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Radio Coverage Prediction of DMO Terminal in TETRA TRS
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Abstract TETRA(TErrestrial Trunked RAdio) provide specialized disaster radio communication services as a
standard European for digital TRS(Trunked Radio System). Especially, DMO(Direct Mode Operation) feature is used
effectively in the radio shadow areas which base station does not propagate radio signal because it can
communicate directly with terminal to terminal without base station's relay function. However, to effectively used
DMO feature, radio coverage prediction information should be provided to users. Therefore in this paper, we were
calculated link budget of TETRA DMO terminals which were distributing and operating in the country and then
predicted reaching distance about radio propagation to be applied with path loss model.
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Table 1. Link budget parameters

Value
Parameter H C

(fri8) (g 148)
Pw TX Power 30 dBm 35 dBm
Lix | TX Cable and Filter Loss 0 dB 2 dB
Lx | RX Cable and Body Loss 0.5 dB 2 dB
G | TX Antenna Gain -4 dB 2 dB
G | RX Antenna Gain -4 dB 2 dB
Six | RX Sensitivity -103 dBm | -103 dBm

2. Z3HA oi2tolE

Table 2. Link Budget Parameters

Parameter H—H H—-C C—H C—C
MAPL 1245 dB 129 dB 1335 dB 138 dB
P 30 dBm | 30 dBm | 35 dBm | 35 dBm
Lix 0 dB 0 dB 2 dB 2 dB
Lix 0.5 dB 2 dB 05 dB 2 dB
Gix -4 dB -4 dB 2 dB 2 dB
Grx -4 dB 2 dB 4 dB 2 dB
Srx -IBdBm | -18dBm | -18dBm | -1BdBm
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Table 3. Path loss Model Parameters
Value
Parameter H C
(Fd4) (A 148)
fe Carrier Frequency 400, 800 Mt
h | TX Antenna height 1.5m 25 m
hx | RX Antenna height 1.5m 25 m
H 4, 400w 24| Mup=gh HHy
Table 4. Cell radius in 400w
Parameter H—-H H—-C C—H C—C
Dens urban | 0.57 kn 0.80 km 1.08 km 1.53 km
Urban 0.57 km 0.81 kn 1.08 km 1.55 km
Suburban 0.87 km 1.24 km 1.67 km 2.40 km
Rural 2.20 km 3.12 km 4.35 km 6.25 km

.54 -
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Table 5. Cell radius in 800wk
Parameter H—H H—C C—H C—C
Dens urban | 0.38 km | 053 km | 0.70 km | 1.00 km
Urban 038 km | 054 km | 0.70 km 1.03 kn
Suburban | 0.63 km | 090 km | 1.19 knm 1.74 km
Rural 1.65 km 2.38 km 3.24 km 4.73 knm
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Table 6. Revised cell radius in 400m

Parameter H—H H—C C—H C—C

Dens urban | 0.37 km 0.52 km 0.70 km 0.99 km
Urban 0.37 km 0.53 km 0.70 km 1.00 km

Suburban 0.57 km 0.81 km 1.08 km 1.55 km
Rural 1.44 km 2.05 km 2.82 km 4.05 km

H 7. Y= 800m: EHHo| Mut=g Hty

Table 7. Revised cell radius in 800w

Parameter H—H H—C C—H C—C

Dens urban | 0.25 km 0.35 km 0.45 km 0.64 km
Urban 025 km | 036 km | 045 kn [ 0.67 knm

Suburban | 041 km | 059 km | 0.77 km | 1.12 km
Rural 1.08 km | 1.56 km | 2.09 km | 3.06 km

H 8. 400m: 0N Mut=g BHbo| f$t 2|F A& Zat
Table 8. The final results about cell radius in
400mH

Parameter HoH HeC CoC

Dens urban | 0.37~0.57 kn | 0.52~0.80 km | 0.99~1.53 kn
Urban 0.37~0.57 km | 053~0.81 km | 1.00~1.55 km

Suburban | 0.57~0.87 kn | 0.81~1.24 km | 1.55~2.40 knm
Rural 1.44~2.20 kn | 2.05~3.12 km | 4.05~6.25 kn

I 9. 800m: EHA0IN MIt=E BHHo| St 2[F AE Zat
Table 9. The final results about cell radius in
800mH

Parameter HoH HeC CoC

Dens urban | 0.25~0.38 km | 0.35~0.53 km | 0.64~1.00 km
Urban 0.25~0.38 km | 0.36~0.54 km | 0.67~1.03 km

Suburban | 0.41~0.63 km | 0.59~0.90 km
Rural 1.08~1.65 km | 1.56~2.38 km | 3.06~4.73 km
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