1Yol
o 7hdA 09 Agels dd4s) AuAL 2AR 7
A1 o Fol A= Bojde ¢+ Avh wHow
A3e Ageks A7 A @ A% s 1 4%
ol A oF 5aBoIA 10dB7HA Abel7t WAl Bk

A

HdAt T

JHdA O

(22 6) Fu% HALS B2l 6HEf 4

7t Xt 1
IR T

(I ) FI5 AR % HTE 0/28 64eid

(29 9€ 84 A 47N BhE o3k Aol C/el
ol & VEhlE 2eolth gdE A9l A9E ATHE B

olel Wl Fzte] WASA W o] FEL dEjutelH

>
fo
lo
&
¢ ok
o
™
k)
o,
ofh
e
N
2
e
=
ofy
i
214_
o
}Oll
N
Hoto
e ofr

JIRIR T
Btei
&

L
]
=
4
_t:__l
=4
2
>
ok
%o
e
_El
i
°
]
o
(o]
&
™
i



444 S2HEIG2=2X C M9-CT HI3=(2002.6)

<E 6>4 F& A& TJ%—’F Ag £& dehia F
Ae Fae QLS IS guidch =3, <E 6>A
Cle 4 (9% &3t ?6“:} Haeke o8¢ 4 A
4o 4% #8§ 7t AR FE FUREIAT OO 2
HWHOR Gropx|7] wiEe] F Afolo] A M=ol e
st <& 6>& 4 9g A (10& ol &std 7T £ 3
o g B}, <X 6>olA $45Y 448 A A$ H
st ARg- 73—°r of ate] Fatd g At F 7k
e 13010 )+ 4(E ) x50 A/ 1A T 7 F
H dg4) = 26000 &t

F7HA = (1AEA3DSD * AE £+ F Hd F(503E)}

/A% 89 FaF gos 10)
(E 6) & 20| E C/12 HdA

B CM@B) | & H9AFDS)
HERNE b 2600
e Al @, R4 | i 1300
#@), FAQ), oarg | L0 1500
EERAES b 3900
6aEl A | £, FAD, BANE| |17 1300
70, 740 | bl 130
ARDH e 5200
gdE 4| R, FAQ Liess 1300
F), FAQ), Bsarg | L1208 1300

(=2
¥

=
=

HZ e AHEAPE FE3dA vESa 335 649
TE AQ Aol Bo] BaskA] gL 14 B EYAES
o] &% 74 CATVZE =3 gith olgdt 4 EYA
143 Mu)2el A CATVE 4 MMDS, LMDS
I MVDSAlz=dE& dx U, 59 2 fHe
wakA d 2 AEEHL ok
ToAE Al2d deidEd wEg FIaAE At

AAd ol C/1% 7= E A 5 By
EEdA, dxd MMDSY Alxd stziu)go] wa
3 B3 232 298 0dBWAA -9dBW7HA &
7 QPSK, 16QAM, 183 64QAM HzxurAld ulat
Azte] A WAL Hof 134kmolA AL 43km7ARA
7Fedich ®=3 £ =8eA, 44, 648 22ln 84
A, A, Fatg A9, Fa AAE Qs G0 it
T Ao 7RAE A 5200DSIA A& 1,300DSI
A 7Fs . ol# @ Zabg Fhe, Mz nE g

[

TAOE

=

e g

-

=
2
o

s
=

=
T
A
B2
T

B
=X

{t

O

}

U O R v )
roeoh e U

2

to

(o4

FAEHE VM o A$NE0 B2
Aol B A EFEE ¢ F AT B,
U2} 3= trade-offe] BAC A%
Atk do2 AR AdsAd W 4 wgs vt
FE o A7 F7F H49 14 54 dolHYR ¢
& A E°]f4 olo] me} MMDSe] =73 2 ¥
3t ATEE HWol o|FojHel & oz AL

Mol o 2

2 R

i“}ﬂ
0

Q o me
%

N

T

ue iz r

o nE o o ¥ oox U
bacA

KNI
b
2
;:10

, BA7MUAT A28 AQ
2 75, AR, A26A 53, 1999.

[2} Frigui I Schellenberg J, “Providing effective internet
services in the MMDS, LMDS, MVDS Environment,”
International Broadcasting Convention, September, 1997.

[3]1 DAVIC 1.1 Specifications, July, 1996.

[4] Benard Sklar, Digital communications fundamentals and
applications, Prentice Hall, pp.187-244, 1988.

[5] Teodore S. Rappaport, Wireless communications principles
& practice, Prentice Hall, 1996.

[6] CCIR Report 721-3, “Attenuation by hydrometeros, in par-
ticular preciptation, and other atomospheric particles,” Re-
commendation and Reports of the CCIR, Vol.V, ITU, Ge-
neva, 1990.

[7] TTU-R Rec. P837-1, “Characteristics of Precipitation for
Propagation Modeling,” 1995.

{8] ITU-R Rec. P838, “Specific Attenuation Model for rain for
used in Prediction Methods,” 1995.

(9] BAL, H@, A% “TU37E LMDSA =" 9 T2} 7]
A7 29 @it M2 Yaws £47 A3 =8,

A363H, #6%, pp.479-490, 1999.

(10] gehs}, Ha, &43 A4F, ‘AL LMDS Alz=de 4
vl A A #e A7, S5 B E=EA, Vol24,
pp.1608-1615, 1999.

~
=
o,
olo
—_ =
=
o
oX,
W
ox
o
of,
o:i
=
18

LI

e-mail : bicho@sunchon.ac kr

19873 AFaoistn A4 (A
19009 AFeUea Gae AR ety

(F3H4AH)
19049 JFaieta oot B3 e}

&5
19871 ~198841 Jé AR (FEgdTta
19941’3"‘@]“ =3 hal
Bk UAY %*JOI%, A9 524
)

[
Helultlol g 14 B AA, FAVE AR



