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Interference Mitigation Techniques for Satellite Downlink in Satellite
and Terrestrial Integrated System
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ABSTRACT . .

The satellite 2.1 GHz frequency bands, 1980-2010 MHz and 2170-2200MHz are allocated for mobile satellite service
including satellite IMT, while it does not preclude the use of these bands for mobile services. The concept of an integrated
satellite/terrestrial network has been introduced in worldwide because the terrestrial use in these bands adjacent to existing
terrestrial IMT bands is attractive to provide mobile broadband services. The integrated satellite/terrestrial infrastructure with
a high degree of spectrum utilization efficiency has the ability to provide both multimedia broadband services and public
protection and disaster relief solutions. In addition, it is required to consider interference issues between the terrestrial and
satellite components in order to reuse the same frequency band to both satellite and terrestrial component. This paper
analyzes the interference for satellite downlink in the satellite/terrestrial integrated system and presents the interference

mitigation techniques for satellite mobile earth station interfered by terrestrial base stations.
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Satellite Parameter

2 tier (19 satellite beams)
2.17 GHz
Rx Power=Prx+Ganr—PathLoss
Satellite Antenna IT(UI\/Iai.R(e}Ca‘jnS‘: 6;5(;&)[7]
3dB Beam Width 0.3° (195km beam diameter)
Freq. reuse 6
MES per Beam 25 (IRB/IMES)

MES Tx .
power(Antenna gain) Z0mW (0dBi)

Beam Tier
Frequency
Channel Model

Noise Figure (MES) 7.0dB
Sat. Tx power per 200W (53dBm)
Beam
Path Loss 92.4+20logfc(GHz)+20logR(km)

Shadowing (Sat. MES) Open Environment [8][9]
Shadowing (Terr. UE) Urban Environment [8][9]

Terrestrial Parameter

Cell diameter Z2km
Freq. reuse 1 (3 sector)
Base station Tx power 20W (43dBm)

3GPP TR 36.942 [10]

Antenna pattern (Max. Gain = 15dBi)

Path Loss 128.1+37.6logR(km) [10]
Wall penetration loss 10dB [10]
Shadowing 10dB (Log normal) [10]
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