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Abstract

In this paper we proposed channel models for terrestrial ATSC (Advanced Television Systems
Committee) DTV (Digital Television) system in South Korea. For the purpose of this model, we
research on propagation model involved in terrestrial DTV system and analyze out field test data of
terrestrial DTV broadcasting carried out in korean Broadcasting System. Using the measured values of
received field strength, newly proposed Path-loss models have more correctly than that of conventional
Path-loss models. This models can be utilized usefully for the efficient ATSC DTV system
implementation requiring accurate link-budget calculation
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Fig. 1. A deviation of LOS measured data to
transmission loss values of theoretical
model and HATA large—city model
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transmission point, receiving point, and
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Fig. 7. Distance elements and height between
transmission point, receiving point, and
obstacle of proposed model in this paper
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Table 1. Proposed Channel Model for terrestrial
DTV system in Korea

Equations of Proposed Path loss Model
. PL[dB] = 40log(d[km]) - {10log(Gt) + 10log(Gr)
Basic Eq.
» + 2log(ht)+ log(hr)} + 120 + a(k)
i | Suburban Eq. |  In this case, a(k) of Basic Eq = 22.17[dB]
Ulsza“ Tn this case, a(k) of Basic Eq = 37.32(dB]
Masse};ﬂquban In this case, a(k) of Basic Eq = 5558[dB]
2[ 1 1 ]
v=h|—| —+—
s dl d2
Single b < -1 L=0 (dB)
Knife-edge -1 << L =2010g(0.5-0.62v) (dB)
Diffraction =v= e
Model 0<v<l L =20log(0.5¢"") (dB)
1 <0 <24 |L=20l0g0.4-,/0.1184-(0.10-0.38)") (
i v >24 L =201og(-0.225/v) (dB)
Mutiple
Knife-edge L=L+L,+I,
Diffraction
Model

P, - Recerved power , P, . Transmitted Power

h - Height of Transmitter(Tx), i Height of Recerver(ix)
G - Tx Antenna Gain, G -~ Bx Antenna Gain

A . mave-length

d (m) . Distance between Tx and Rx, £ fFequency

b (Hejght of Knif-edge obstacle)-(Height of Line between T
and Rx Antenna)

d" Distance between Tx Antenna and Knie-edge obstacle.
- Distance between Knite-edge obstacle and Kx Antenna.
Ly diffaction loss over the first cylinder(/dB]).

Ly difffaction loss over the second cylinder(/dB]),

Lc: correction fctor fo account for spreading loss diffaction

over successive cylinders.
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Table 2. The calculated example of Link budget
for the ATSC DTV system

Parameters Value
Bandwidth 6[MHz]
Information data rate 19.39[Mbps]
Distance : d([km]) 10 | 20 | 40 | 60 | 80

Average Tx power ;Pt =

1[kW] ([dBm)) 0030 | 30| 30 | 30

Tx antenna gain : G 6.6[dBi]

Center frequency : fc 473[MHz]

Proposed Path Loss at d :

7289 | 8493 | 96.97 | 104.02 | 109.01
PL(dB)

Rx antenna gain : G; 17.00[dBi]

R P =P - PL
X power ‘ ~42.89| 5493 | -66.97 | -7402 | -79.01

([dBm))
Average n.<)ise power per 106.20dBm]
hit : N
Rx noise figure : Nt 10.00[dB]
A )
Ver.age noise power per 66 90ldBi]
bit : Pxn = N + N¢
Minimum Ev/N, : S 15.20[dB]
Implementation Loss : I 3.50[dB]
Link Margin :
e S 3461 | 2257 | 1053 | 348 | -151
M=P,~Px-S-1([dB])

o] Link budget At A AR 3t o8] @ A58 v}
53} Zt} data rate 19.39[Mbps]©]al bandwidth

(642

= 6IMHz] = o]&= ATSCH]2] DTV W4l
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