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SUMMARY

Radiocommunication has become i1ndispensable part to
everyday life of human beings. It 1s used in a growing
number of services like national defense, public safety,
business and 1ndustrial communications, broadcasting,
personal communications, etc.

Radiocommunication systems utilize the radio—frequency
(RF) spectrum which is a natural resource available
equally to every country. But the RF spectrum 1s
supposed to be limited by technology and management
capability. Great capacity can be found within the
spectrum when 1t 1s properly organized, developed, and
regulated. Therefore, it 1s recommended by the
International Telecommunication Union (ITU) that each
country must develop methods to manage the spectrum
efficiently and effectively for maximizing the benefits
of this natural resource.

The ability of a society to maximize the benefits of
the RF spectrum is closely dependent upon the ease and
fairness, managed by each administration, with which

users gain access to the spectrum.



Recognizing the i1mportance of spectrum managers and
national spectrum management, Korean Government has
developed the Radio Frequency Management System (RFMS)
in 2001, and has been operating 1n regional
administrations, for facilitating efficient and
effective national spectrum management and monitoring
in Korea.

One of the main spectrum management functions 1s an
engineering analysis which contains the topics such as
frequency assignment and licensing, wave propagation,
interference analysis, and sharing frequency bands.

Main purpose of this project 1s to provide
systematical and technical 1ideas for 1improving the
engineering analysis function in the RFMS, by deriving
criteria for the automated selection of the adequate
interference analysis and wave propagation models
derived from the specified environmental and system

parameters.

The i1mportant subjects dealt with in this project are
as follows:
1) Study on basic concepts for interference analysis

o Establishment of interference scenario:



P scenario between fixed services
P scenario between mobile services

P scenario between fixed and mobile services

o Classification of radio stations and services:

based on ITU RR
o Establishment of system parameters:
mobile stations, base stations, fixed stations
o Sharing objectives and Criteria:
» definition of sharing objective and its application

» definition of sharing criterion and its application

2) Selection of adequate wave propagation algorithms:
o characteristic analysis of wave propagation models
recomended by ITU-R, as well as currently used in REMS
o achieving the automated selection of the most
appropriate propagation algorithm, among the

ones provided in the REMS

3) Study on interference analysis algorithms:
o general methods
» minimum coupling loss algorithm:

— based on minimum receiver sensitivity



— deterministic methodology
» enhanced minimum coupling loss algorithm:

- calculation of separation required not to make
interference between interfering source and wanted
recelver

— quasi—analytic methodology
— applying link availability concept
» ITU-R SM.337 :
- using concepts of FD and FDR
— interference calculation and transforming into
frequency and distance separations
o methods according to systems wused 1n different
environments
» ITU-R SM.337-4 :
— intermodulation interference analysis in land
mobi le
systems
» ITU-R F.1095:
— coordination area determination through analysis of
fixed radio—relay stations
» ITU-R F.1096:
— analysis of line-of-sight interference in radio—relay

systems due to terrain scattering



» ITU-R F.1334:
— establishment of protection criteria by way of
interference analysis between IMS and FS
» ITU-R F.1402:
— establishment of sharing criteria by way of
interference analysis between FWA and MVA
» ITU-R P.452-10:
- Interference analysis between earth stations at

0.7~30GHz

4) Extraction of criteria applicable to interference analysis
algorithms:
o applicable criteria of interference analysis algorithms
- extraction of automated selection of the most
appropriate interference analysis algorithm,
with respect to frequency and systems to be
applied
o protection ratios for different systems according to

[TU-R recommendations

5) Proposal of methodology for automated selection of
propagation algorithms and interference analysis methods:

o providing the REMS with the function of automated



selection of propagation algorithms and interference

analysis methods

o 1llustrative example to apply the proposed function
in the REMS

The results obtained in this project are expected to provide
efficient procedures for coordinating and licensing requested

frequencies and radio stations, and thereby to improve the ability
of the REMS.
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017] A, Lis: 24 320l A= &4
Lpprs: A &3kl e 314 &4
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AAHEZH
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ot

Ef
] AAEAAM ta T 7R Y AFEY FJHE a9 st
- 7% 1:12.5kHz A| A" 25kHz A A€o 714

- A% 2:25kHz A ~Elef 12.5kHz Al ~E1Q] 7HA4

3E 42, O 7 A&E Aol 1H4del st OCR(dB)Z ¥

Af (kHz) 74$-1: OCR(Af )[dB] 74 $-2:0CR(Af )[dB]
0 0 0
12.5 26.4 29
25 57.7 58.8
37.5 57.7 59




