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Interference Analysis for Deployment of the Efficient Village
Broadcasting Radio System
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[Abstract]

Since the existing analog village broadcasting system has some technical problems in applying and degradations in performance
due to its old equipments, it had been required recently to be changed to a wireless digital system and to develop the
standardization. However, it is important to analyze the interference between villages in deploying the efficient digital wireless
village broadcasting system. In this paper, simulations for co-channel and adjacent channel interference have been carried out
considering digital private mobile radio(dPMR) and digital mobile radio(DMR) systems as a representative mobile radio. These results
for frequency reuse and channel separation drawn from the separation distance between villages in co-channel interference and the
frequency offset in adjacent interference can be helpful to establish a standard and the testing service in the near future.
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Fig. 1. Village broadcasting radio system.
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Fig. 2. Interference scenario.
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Table 1. System parameters.

Parameters Tx \ Rx
Frequency(MHz) 422
Bandwidth(kHz) 12.5 kHz or 6.25 kHz
Ant. type Omni-directional
Ant. height(m) 10m | 1.5 m
Ant. gain(dBi) 0
Power(W) 5 -
Emission mask Fig.3 -

Rx sensitivity(dBm) - -116
Interference -127(6.25 kHz BW)
threshold(dBm) -124(12,5 kHz BW)

E 2. 9= 6.25 kHz2| HrAl OofA 3,
Table 2. Emission mask for 6.25 kHz bandwidth.

Frequency offset( f) Required attenuation(dB)
0<f<3kHz 0

The lowest attenuation of the

following values

30 + 16.67(f—3kHz)

55 + 10log(P)

65

The lowest attenuation of the

following values

55 + 10log(P)

65

3 < f<4.6kHz

4.6kHz < f

X 3. 9= 12.5 kHze| @A}l OfA3,
Table 3. Emission mask for 12.5 kHz bandwidth.
Frequency offset(f) Required attenuation(dB)
0 < f < 5.625kHz 0
5.625 < f < 12.5kHz | 7.27(f—2.88kHz)

The lowest attenuation of the
following values

55 + 10log(P)

70

12.5kHz < f

E 4. 5407] MEs

Table 4. Receiver selectivity.

6.25 kHz 12.5 kHz Attenuation (dB)
Af (kHz)
0 0 0
1.75 3 0
2.25 4.25 6
6.25 12.5 60
6.25 < f<25 125 < f<25 60
25 < £ <100 25 < f<100 70
> 100 = 100 90
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Fig. 3. Emission Mask.

Receiver Selectivity
%0 . . | !

80

] L

50 -

m— BW=6.25kHz i
=== BW=12.5kHz

[dB]

40 [

30 -

201

=

10 8 6 4 2 0 2 4 5 8 10
Frequency [kHz]

38 4. 27| MEIN,
Fig. 4. Receiver selectivity.
3) FA A=
F217] MBI (selectivity)< ETSI EN 300 113-1[11]°] 1<}
A= FA7] eldAd MElA A5 Z A7 (intermodulation
rejection), 2>F2] 12> ZH(spurious blocking)S 93] <8 7}
58 AT e, 6.25 kHzS} 12.5 kHz thj 2ol i3t

FA7] Aeid B8 34 2 T1F o)) e,

4) ATEY
RS 18 A PRI $l0] g0
= o)

J

2 o554 th2 A o] MH-E] FS(fixed service)oll 283
< ITU-R P.452[12] Ao} 2dl& 21831t} o] X]de] A=

711 (mechanism)<- BLOS(beyond line-of-sight) <} 31|73
2oA A& 75 MIAUSS 23 st 3] (diffraction
loss) L, S B4 (clutter loss) A, 7H=344] A & a1e]s}o]

www.koni.or.kr



J. Adv. Navig. Technol. 21(4): 359-364, Aug. 2017

ok} ol

21

e

PL(r) = 92.5 + 20log(f) + 20log(r) + L, + A, + A,
(€]

7|, f (GHz)= T35, r (km)E SFAIX 2=E171e] 7

Zlojth.

. Al=Zg|o]M

17 55200001 9] AlEH O 3145 2HE (A YRS
o 2] 2 A Sl k2] VLT (victim link transmitter) 2} &
< VLR(victim link receiver)E°] W74 2 km ol HE¥E 3}
31, vhS B T4l vk A9 FAHCERE] (2 =2km, y =2
kmydll 54 W& 7Pdsielon, nks Bolle= VLR 1H41S 5
= 5217191 ILT (interfering link transmitter)E-©] MG a4A] &
¥&har, Bk 7MY 42217191 ILR(interfering link receiver)
5 WEshl EEskE Ao g a

3-1 ¢ 7|0 9% 7H4

ZHA715F C/(carrier to interference ratio) #tS 5 ~ 19 dBZ=
HSIAIA 6.25 kHz 9 Z-2] dPMR Al2~8] 2 12.5kHz 9%
©] DMR A28 2H 852 717 60l] LFERAIQITE. t] o] |
& AlzElo] 7o) AH, ¢/1 =5 dB IHI7IEl A F A
28I7ke] 21 85 2ol 9F 12 % A% DMR Al 28lo] 2 7h
A HRlvh Bk 1M 715 gholl whet 7Hd < gFo] 2 A}
& Holi 9l o™, dPMR Al C/1 = 5dBE 7|& 0.2 7H
50| 55 %0l 4] 7]550] 19 dBE oA 75891 %=
71 PR FA 2 DMR Al Z=82 66 %ol A 93 %= 57t

