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Abstract

Keywords:Radio interference, Radio monitoring, Spectrum management system

The “Radio Frequency Monitoring Project” of ex-Directorate General of
Telecommunications, Ministry of Transportation and Communications(ex-MOTC),
established the monitoring energy technology of the relevant radio wave monitoring
network and formed an 24/7, real-time and automatic nationwide radio wave power
monitoring network via monitoring network and spectrum management system. In
2006, National Communications Committee (NCC) was organized, and set
“Continuously Banning Illegal Channels in Acordance with The Law, and Actively
Opening up Channels” as policy for solving problem of illegal radio stations. They
used the Radio Wave Power Monitoring System of ex-MOTC to keep the order of
radio wave. A new generation of radio monitoring system has been built, with the
aim of improving the future flight, shortness, low-power radio equipment and the

special interference problems in metropolitan areas in 2018.

In recent years, the economy of Taiwan has been flourishing. A lot of buildings
lead to rapid changing of surrounding terrain and increasing the difficulty of
interference forbidden, coupled with the opening up of new businesses, a large
number of spectrums are released. For this reason, this project intends to propose an
interference detection system to identify the frequency bands suspected of

interference in various services.

The final report of this project is organized as eight section:Section I is
introduction; Section II is collection and analysis of radio wave monitoring
interference early warning methods; Section III is collection of monitoring data
generated by the monitoring system; Section IV is interference calculation and
monitoring data analysis; Section V is interference calculation and monitoring data
analysis; Section VI is analysis and discussion on the causes of interference; Section
VII is analysis of causes of interference of fethang channel communication by radio
station signals; Section VIII is future improvement measures and early warning
mechanism planning recommendations and conclusions of the radio wave

monitoring system.

For the system aspect, we analyzed the radio wave detection data provided by
NCC, and made analysis result visualized for the conveniently observing the change
of spectrum. For the theory aspect, we refered the previous relative project reports
and relative books. We illustrated the factors of various interference, and explained

factors and types of suspected interference frequency band based on the output

IX



images of proposed system. In the section VII of this report, the expected benefits of
this project are described, and the future prospects are put forward so that the

researchers in the future can have a clear research direction.
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(= )#“ 4 (Carrier frequencies) © 3 S Jis fAgdp fie o F 18 (7 o
(= )% 48 # I (Transmitter power) @ % 547 F & 7 % & # F (Peak envelope

power) ~ ¥ 327 Z (Mean power) ~ *#7 5 5 (Carrier power) ° F # ST & Siy 53 I
¥ B 70 I S SO T b TR > ek B S B PR
B e Wﬁt#ﬁ]‘ﬁo —%i;{.ﬁ,‘mlé’i’r;ﬁ:l-#,;&o

(= )% & % £ (Frequency tolerances of transmitters) : _3 JE Ak A AR 5 g b B
ik *f?F' Boen? HE A g X v F 8 B 2 S S e O 5 R A B
S FE R e
(= )% #+4F % (Bandwidth of emissions) : 2 445 % & 7 & ZAF § ~ & * 2 o ik ¥
R o
1. & #7 % (Necessary bandwidth) @ &4p % T B] i3 & 2 ML PH R A
J‘MFQE]’R—F: MenG i B foir g ﬂ«%‘rgb @& AT T _iE n—,T* T oo

2.: * % & (Unwanted emission) : e B4 ForL eh e g o

3.1k * 4 % (Occupied bandwidth) : LECLRN R R r“s 5 B (X e P
foiS3t BB S P d] > B0 - (B AS RE BPRL T 103 2 MR A B2
2t ITU-R M0 S sl i i 4 ¢ ¥ § L0 asnfaibin T - B2
BERZR 05% BP B FEFF  Ripil ¥ A RTUDFRTLE
s 1o

(Z )& * % #F(Unwanted emission) : & * 3 & & 574 ¢h 3 SH{oe o & o

1.7 ¢t 4 &f(Out-of-band emissions) : £ 4g 7 & 7 FFTH & fo RATF 10 7F
FA FEARY A P - B BB AT 2 B o

2.3247% $+(Spurious emissions) : Ap e BAR o4 vk - B R BB AR S 2 A
Hogp B o A B H o B i o R4 5 F 353 % 5 (Harmonic
emission) ~ & # ¥ &+ (Parasitic emission) ~ % ¥ 2% % (Cross modulation) 2 #

FH TR K o R F AR e
(F)IaAF  FA BN S BAEA %ﬁﬁ%§Wﬁ%$

LSty - Bav et VAL
£

b2
BI-BEFAME S ARFE R 2T P

2

g
X T L

SRR
gt e fE P A

RS LY R

LEAR AR R R AR N 522 ) &
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%*%%%’f%éﬁﬁévﬁéi@%ﬁ$ﬁkﬁjo

VAP LA 'szﬁ‘»’ff’? M
Tﬁ& i} ﬁ'm$)§1 ‘L’f#m,;ﬂ?valﬂ,\mc

)
.