F4-1, 42 &7 F7F wg xrl 17dB, 4 o]F A]AEC]
90% AW A7} 32km & W o] 3% FA7] HdH

P, = P, —Ly=-128dB 7} Ht}.

el A

PR o] wo] & I d¥L  Py-a=-146dBW ©]1L, T3}

5 o143 Ag ol E 433 git

¥ 4-3. F35 olA Af (kHz) ¢+ 223 Al o174 D(km)
Af (kHz) A5 1 9 A5 2: D(km)
0 107.5
12.5 72.5
25 33
37.5 33
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2) Freol E=AE  w, SINAD(signal-to-interference ratio



including noise and distortion) & 12dB= +X#|3}7] $I3F

T

dle] 32 -145dBW

4) B FA7= LT eirp(=20dBW) AHE-

® 410-470MHz t]&le A 2] 7HA Ae .
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PM) . 20716 248 & Wz W75 (dBW)

Pi =P> _ﬂlz _ﬂlo - K(2),1 - LlO

2. ITU-R F.1095

A71= 14 AF-9 AutSA(radio-relay) Al ~E 8 A9 %
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0 Ak FAT Aele] A el HEE A
g w9 58 AYske woH PHE AN
> vholaz sjoln creltel wEgow s, 71E

249 AY B4 A4S 99 AHg

_61_



> 71= Ui ompola®E HolB =9 F H(F]E

2t 2 AY ag, o] A el tiet A T A
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> 1% A9 o9l A 1

24 Ads o= & 7IE Aol " =24 AdE {
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. 2hd=ozRE Ag dus gojx x oA A

= (dBm)

Pr: 7Ha=F qHEIUY] oA Fx tfdFof st
Hol A5 ¥ #E(dBm)

Gr. 714529 A% Qe o] =(dBi)

Gr. g4 a=ro] 4241 QL o] S(dBi)

Dr. g2 71 0 o9 %41 etelnbel oteL) w3 (dB)

Dr. tp2 2t Go)xy 9] 421 <lELte] oL} w3 (dB)

LA A7 sgd g3 & A= &dde), ol
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P(0i)=01:/180

o =4 el AL vehi 24 Ae NS deat 2
R,(0)=1-P,(0)

3. ITU-R F.1096
A7IM= AasA AL AAM A Gatsde] ot 7 AY A

AL el sk tHET

7h ARG Arbel o) oprje AupFAA AT o R O] kA

IS AN 28 Abolol M M e AEY A7l 5¥s] 3 w7
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Portion of elemental scatterer
visible from both 75 and Ry

Portion of lerrain
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4. ITU-R F.1334

o 71X+ LMS$}F FS7F 1~3GHz thel oA a4 o FSE H
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R

71 9% B Ve A= 99 WS AAEka o 2 A
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7} FS$} MSe] 57
(1) 78 5 A 2E

oAAH FSe] 542 3% 458 v ESE FSoll whEske] F7bH
o7 mgstoiol & EAHES vad o] Aesiilth

o 117 AXAFle szte] #wAE U SAE

> Aol Az dukd o g Jhed ZAejEo avE ¥

gk ooe] Al Aa Ao A3z FHoldo] F5H
Aol A, #loldo] e 7Y gle 7IRke] rEe
s 54 24

> Flat fade 7}7 : &ubA © 2 30-40dB

R
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3 4-5 (a) 1-3GHz oA F&sts tAE AgsAAA~H 74

54
Wz 0-QPSK 64-QAM

Qe o] 5, Geg(dBi) 33 33

F21 18, Pes(dBW) 7 !

e.i.r.p,(dBW) 40 34

5 S (dBW) -125 -130

] & 2, B(MHz) 29 10

-131 -136

Hd -7 1(1/N=-6)(dBW)