&FaL Atk

8 5. 7K@ 2=
Fig. 5. Interfering sources distribution.
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Table 5. Interference probability with separation distance.
d(km) 2 3 4 5 6 7 8
dPMR | 0.91 | 0.80 | 0.64 | 0.41 | 0.12 | 0.0 | 0.0
DMR 0.93 | 0.85]0.72 | 0.56 | 0.34 | 0.07 | 0.0
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Fig. 8. Blocking of the victim receiver.
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www.koni.or.kr



J. Adv. Navig. Technol. 21(4): 359-364, Aug. 2017

=

[ ==

v, &

2 AFeaes dA sl F5E Y= UHF(Ulta
High Frequency) 7Ho]5-& o] 88 mlS-3%] QA 2812} 3
#ato] oA Q1 7ho] - A|2=§lQ1 dPMR & DMR 1S A}
|3 v SHE 5ol o] Tl B0 = Q1% o] 2 ulSt
9] FHAFAIE FASII T TEAE TS B8k vt
olAAZ | W IHIEE 2 7 e B ol o) 7o) 4

7502 v}87k Ao)E gkn oo 2 Hel

ZDMR 4&

o] lom FUA Aol HEalixIt) e, QI A Y 1R
A& FEl T A B 5T o]4e] gk o] e E o
RO mhE1te) AE 7H4 glo] mbeE -8-0] 7hssith 1
2} o714 9] FA2 whE o] AP &S HE] e e
oAl AAEAS mEEigler, & GIS(geographic

information system)& 313+

A0 o] o HIThH wh
2 o)A Ae] Fg o

Acknowledgments

I

A= 20170 ARFA W
: RO127-15-1001)2] Q3ko = A,

fKl

e /N A LA (A

ARAA A=Y

=)

W
o,

References

[17] RRA, Technical regulation notification, [Online] RRA,
notification July.2014. [Internet]. Available: https:/members.
wto.org./crnattachments/2014/tbt/ KOR/14 1428 01 x.pdf

[2] S. K. Yang and S. B. Lee, Wireless connection protocol of
dPMR Digital Narrowband Radio (6.25 kHz FDMA),
TTA, Technical Report TTAE.ET-TS 102 658, Dec. 2015

[3] D. S. Choi and Y. H. Kang, “Standardization of the village
announcing system using a private mobile radio,” in

Proceeding of the 27th Annual Symposium on The Korean

4 ¥ = (Young-Heung Kang)
19844 28 : stxgt3istn SAS
19934 2% : s=EI|
19951 82~1996 8% :
1990 42~ X : FAHE

HEAFOF: Y S,

<]

35
2r

st o

https://doi.org/10.12673/jant.2017.21.4.359

364

Institute of Electromagnetic Engineering and Science
Institute, Seoul: Korea, Nov. 2015.

[4] D. S. Choi , and Y. H. Kang, “A service coverage analysis
for the digital radio village broadcasting system,” The
Journal of Korea Navigation Institute, Vol. 19, No. 6, pp.
630-635, Dec. 2015.

[5] D. S. Choi , Y. H. Kang, “Measurement
propagation for the digital radio village broadcasting

analysis of

system,” The Journal of Korea Navigation Institute, Vol.
19, No. 6, pp. 630-635, Dec. 2016.

[6] http://www.qgsl.net/kb9mwr/projects/dv/ apco25/APCO%20P25%

20 Standards.pdf

[7] ETSI, Electromagnetic compatibility and radio spectrum
matters (ERM); digital private mobile radio ({PMR) using
FDMA with a channel spacing of 6,25kHz, [Online] TS
102 658, Feb. 2013.
Available: http://www.etsi.org

[8] ETSI, Electromagnetic compatibility and radio spectrum

matters (ERM); digital mobile radio (DMR) general system

design, [Online] TS 102 398, Jan. 2013.

Available: http://www.etsi.org

ACMA, Derivation of 400MHz band land mobile

frequency-distance constraints used in RALI LM8, Aug.

2014.

[10] FCC Regulation Part 90, FCC 90.210: Emission Masks;
FCC 90.211: Adjacent channel power limits.

[11] ETSI EN 300 113-1, Electromagnetic compatibility and
radio spectrum matters(ERM); Land mobile service; Radio

(]

equipment intended for the transmission of data (and/or

speech) using constant or non-constant envelope
modulation and having an antenna connector; Part 1:
Technical characteristics and methods of measurement
European Standard, Nov. 2011.

[12] ITU, Prediction procedure for the elevation of interference
between stations on the surface of the Earth at frequencies
above about 0.1GHz, Recommendation ITU-R P.452-16,

July 2015.

1986 2% : SR EECistu e MAZ St (SEMAY
gkAb), 19884 3&~1990d 28 : stxgt3c S4I3En} =1
2003 8E~2005 2% : A= YorktHst Lz
ma