27T X RNERPART 5 A2
EA R ARM Y i g

kﬂ’

— N —ljl’é}l‘lﬁ,lj
AF HE PR awaiE B (link budget)lpk,v T AT E > MARAR

B AT BB R ARE N Y A ME e A gt 2 pen
AR BT AT BT B RaTUEL -
AR B DR R AT
Link budget = Py + Gy — Ly, + Gry — Ly (2.2.1)

P P s SR 5 Gl SRR SO E 0 Ly 5 BT R 0 Gy 5 He it
RS E 0 L s A adp 4 o
(=) FHA+ 48

AR PR E A G BT L (e - BT 2 MR HogE
BFJ/ARFIZ A BAEF A FIFRE APERT - FRF F RO FREP
fedf BoenF 4§ B F B Frenib * 2 o

de g AR g H M R e Q2244

(Bw + B))
lfuw = fil <=5
HP fs ¥ AT S > fiFRRIHIESF By 57 Y ABLAGHER B s i
B HWE B o

ek G AL AR EET OB PR Y EARSEH I ET K &
Jot A A B R B %i;‘/,a“,ﬁi PTG WA RS AR T o
R BRI o Mg I A T %%&ﬁﬂ&&B%T:

(Bw + B1)

(2.2.2)

Overlap = min{By, BI'T —\fw = fil}
Overlap
ABW == 1Olog10(B—I (223)
RPBAE D GBGEE R TE e o B3 E 4T
I =Py + Gy — Ly + Gy — L + Ay (2.2.4)

B TR T RRABARTE 0 Py 5 F IR F 0 G P R AR 0 Ly S
BSR4 0 Gy 5 BT enX U E 0 Lp S B et ot 4 o
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v

AL FARAT 2L F I PHF R RN F AT AT S L
HPTLE8%ER > E3EERL273.15-

F 548 3 B(Hz) t chsest N(dB)F 12 4 7 &

=4
AL
TS

BRTeE =5 S4B R S #HESNH273.15 B e 5 - A 224 %
et ehL @05 5 F PN hik i § M T Pt S S e bl

o

I )%: Yot
o=

>

Fol- F-whEMERL R S L 2530MHz > R ARG
30MHz » @ 404 § - F4ERASLE 8 54 F43 2 & * 45 2 2,530MHz
i HEE 5 20MHz o 4 B Bt B L

(30 + 20)
2

Overlap = {30,20, — 12530 — 2530|}

=20 MHz

20
ABW - 10l0g10 (%) - 0 dB

g

7

SARLIE B HON R F A TN R Aok 2.1 S15 > B¢ dBi 5 E e 2 X AU
H

s
7~

2
|

R

I:Ptx+Gtx_Lp+er_Lf+ABW
[=8+4+2+5-1304+2+5-0+0=-108

H? dBiz ¥ T MHFH -

221 FAEF B OIRD 2 S 82 i
P S #iE
4% LT 2530 MHz
e T 2530 MHz
4 F B R 30 MHz
T 3 R P R 20 MHz
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%% #eie
F R 5 Py 8 dBW
TR RE B E Gy 2 dBi
TR Z Gy 5dB
+RIREIZI A Ly 130dB
FfcE B F Gy 2 dBi
FEATAPEH £ Gy 5dB
# |z feed loss Ly 0dB
AR T kA 0dB
TR AAE T B -108 dBW
IR ART 300 K=26.85°C
MEAR BN geN -140.82 dBW
FHERALE 32.82dB