% 45 () 1-36Hz helel Mol iy A2®el 714 54

H Central station Quitstation
FE -2 & 1A E HAABIE
Qe o] 5, (dBi) 10/13 20(chd =)
21(11419)
e.i.r.p,(Z th)(dBW)
- ofdE ] 12 21
- gA4g 24 34
& #] 4=(Noise figure)(dBW) 35 35
I £2(dB) 2 2
IF o] = (MHz) 35 35
Hd 3 87ts 3t
3 A8 (20% Al
2 A (dBW) -142 -142
(dB(W/4kHz)) -170 -170
(dB(W/MHz)) -147 -147
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2) 574 ol's A5 A 2H

ANrE LMSS] 54

hya

4-63 o}
U3k 2ol A skt

Sk LMSo @&t H

7hA o2 g stolof 3 EAES
X 4-6. LMSOIA 2] & =Hebv]E
o A1 of A2 o A3 of| A4
AE Ho] A R2 base/ R1 R2 R2
personal
A& 719 TDMA FDMA
ITDMA
FEYA 71 TDD TDD
FAl A= (w) 0.02 1 0.12 0.01
St ©]5,G, (dBi) 0 0 0 0
e.i.r.p(dBW) -17 0 -9 -20
755 (dBW) -152 -152.5 -146.2
@) =, B, (kHz) 50 135 576 100
A 1(10% -149
A5 1)(dBW)
T AARS 16 10-15
A H
e A ol FE= 1/16 1 5 1/4

7N, m

NS

® R2: Jjel&EAl

® RI1: ol REREXIS 71A] = Alo]of| A o] Fo] A
U, 7] B3ar A ARl F

Al AR 2%)

ps

® FPLMTS(future public land mobile telecommunication systems)
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() Ha
® MS o 23 FSZ 2] 7H(MS->FS)

® FSol 2% BSE S| 1H(FS->BS)
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(4-1)
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(2) FSel A e MS=ref dist & 7%
T el " BXe 21 = FHE Fo]X) a1, X2=Q(k), k=4

SEREY

TC
s

rir
o1

=

N

H =10-log N +5-log[N -exp(X’c?) (N =1+ exp(Fc?))]

A =0.1log10 = 0.2303

Ao e B AudaE % P elA Un(dBm) 7H-A_E
TER 54 AAAH, 1 SdE o= 2ok

- L, —Lg +H +koy

o] W] EFAAE oy otk WEHA Unol 28 @ ok 2
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L, >P

tm

-A2-L,, -Ls +H +koy, (4-3)
(3) 2GHzel djgt
3 4-58) 460 Fo]% FhE o] 83kl o =6dB (shadow fading dB

spread )= G X,

® FPLMTS->FS

e 1t A9 Y 32 (s Bu edB A A@4-2)E

Prob[Umn>-113.9-6.0+3.0(dBm)]<X2, X(2)=Q(4)

® FPLMTS-R1
Qo] Folx 7Fg ¥ g4, N=5.0, H=9.48dB, &, =3.80dB= 7}7

e W TH /e e o] dojHw,

L, >30.0—(~116.9) — 3.0 + 9.48 + (4.0 x 3.80) = 168dB

® FPLMTS-R2
9ol Fo1@ 7Hg ¥ &4, N=10.0, H=13.2dB, o, =2.93dB% 7}73

Be Mol Fh FS T 2ol Aotk

L, > 20.8—(~116.9) —3.0+13.2 + (4.0x 2.93) = 159dB
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o 469 oAl4clN, BH A Wde] thste] HABS
25MS AHEA7IA L Hotel A9 ader Aol i, webd b
B5E BN B wE: e

1= Ir—10l0og25 = -150dBW Z= A8 7}k

® ik St o] F A9 e.irp=-20dBW(Z3E HH=10mw, <tE|Lt

o] 5=0dBi)°]™ ©]Z4-& -20-(-150)=130dB7} & & 3},

o wol FHoto] A(Fs ¥4l etEly Ao RHE 33km HoiA
I -3dBre] boresightE 7FA= 3h)ollA e 712 AR EA(L)O]

78.5dBe| ™ 130-78.5=51.5dB2] F7} o]ZA o] I Q s},

o ol 4 AYel gl 48 5 Atk MS FAIILFS P
oG Al SEEE Al B9 A4 ¢
&% 4§ st

® FS AQEUZFE F=E 33kW HoAXl 2 -4, <t} front to
back ratio”} 60dB(c}F & Al%59 <tely et 7Hgskd
-3dBre] boresight FeollA el dEEHe] 7HdE el front to

back ratio2 T 3lFo] AE5EAL Lt=78.5-3.0+60.0=135.5dB ©]t}.
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29000
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5. ITU-R F. 1402

