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Applied research on heterogeneous networking system of
digital trunking and portable satellite station

LOU Lan
(Public Security Fire Brigade of Guangdong Province, Guangzhou Guangdong 510640, China)

Abstract: With the development of city construction and economy, emergency departments of the
government like the public security system are bearing heavier burdens of large-scale security service and
social stability maintenance. The new situations and mission put forward higher requirements that wireless
telecommunication should work well in spite of weather and regions in emergency commanding and
scheduling. Heterogeneous networking system of digital trunking and satellite communications is needed
to expand the coverage of emergency commanding network into areas which can’t be covered by simple
systems, such as remote mountains and forest, earthquake-stricken area and so on. Now, emergency
communication systems based on satellite link are faced with oversized terminal and portable problems.
Furthermore, because the actual coverage capacity of communication satellites are not taken into enough
consideration for some systems, the problem of the all blind areas of emergency communication systems
still can’t be solved which seriously limits the popularization and application of relevant devices. A digital
trunking heterogeneous networking system based on portable satellite station is designed, which greatly
reduces costs of the traditional vehicle-borne satellite communication earth station and also solves the
blind problem of inaccessible areas for vehicle. Then field tests of this system are carried out under
various typical emergency communication application scenarios, which fully proved the feasibility and
reliability of the system.
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Tablel Link budget
link parameter value link parameter value
global station transmitter saturation output power/dBW 3 satellite [EIRPs]sar/dBW 55.8
output compensation and feeder loss/dB -1 output backoff/carr and other losses/dB -0.6
Tx gain(0.84 m, 14 GHz)/dB 39.6 path loss([Lrs]oL, 12.25 GHz)/dB -206.3
earth station [EIRP]/dBW 41.6 atmospheric loss(12.25 GHz, clear sky)/dB -0.4
path loss([Les]uL,14 GHz)/dB -207.4 Rx Pwr/dBW -151.5
atmospheric loss(14 GHz, clear sky)/dB -0.6 Rx gain(4.5 m, 12.25 GHz)/dB 53
uplink [GIT]s/(dB/k) 9 downlink noise temp in receiving system(clear sky)270 K/dBK -24.3
transponder input [C/T]/(dB/k) -157.4 earth station [G/T]e/(dB/k) 28.7
[K]/(dBW/(K-HZ)) -228.6 receiver [C/T]/(dBW/k) -122.8
carrier to noise ratio [C/kT]/dBHz 71.2 [K)/(dBW/(K-HZ)) -228.6
bit rate(R,=128 kb/s)/dBHz 51 carrier to noise ratio [C/kT]/dBHz 105.8
transponder input [E,/kT]/dB 20.2 bit rate(R,=128kb/s)/dBHz 51
receiver input [E,/kT]/dB 54.8
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