FRAR: AT ER
P e 47+ 3~ 175 % B 0 3 F 3488 3F B 4218 3230 pF(noise floor) p¥
PIT PR S F 4f RS o ot R BT P 3 Pk & S BT R S e 5
HRBICWRIIFHERTER 24 F R HE L5 S BASLE O IREY
Wi FRAAETFE P REFA R RS T RN R RERE D A4
—j—% o
(=) o i
AR F A D 7 Ve F S8 S S RS N T L e Tid A2 ;‘J,é“,ff %
Fedf B eh i gm A 4 F 4k T P IRPIFO G S B FOE 8 TS A
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2 P R SE e S O O BB PR o

M F OB ARAE R e n] 2 N W 4 ITU F4E A 47 £ P [4] 47 kg ki
if £ # M. (Adjacent Channel Selectivity > ACS) ~ #8047 i /8 /& +* (Adjacent Channel
Leakage Ratio » ACLR) % #84#7 i + #£ +* (Adjacent Channel Interference Ratio °
ACIR)Z_ 4p B 44 3% G 7 2 2| 8718 Ao 8 F 5 A84F -+ 4 o o s ACS ~ ACLR 2
ACIR 3 2 3% & w4 (2.2.7)-(2.2.9)#77F o

ACS ehZ_ & 40T
Passigned

acs = ——— (2.2.7)

Pagjacent
ACS " & b 2 H =endk 7 40T
ACS = 10log;pacs
#¢ PClSSlnged AR P el B e B eh 9 5 Pogjacens T 1T AR 3 e
Tlens F o ACS enp i d 2wy B AT i 53 5 rcim ik ARAEE gL o

ACLR e E &40 !

Mean P, ;
aclr = tx(asstgned) (2.2.8)
Mean Ptx(adjacent)

ACLR & B 5 H ehd w40
ACLR = 10logqpaclr

H ¢ Mean Ptx(ass[gned) K’f ]ﬁ""{? %ﬁ-;? E’Tm'l = ¥ Mean Ptx(ad}acent)wﬂ:?
@Wmlbﬁ » ACLR 9P end H) w48 S48 8 F 5 4 5 IR #5 Ik % o
ACIR e &40 !

1

MW=—r:j£ (2.2.9)
aclr * acs

ACIR M & B 5 H xehdk 7407
ACIR = 10log,yacir

Flpt ¥ d ACS o ACLR 7 (F 4ty + 3 > @ ACIR i 3t 45 #E8 =
# & (Mask integration adjustment » Ay;) > #714 ACIR ¥ 12 {5 48FL TR B cnid B

A
4

AMI E‘f”fi;%& ‘&VT :
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RAR IR S S S R > B3 T
I =P+ Gy — Ly + Gpyy — Ly + Ay (2.2.10)

:‘IF,J#';&,},%(mééﬁl?p_;’Ptxplﬁ,)};(mﬂ th%/&m%zﬁiﬂi’lzpﬁ
F”{J—#E% erp#&”](’ﬁt&m% ﬁi‘aﬂ- 7pré‘{_»l(ﬁ§mjﬁ'% °

d b 2T e AU RA P R R PACIR § RS 5
ST AR ST SRR § R %%ﬁﬁﬁﬁﬁ$%A%
fo ACLR 4o chdo | & A0 4535 5 b T B B 1T 125235 A 4R -

Bolz f MAET 3B Sliched 2.2 967 4o $0 10MHz 4 %59 LTE
R F F & il & £ ACS 3 33dB 2 # 10MHz 4 % cn LTE fh# 4 b |
& f ACLR 7 44.2dB > 2 ACS 4 ACLR edicie £ 10 5 é&m;fﬁﬁ;lé >
¥ ik Py \(229)1‘»1—» acir 2 ACIR > £ 13455:%(2.2.10)F & 4o+ 3 Rape 7 &
Bl U] 0 F R T LR 0 PR G MR 4R o

%22 B2 $U A

D S #ein
ACS 33dB
acs 1995.2623
ACLR 44.2 dB
aclr 26302.6799
acir 1862.0871
ACIR 32.7dB
* 4R -4 dBW
TR B F Gy 2 dBi
T RPN F Gr 5 dB
TR E A % L, 50 dB
AR B F Gy 2 dBi
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F TR H A E Gy 5dB

# 1z feed loss Ly 0dB

+ PR 4ERLTE B L -40dBW

7 kR - Interference Analysis Modelling Radio Systems for Spectrum
Management[4]