1) 7H8 A+
® I 1: o] TF AR EHMWA) A2l 1A e
I-a) FWA 7] A= => MWA A2}
I-b) FWA AF&-2}F= => MWA AH-2F5(TDD Al Elof 3tsh
I-c) FWA AFEAF= => MWA 7| A =
I-d) FWA 7]#] = => MWA 7]#]=(TDD A~ el g3
® 7% Il:FWA A|AElo] 4] W& A9
I1-a) MWA 7] ] = => FWA user station
[1-b) MWA AF-8-2F= => FWA AFS-AF=(TDD Al A~ Hlof $Fgh
l1-c) MWA A&AF5 => FWA 7] 4] =

[1-d) MWA 7] A= =>FWA 7| A= (TDD A|A~®le] 3k3h)
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(2) 1+ ALt
o 7t y AA

ey v A Aol Ad, A &8 A, HEHY o5,

-TDD %74 :1-d) FWA 7]A] = => MWA 7| A =

-FDD ¥4 :1-c) FWA A2t => MWA 7] A =
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b) 7% Il
-TDD 37 :11-d) MWA 7] A= =>FWA 7] X

-FDD %74 :ll-a) MWA 7] A= =>FWA A}F&-A}=r

U FWA A AE 714 0 2 7 E] MWA A AElC RO BS 7]+

(1) TDD 374 119

- Ho) B4 A <N+ X
s Afole] HaAele] oe A 4

L(dmin):PtC_LfC_LfB+Gc+GB_NB_X
L% Aol AxAwe] o@ A5 &4 -
L(dmm) Ps —Li —Lg +Gs +Gg =Ny — X

T MWA Al AEl ZF 0 2 HE] FWA A|2~ElO 29l W3 7%
- A% N ), N-a)el MY Al ool whE ke
A% 19 I-d), 1-c)el A o] Alvka] 9o whE zHd e e Srbo o),
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2k At o

1.9GHz tjdo A2l 7Hd e Aty Qs dut &2 AAaksd
A W Ay o E Ko
FWASF NWA A A~HElo] st du} &2 AALS Zs] -4 A
S AR ZF Al it 7H ARER 3 4-70] YERS)
=3
FE 47 FWAZIA =73 MWAZIA =72 919t 7R e Al A8 gheto]E
vle}m] & vl2}m] B
ClE] Ho] ~ R2 A 10dB
A A HE PHS to PHS-FWA A= -109dBm
AEIFEI A TDMA/TDD Qe L}o] 5, 10dBi
1} 2] gy &4, 1dB
&3 NE 4 A 5l 10m
217448, P | 13dBm(avg.)/22dBm(peak) | 32715 1/N XdB
o) & = 300kHz
o UF =4
L(di) =Pc —Li —Lg +Gc +Gg —(Ng + X)

=22-1-1+10+10— (=109 + X) =149 — X[dB]

e oA Ag Ant

T2 =AY A MWA AlAEIE FE AT A o
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102 10! I 10 102
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About 30 km

™ 47 014 A ARt
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L, =[52.53-36.45log(h, + h,)]logd +61.93log(h, +h,)—89.24 [dB]

- A8 M9 :100m ~ 5km
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(3) AZ A A At £ oS
@ B A% 2 A7 £4 o] Z(k=0.7)
@ d<Bp ¥ W,L=Lo+La

@ d>Bp ¥ uj, Bp+40log(d/Bp) A2 &A%k L(dB)

o = A o A 54 F7 o

et g 54 Al Al
e 22dBm
QHEL} o] 5 10dBi 10dBi
Y &4 1dB 1dB
QL $=o0] 10m 10m
» B, =(4x10x10)(0.158x0.7* =5166.7 [m]
> L,(d=B,)
=[52.53-36.54109(10 +10)]109(5166.7) (48]

+61.9310g(10 +10) —89.24 = 10.3

> Lo(d =B,)=20log(4x z5166.7/0.158) =112.3 [dB]
> L(d=B,)=L,(d=B,)+L,(d=B,)

=10.3+112.3=122.6 [dB]
> P(d=B,)=22+10-1+10-1-L

=22+10-1+10-1-122.6 = -82.6 [dBm]
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step 3. :