(Z) s+

ek RS BRI B E AAPAOE R GRS T oAk st S
g Xt 4o blde ! TR g s X —l#ém.}tg_' LR #’E’/}E”f?—f
fieh B B F R (dof, = mfy, mfi GRS mﬂ:f“’fﬁit B S N
B0 Je R FIG T M P e F S R U A S S A B g
= AR

Ty .J_}E;l"] Blehs N AE R J¢[4]vﬁ* E R S },1»;4 e R B (XdBc)
B R E 8 s F ek < LIF R ,&r;\(zz 11) > 28 5% o i 1430 58, T 3034 &
XBc@mﬂwFU‘dﬁz%%ﬂ m&«W#@?aT&«NJm@w

FH AN (2.2.12) 0 F R AT UIFIRF > PR LA TR o £ 23 S E N
m?}ﬁ@%ﬁg ﬁ‘ I—L -HZFI ﬁ.a ’Lblﬂ;)’? _&,«]»]:4 ﬁ,\—\ I —F ]g mi H -HZP ﬁ‘

323 $R R R BT

9 % S PRI T
9 kHz-150 kHz 1 kHz
150 kHz-30 MHz 10 kHz
30 MHz-1 GHz 100 kHz
<3+ 1 GHz 1MHz

F 4% %k : ITU-R Radio Regulations volume? [5]

ARRAEE PN AR AF ST AT 5
P, =P — Xypc (2.2.11)
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H 0 Pk b B 2F E(ABW) ) PR B3 F (ABW) 0 Xype 2% R &
(dBc) °

v

B RRAEE N AR R T AT G
['=Pi+Gex = Lp+ G — Lp (2.2.12)

*“"%" 24 HTEE S R AR R d RQ2 1) E A
HAE R ENL BRI R Fh A R
224 2 P EBELH R REZ Y

Farag e F R E (dB)
xﬁ VAR -‘%5}(7} e
X = min{43 + 10lo P),70 dBc
4 E ik dBc { 910(P) }

7 B ¥ 73(Space

. X 45 = min{43 + 10log,,(P), 60 dBc}
services)

AT P R Xape = min{43 + 10log,,(PEP),60 dB}

“&_\*

Xgge = min{43 + 10log,((P),60 dBc} -
RIHTAR VHF 34 % % T 305 5 =8 3 fodzid 1 mW o
UHF & ¥ T 152 =8 72 BAZ:E 12 mW

Xgpe = min{43 + 10log,((P),70 dBc} -

PR
B ¥ T pars & ]«—"_%Z A28 1 mW

F L kR : ITU-R Radio Regulations volume?2 [5]

(z) Th%+#
LI ARA DA b S T A A B e 4 T A R
AP R THEF AL s bde i f=nfixmfy B FRIARETfLf
20 BB aME o n,m;f;\ Bl 3 AR In|+ |m| (& F#) - 4B 2.1
TR 0 ZFFRIARLETFLE J PR it F (G4t 2fi+fo, 2fi—fo fi +
2f2,— fit+2f2)> rﬂﬁbﬁ*ﬁg’ "’kl:‘% P 2fi — fofe— fi + 2R w
ﬁ$’ﬁ%ﬂ%@75¥@_&£wﬁ%°
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Th3E

f1 f2
~fy+fy of fy+1,2f,
IM3: 2f,—f, IM3: ~, +2f,
IMS: 3f,—2f, IM5: —2f, + 3f,
IM7: 4f,~3f, IM7: —3f, + 4,
bEES
B2l %A

74 %R o Interference Analysis Modelling Radio Systems for Spectrum
Management[4]

RIPBFALT A LSRRI AR F ST AT R

7 NA|EFE RSB ST ARASF S FE ﬁgﬂ@gﬁmg B 4gh H g,

FEIZ R I AFAF 2T (e - | ERETHE2E SN

EA LWL BN T g ik FINF SRR ML 3
ARTH FHEIARAF OB FEIRET AT S

Py = Prx —Ac — 4, (2.2.13)

2
F
3

HY Py B st 3 AR A et FE > Pry 88 3 S siehet & 0 A5 Ak
2 g EAE A o T Bk S S g g S 0 AR B e a0 4
EIAREHFL > TEFASEETIARES Rt o
HAARAP s Forat B o g v 0 &7 4 8
I'=Py+ Gtx - Lp + er - Lf + AMI (2.2.14)

BAISIARAL 3 O B R Y Py a IARAY 3 50 G 3
DMRA S NI A E o Ly s BT S 0 Gy s R AR S E 0 Ly D B o f i
A A i FEESDE -
BIes I AR FEZI N0 V413 B A g eaghie T B 0 R ey

3 p’%fsafem%%{ RG RS I ARSI P O R B T ARAF 2R
PR NG B A K 2 B L EPyo /N i + 25 chikdy o £ 4 EATE R
RE > RRTEZIARTHE - IARCIMET AT 5!

Pivo = 211 + I, — 4, (2.2.15)

19



HP Ppno s Bt 3 AR L[, LAS LR T ARAEF fino T 5
fl’fzm@‘&x;ﬁ;’(}"?]ﬁﬁ’fﬁj PRI S5 AT R %ﬁﬁ'#ﬁ% » =P
BT AREITARES g o

=~ :u-;,lé;i'nj\gj,y%

&%W%%ﬂiwgﬁi4?%%&&; T 3+ RV A AR PR AR
BFRE A TR - RRIAR T REE e AL T AT S WP e AR
FHRHB DD Fom AP BB EZ B LT ERNEL AR Bk 2]
BRI SRR R FAREE T F RN AR VER ]
WAL G IEAEL M s 2 2 I E R o

Fo2H RPPEEFZARTILE TG B

- ~ pd Z F @454 4 $3] (free space propagation loss model) :

BRI BRI ANEART A BERG L2 -27 pd 3 fif 4p 0
AF A RERPRP S ERPERE OBz T 2 g iRy mz @
AR ETPFPHERTEADDRES oo F HTREADRE - PFY BR
FAHA- BI23 Y mefolbamki o Py A R BIRRT 2 B ARG R “ 2
) o et f @R ACRL T 0 TR PR O BT
ii#«%’l’«:i%ﬁﬂ;i LA T L o BRI KRR g 2R @»]z
B ELar & 4oV (2.3.1) [7]

PthGy

R= (2.3.1)

Jul

B¢ P h g e o B(d) S B eH G B R M F G R R
d 5@ pichz i As Pk £ AP FM G

_c
A= (2.3.2)

PEE RIS e B R o d SYQR3D)T @ AR T ELS S AR en T S A
R GO ERERH FORREIERELSF B F IR 20dB Rk R B e 58 (2.3.1)
BRQI2MP PR F E e AR FRUER L S A - PRI
TREIEERPARINENEAST L ¥ LA ST A A L (dB) R AT
2R 4e(2.3.3)45 5w [7]

PL(dB)= 10|og——10|og[(“”d) Grd)) (2.3.3)

tGyA?

BREIRAEPPET LG 2ol PG =6 =1 RAFHLTT BT



(47'[(1)

PL(dB)=10log " t=10log[*5;-] (2.3.4)

= ~ Cost-231 Hata #ic%

&_Okumura Hata #2348 B > > 533 > 2 P &« 4 Okumura ** 1960
pAafm® F e £R[18] o s 33 * »t 1.5GHz ] 2GHz Hg 5 » #
‘sﬂrs Ba 10m> s X3 R 5 302 200m o =4 % ST E RSP KRB
AR % SLenpR fT AR 45 (8]0 AR 18 R At AlE & *“"3? (Urban) % 2 2_ & 5 »

>
’HF"’K

T
LS M
"ﬁ\

fgx i3 R A & 3% % (suburban) 2 R4t 7 5%(rural oropen)¥ F i * o
A 4o
W B R Lap=A=Blog,,d-E (2.3.5)
WEE R Lyp=A=Blog,,d-C (2.3.6)
bR B Lap=A=Blog,,d-D (2.3.7)
o o
A=69.55=26.1610g,, f.-13.82l0g1oh, (2.3.8)
B=44.9=6.55l0g,0h, (2.3.9)
C=(2log,,(f./28))?+5.4 (2.3.10)
D=4.78(log,,f.)%| — 18.3310g,f,+40.94 (2.3.11)
3.2(10g19(11.75h,,))? — 497 * A]45% £, > 300MHz
E={ 8.29(log;o(1.54h,))? — 1.1 =+ 41483 f, < 300MHz (2.3.12)

(1.11[0g10fc - 0.7)hm - (1.56l0g10fc - 0.8) 4 'J‘ Jl] ?K?