717435 dHolH

AN(N —units/km) : 718 Wl 7} W& 1km o]l A €]
it A 28 A dEER AR ZEakds) 3 Aol
E 40 et 449 5 Qe A da AT Al
st dolelE Alw sttt

Bo() : 7F W 100mu e dir]HeA =d Al 74
£°] 100N-units’kmE Z= 23 W& A|7HE,

al
Aol MHAA Avte] o3 AR WA W AL A}

N,(N —units) : 3l B =#42&, o312 gFd Akst o

AYFe] 91 WskE S48 98 diFd Ak wAY

oA ol g

S 1Al g WA dake) A A, g v

=2
=3 Zo] AR AL

ﬁ _ 10—0.015|¢|+1.67 'ulﬂ4% for | (0 |S 700
* 47w, % for | o |> 70°
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Al
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I A, B4,

2YH &

Trans-horizon

¥ 411 AR ZEaY B ogRE dojxe vt o gk

Path type parameter | description

Trans-horizon d Adl & A= A2l (km)

Trans-horizon dy, d, |52 etHUYERY 15 74749
horizon7}#] 2] A 2] (km)

Trans-horizon 6,, 0, %<4l horizon 3% ZF(mrad)

Trans-horizon 0 A2 Z-A 2] (mrad)

All he,h, sl 29 EY 4 Eol(m)

Trans-horizon d, | 2o Ag QY =o](m)

All @ T e Aves A2 FEY AZ(km)

All d T AE T A AR vE:
w=d,/d
AAAe®E S AEY 45 0=0

Trans-horizon B WA ] G EEE 2 9 A
BAEE webA sz 2] A2 (km)

Trans-horizon d, T HAA S we T3 3" A
(km)
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step 5. A3l = A4
Step4oll A AeiE F=Eel o]e] Fast R tgte] &
el wel IHE S ol SETh

T 4-12. AA A =& = wH

4-129]

Az g | avds A 54

I A L, (P) = Lyo(P) + Ay + Ay
A = dS5E V2 dAE &4

714 £

Lo(p): 7HAIAg el gl Tz AIZHE p%E

A Ay A9 S8 B Y] szo]-0l5 B Ite] ot

AMBEAZ | L(p)=Ly(p)+Li(p)+ A + A,

S8E 2 | Lg(p): 212 2ol ofsf 318 ARoA el Al

7IA A & pell gist o= &4

[dB]

Trans-horizon

[dB]

L, (p) =—5log(10 %?% +107%%% +107%%=) + A + A,

7}, Clear-air A3} 2d

1) 7HAA= dsb (E3F &3 29

ANAR Ashell o7 AZE p ()T 2HEA i

% &4 LP) & T 20l g8 Fol Ak

Lyo(P) =92.5+20log f +20logd + E (p) + A,

_97_



s

@zl e

o] v &, YgsdZ 9 5 (focusing)

™

2) 214

)

=l 9

314 wAY

Uk p, BTk 22 AIRbECA, ti71Ee =d2E

=l 9

A v AY

Q)

PREREE

4]

9

p kel o

e S [ AR = e A R AR

ZE=t

k(B,) & w3k 22 3=

oS
) .

k(p)2l %k

[dB]

L (p) = L, (50%) — F, (P)IL, (50%) — L, (80%)]

AlZbg o A= ]

O
1

® 1- 50%Ktt X

~
file)

pig

iy

iy

<

oy

ol
)l
ay
o
S
o

E

g
Bo

B

Al
=

4

of e 712 AF

o
=

919 Azt

=3
=i

0.001~50%7}A]

S
L.

_98_



n_AIO
)
oW
B

N
4r

A2k 9

S
L.

Abel Bl sk ub

™

i HARE

9|

Aol o)

9% =

[e)
Qe 7hy

s}
-

A

o
<
vA

s

¢ o o

31, trans-horizon radio-relay A] 2~

2 g5

Bl M o] dul Artel=

¥

)AO

o

50% ©]/e] AlZF

-
L.