T gk g v R[S

oA 5 150MHz< f, <1500MHz,
B ME R 30m< h, <200m,
Elkx®ag A Im< h,, <10m,

w52 BT 2 jEAE ¢ km<d<30km .
FEHAMEFRZL IR AN TEE L (gL 59 w3 210 22)
2 F R oA TEE R A ISm Y RIGF S < 3R 0 2 {8 p HE3 £ 5 EURO-
COST( The European Co-operative for Scientific and Technical research ) %2 = Cost-
231 1 iF& | g2 ® b 2 fEA] 0 RS R Y Y 1500MHz 3 2000 MHz -
HHAS
Lyg=F+Blog,,d-E+G (2.3.13)
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F=46.3+33.9l0g,,f.-13.82l0 g, (2.3.14)

_(0dB ¢ /|- 3] g
G_{SdB < @J;rf—ri (8]

= ~ITU-R P.370-7
ITU-R P.370-7 #-3] 2%+ 30 MHz 3 1000 MHz #f 5 $= Bl = & %7324

A

B AT @A RIS I T R o Y 0 R SR S A LT 1200 2

2 B BIEE R & 10~1000 22 2 F’”ml‘*% AR BE R N2 £k S DI )
AT DB oMb BT R & FEFN o F R d § T e D Edy 0 A
ﬁ’éﬂ_ﬂ' A& GEI /4‘1:‘-"7“‘ e mﬁ/{%ﬁ[l:ﬂ o

ITU-R P.370-7 #3] ¢ @ 3% ¢ & 04 & 4 o 5 30MHz-250 MHz Fr
450MHz-1000 MHz » # 1 kW F »cig 854 5 (B.R.P)H5 BT ’i%ag Th L%
Bodificend SR ko Xk ﬁ#ﬁ Pl et B S S B chB T ¥ - B R
Bh G BT B R e &L BRGE S E BT R Tt ITU-R P370-
7 HCAl TR R RS M4cB] 2.2 4o B 2.3 #7n  ITU-R P.370-7 @& 3% #3)
B8 7 4 g & 30 MHz 1 1,000 MHz # & # B > % & #i8 1,000MHz 12 *
SUE S g BRI A G o
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Field strength (dB(uV/m)) for 1 KW e.r.p.

920
S0 AR
<
\\Q\ \’R
70
\\ \\\ N
60 NN\
NN NN [
50 \Q\\ \\ T bl = e
\ B et o
N
€
% 30
T i
E 30 + M=150 m
g’f | =175 m
g 10 hy= 375m
2
—_
0
-10 N
N
¢ \\
20 N
AW
\\\\
-30 \§ NN
SR
§§\~1‘\\\\\\ N,
"40 \$\~. \\ \\A\
\=§\\‘\‘; \\
o \:\\‘\\ N\,
-50 ROV
10 20 50 100 200 400 600 800 1000
- Logarithmic scale o Linear scale .
Distance (km)

Frequency: 30-250 MHz (Bands L II and IIT); land; 50% of the time;
50% of the locations; #, =10 m: A2A=50m

oy = o Free space
Bl 2.2 30MHz~250MHz R4 & BT b SR

78 %R © VHF AND UHF PROPAGATION CURVES FOR THE FREQUENCY
RANGE FROM 30 MHz TO 1000 MHz [11]
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70

50

Field strength (dB(y V/m))

-30

-40

-50

Field strength (dB(pV/m)) for 1 KW e.r.p.

1000

\""h
\“\
WO NN
ANAENIGA
N NLEANRIE
BRAUNTAAY
ANANATAUEAY T
\\ ‘\ \\ ) \\ - =
\\‘\\\ \ \ ,— h=1200m . (=]
\\ \‘\ \/ hy= 600m
\'\ AN\ \ V/— hy= 300m
NN AN VX
\\:\:\ \<
AN \\\ \\
n=150 m IR
=75 m RN
hy= 37.5m A \\\ \\
Y
NN
NN
NN
N
NN
N
N
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NRR
10 20 50 100 200 400 600 800
- Logarithmic scale S Linear scale -
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Frequency. 450-1 000 MHz (Bands IV and V); land; 50% of the time;
50% of the locations; /; =10m: Ah=50m

] 2.3 450MHz~1000MHz e & BEE IS & SR

78 %R © VHF AND UHF PROPAGATION CURVES FOR THE FREQUENCY
RANGE FROM 30 MHz TO 1000 MHz [11]