1

e

<)

B

o}
=<

A

3}
ol

o =TE &Ho]

I An(dB)S} An(dB)

4

S

o 9

=
=

]-°]

o
3L

2/ E] 2] nominal o]l o

=
=

= gojer}

ol 2

A

3l nominal

s

]
&

ol
e

J_,NO

B

CR-E R CRVE R

olo

I~

1A, & clear-air o=l

9|

o} AJZbEol o

L

_99_



3 4-13¢]= ITU-R P1058°]4] £o]-o]5 wA o] g disf 4
o= Z# ¥ Jhe g (ground cover)”} FElEo] Qlth. Nominal
clutters=°o] hy(m)e} SHlUZHE ] Al dkm)= 7Fg thxzel
248 YoM H oz e ZFE e g Eo)
F o AgstA &l Helre FoIx grsol F4-13¢] Fox

== g = Stk

3 4-139] o1& Nominal =°]2} 72|+ ITU-R P.1058°] A2+

54 ol H 9 A % 6,& F4% 5 UA @k

i)
i

® =o|-0]5 1dl (the height-gain model)

o

Aol SRR uEe] o§ F74H L4 the WA
oa el

A =10.25xe % (1 tanh[e(h1—0.625)]) -0.33

a
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(1) 34 % ol JHFZHFE ] TV HF B

B3
CEREETETE

= 9% Ha AAGE
I v

ol (<]
W2 oo HAAARE A5 ViHS v
(41- (76- (162- | (470- | (582-
(dB(uV/m))
68MHz) | 100MHz)230MHz)|582MHz) 960MHz)
A ZHE50%, 5 7HE90% 46 48 49 53 58
A ZHE50%, & 1HE50%) 48 52 55 65 70

(2) 174, 4 ols AFEHEY U B
® 525-line A]A~El (M/NTSC %! M/PAL) Tropospheric interference,

Unwanted signal: CW 7 2] ]

Fh A}
-1.5/-1.0-0.75/ 03 | 1.0 | 2.5 3.0 | 3.5|3.7 | 4.1 |45
(MHz)
NTSC(dB) 5050 |
PAL(dB) 0 | 3040 |50 |50 |37 |45 45| 45 15
Monochrome(dB) 26 | 25 | 20
® 625-line A]Z~El, Tropospheric Interference
s 9 A MEAS T35 ZH(MHz)
A= W19 PAL SECAM
-1.251-1.25 5.7-6.03.6-4.3 5.7-6.3
MHz | ,. 1-0.5/0.0/0.5/1.02.03.03.6-4.8/ . S s
) O )] C) 1OC)
dB | 32 | 23 | 44 47|50|50 44 36| 45 25 40 25

(") HLKLL @gn)d Al 2~E
(*) B,D,GK =#n]d A ~E
(*) B,G @8] A A 2E:53-6.0MHz

(Y) ol @2 & AL dlM F=
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(°) D/SECAM and K/SECAM: 5 dBE T &

® 625- line systems, Continuous Interference

Frequency difference between unwanted and carriers (MHz)
= Wl PAL SECAM
-1.25|-1.25 5.7-6.0/3.6-4.3| 5.7-6.3
MHz| , |-0.50.0/05/1.02.013.03.6-4.8 _ | S s
) ) )] ) 1 O))
dB | 40 | 32 | 50 54|58|58|54/44| 53 35 45 30

(") HLKLL &#n]d A AH

(’) B,D,GK & H]H A|~HE

(’) B,G ##8]d A] A= range is 5.3-6.0MHz
(*) ° # B AY Yol f&

(°) D/SECAM and K/SECAM: 8 dBE U g

® TV old=21 34 A5 (dB),

A S CW i FM 574 Ao

A 58 As
3 2 7R Als 7 g o Tropospheric Continous
T34 ZH(kHz) interference interference
FM AM FM AM
0 32 49 39 56
15 30 40 35 50
50 22 10 24 15
250 -6 7 -6 12
oTVe XY &4 415(dB), {HAE (CW = FM &4 7o
Y As A3
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FM/CW () AM (Y | OAE (%)
12 11 12
12

—

Digital

@
p—
[\
[
[S—

() FolRl ke HEAA DAY SHA 2D AT A WE 5ES 9
stol F7h 6dB7} B8l

Al
2
(*)ITU-R BT.6559] A1E W&

021 d Y K I H], 525-line NTSC A AHl

%514 AHMH2) —— |
Continous Tropospheric
-7.25 -26 -36
-5.25 -15 -25
-3.5 10 0
-2.25 3 -7
-1.25 20 10
4.75 16 6
5.75 5 -5
6.75 -9 -19
8.75 -22 -32
10.75 -30 -40

e¢l 7 E HFH| 625-line AAHE
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H 3 H| (dB
34 AHMH) . )
Continous Tropospheric TV A 2H
-14 -10 -15 B,D,GH,K.,KI,L
-6.0 -10 -15 B,D,GH,K.,KIL
2.5 11 1 B,D,GH,K.KI,L
1.5 11 1 B,D,GH,K,KI,L
-1.25 40 32 H.KLL
-1.25 32 23 B,D,GK
5.75 30 25 B,G,H/SECAM
5.75 35 25 B,G,H/PAL
6.2 2 -12 B,GH
6.75 30 25 L.D,K,KI/SECAM
8.5 2 -12 L.D,K,KI/SECAM
15.0 2 -12 B,D,GH,KLL
e 24 WE BT E 9% HA AAUE
Ha AAZLE (FHY =] : 10m)
Brexy Al 37(dBuV/m)
2EH e A1 48 (dBuV/m)
Q) HEHTFEFEHY Y olFdF BE
ox'd 7tZAo] 25 = 30kHz & wio] otd =T S olFdF H
TE A% HA: AAYE
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Tk 9] HAEAAG = (T LE) (dB(uv/m))
(MHz) Signal quality grade 4 Sound articulation80%(*")
44-68 19 -
87.5-108 20 -
174-254 21 -
470-582 24 -
582-960 38 36
() Wl 80% ol4e WA TolEe F ot A
ot Y S ol HIE F HA AALE
HAEAAZE (T %) (dB(uV/m))
Ferquency range 7T 14 QPSK,
GMSK, BT=0.3
(MHz) 50kHz g 747
, 200kHZ g t4
3x107"BER
582-960 30(Y) 32
o TV I% AT £ o PV FHE W K olF AY
of et ®EH
A" A
77 /4 QPSK, 50kHz GMSK, BT =
b &4
Azt 0.3
}\]isﬂ
3x 107 BER 200kHZ
static Fading(") AdzrA
X 5 H](dB) 10 11(» 173 9(®
() Felgo] Ash= Az L
() ekt 59l Aakx g A5 WxE PAL 27, TH A
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1 % H](dB)
gAd Al A"
Tyt o)A 7 /4 QPSK, 50kHz GMSK, BT =
(kHz) ohd® a4 0.3
=7 Al2E 3x10BER 200kHZ
static Fading A4
0 10 11(Y) 17(%) -9(1)
15 6 - -1(") -
50 -5.5 - -42(%) -
75 -17.5 - - -
100 275 - -57(%) -
200 - - . 90"
400 - - . -41(")
600 - - . -49(")
M I W 4 AT Hx WA sdeta, i Al BA

AA7E A g=ofo ¢

2. W& G5l tig 3w A

ITU-R BT.655°]& W AlAd 7He] B 5 $J3F Hon|7F A
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(1) 525 241 Al AH)
o =< A A

- Tropospheric interference®l| T3t .S H] :45dB

g 7H4 . -13dB

i
- el Ad 7Hd - -10dB

Image-channel
L VHF UHF
rejection(dB)
System M(Japan) 60 45
Other systems 40
® overlapping g 7+
Unwanted 172 JAZH(dB)
signal Vision signal Vision signal
FM- AM-
Wanted Ccw negative positive
] sound sound
signal modulated modulated
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Vision signal
negative

modulated

+4

Af(MHZ)

1.5

1.0

07103 1.0

2.5

3.0

3.5

3.7

4.1

4.5

NTSC(dB)
PAL(dB)
Monochrome

(dB)

30

40 | 50 | 50

37

45

50

50

45

45

45

15

Monochrome

(dB)

15

33 | 33

25

15

X % H]|(dB)

® ¢l

s Ad a4,

LIS

Ad A

(2) 625-2}21 A|AH

H 51|

VHF tjj <
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FM AM
-9dB -8dB
- 81 A 7Hd, UHF oo
Unwanted Protection ratio (dB)
signal
D,DI,
Wanted G H I KI L
K
Signal
G -9 -9 -9 -9 -9 -5
H -9 -9 -9 +13 +13 +17
I -9 -9 -9 +13 +13 +17
D, DL K -9 -9 -9 -9 -9 -5
KI -9 -9 -9 -9 -9 +17
L -9 -9 0 -12 -12 -8
- A A kA
System D, ,K Other systems
-6dB -12dB