24



7 ~ ITU-R P.1546-4 -7

ITU-R P.1546-4 #-3] 2 d F*% 7 73 % B (International Telecommunication
Union ; ITU) & 2009 # 10 * % & o ¢ #3444 30 MHz 2 3,000 MHz #f 5 4=
BIN b5 E£28e chE AT GIFER 02 - * 05 s X RE R )
3,000 =% > BREE R A 1~1000 =2 2 Fenphy ~ 5o BT Mk 25 5 R

BRI IR ART R FAHLSFEHRT NS w2 b RETPNRZ
BChdE o Hap 2 W :sﬂ.a&m;at TMB RSP EF A handic o 2t 1)
PR R PR R R TR R EARE QT A R AES
frE AP e BPEFE9] -

R 2 E P (TU)Y & 5 & VHF 4o UHF g5 35 6 @ R 7 i f
FAPE S HYH T AR N ASITHEE b g btk A D o AR R bR RS
Bl BEGE KWL FIBEEAE Y WK B 2 3 T ERL T PG
B2 ¥ o

ITU-RP.1546-4 3] ¢ @3 A ap 5 & % 5 100 MHz~600 MHz f+ 2000
MHz >t 1kW 4 »cdg b7 Z (ERP)H5 €7 » 35 (7 5 & 8 S 85 Bohd 5
B %o gt W fsﬂ.il‘ii“!i’éj_‘ﬁm o Sz B enBl (o ¥ R AT E MR F e
B ¥ &4E 5 @ 100 MHz~600 MHz 4+ 2000 MHz =35 (8 [ 35 iE N 36 18 o
37 % i 100 MHz & % ¢ 2,000 MHz PF » & Jf #4654 1065 (B 3T o
FE BT o A RIS A T 0 T Y O (JEYE) SR E
Hig o e - R G BT MR S T 100 MHz PR R R ¥ - fAhE

A

\

=
ol ‘al i

tm
9

W
[
A

N

/

$PA R R BT 0 LR $PRT AT T A 5t 100 MHz 676 G BA T 0 47T Hegg

E mgh,);:%ﬂaﬁ T H
E=E s+ Bsup g 10U Fin Y100 fop fng) B(V/m)  (2.3.15)

# v

£1 %t Ba 7RI 9 % MHz

fing © L ISHE % (£<600 MHZ p¥ % 100MHz > % B 5 600MHz) -

Foup © #0% #5 % (f<600MHz 7% % 600MHz » % Rl 5 2,000MHz) -

Eing * finp 0¥ & -

Esup * fsup 53 1 o

& B P ]t F 3t 2000MHz 45 % N 0 18 0 chdag > i U A A2
(2.3.16)fr(2.3.17) 3¢ ehd + & o

25



Emax=Ess dB(uV/m) #3 R BT (2.3.16)

Emax=EfstEge dB(uV/m)  $3 75 & BT (2.3.17)
2 Efsf‘“ 1kW'}"{$§,}fj‘I4 cenpod 7R

Ef;=106.9-20log(d) dB(uV/m) (2.3.18)
Ego b it o SN 3% @

E;.=2.38{1-exp(-d/8.94)}log(50/t) dB (2.3.19)
Ho

d:pedt (km) t: PR A o

A 30 5142t 100 MHz s/ 6 BT > iR * - AT EE 22 o

TV AN A 0.6 B % - Fresnel RenFREEAEERN A5 R D> ERE 479 o ¥

'Z‘-:\v Lm'ﬂ;ﬁ '—1‘ ’?["{ 4\5{% }ihl—t’?hz ’ 1:!‘.’1 ﬂ!_ N '%3‘:)" mi"' W ,_" 'V‘_—\-‘fﬁ’!i J 06 i% ii; -
Fresnel % FFFRenpec& & > d T o N F i ¢

_DfXDh

0675 7y km (2.3.20)
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600 MHz, land path, 50% time
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2 000 MHZz, land path, S0% time
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Step 1.2£ = tE 55
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*** Terms and Conditions ***

The user is solely responsible for the use being made of the
calculations produced by this site.

Information sent on this server is not secure: Please do not
use this site if your data is confidential.

The author, Roger Coudé, could not in any way be held

responsible for data loss due to a server failure or the
inaccuracy of the calculations.
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