® ojujx g kA

- Tropospheric interence (UHF tj &)
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Unwanted image
Protection ratio (dB) Remarks Signals
signal g
Wante G, D D,DI,
I KI L 3 Ko
Signal H (PAL) K
DI, G
(IFy= -1 -4 -12| -12 8| n+9
38.9MHz)
H
(IFy= -1 -4 -9 -9 -5 | n+9 | Vision Sound
38.9MHz)
I
(IFy= -13 | -10 -10 -10 | -10 6| n+9
39.5MHz)
Vision
D (PAL)
8| -25 -20 20| 20| -16 | n+8 G H: Sound
(IFy=
sound
38.0MHz)
3 3 3 3 3 5| n+9 Vision Sound
D, K Vision
(IFy= 2| -15 -12 -12 -12 -8 | n+8 G H: Sound
38.0MHz) sound
(SECAM) 13 13 13 13 13 15| n+9 Vision Vision

- Tropospheric interence (UHF T %)
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Unwanted ) ojwA] .
1 3 H|(dB) Al s
signal g
Wante G, D D,DI,
I KI L 3| Ko
Signal H (PAL) K
IFy = 7 7 7 7 9 | n+10 | Vision Vision
40.2
-13 -9 -5 -5 -1 | n+t9 Vision Sound
MHz
IFy = 4 4 4 4 6 | ntl0 | Vision Vision
KI | 39.9
-8 -5 -2 -2 2| n+9 Vision Sound
MHz
IFy = -1 0 2 -2 2| n-9 Vision Sound
32.7
27 =27 27 27| 27| n-9 Sound Vision
MHz
-33 -33 -33 -33 -33 n-9 Sound Vision
L
-3 -2 -4 -4 0| n-9 Vision Sound
(IFy =
<- <- < <
32.7MHz) <-20 n-38 Vision Vision
20 20 20 20

- Continuous interference (UHF t] &)
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nwanted R 3 H](dB) #H A3
ignal Image
G, D D,DI,
Wanted I KI L A 3| 7+
H (PAL) K
Signal
DI, G(IFy =
6 2 -5 -5 -1 | n+9
38.9MHz)
H(IFy =
6 2 -1 -1 3| n+9 | Vision Sound
38.9MHz)
I(TFy =
-4 -2 -2 -2 +2 | n+9
39.5MHz)
Vision
D (PAL)
-1 -15 -10 -10 -10 6| n+8 G, H: Sound
(IFy=
sound
38.0MHz)
11 11 11 11 11 13| n+9 | Vision Sound
Vision
D, K(IFy=
9 -10 -7 -7 -7 3| n+8 G, H: Sound
38.0MHz)
sound
(SECAM)
21 21 21 21 21 23 | n+9 | Vision Vision
IFy = 15 15 15 15 17 | n+10 | Vision Vision
40.2M
-5 0 4 4 8| n+9 | Vision Sound
Hz
IFy = 10 10 10 10 12 | n+10 | Vision Vision
KI | 39.9M
2 5 7 7 11| n+9 | Vision Sound
Hz
IFy = 8 8 5 5 9 n-9 Vision Sound
32.7M
26 | -26 26| 26| -26 | n-9 Sound Vision
Hz

- Continuous interference (UHF ] &)
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nwanted Protection ratio (dB) #AH s
ignal o m]#|
G, D D,DI,
Wanted I KI | L | A€ | g% kA
H (PAL) K
Signal
-28 -28 -28 -28 -28 n-9 Sound Vision
L (IFy = 6 6 3 3 7| n-9 | Vision Sound
32.7MHz) <- <- < <
<-20 n-8 Vision Vision
20 20 20 20
G)TV =74 W&ol g B3]
® M =7 E2] SN
Tropospheric 7 -$- Continuous 7 -§-
40dB 48dB
® NICAM H X" &4 W&o tfsk BER
Tropospheric 7 -$- Continuous 7g -§-

1x107 (53 3)

1x107° (55 4)

o 7} Agle] digt wEw
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XA % K 3 H](dB) H A%
A 54 A= FM/CW | AM | NICAM | T-DAB

. T 32 36 17 12

C 39 43 27 20

M T 49 53 37 33

C 56 60 44 40

NICAM T 10 12 12 11

System B/G C 11 13 13 12
NICAM T
System I C
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