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Spectrum Sharing between IMT-Advanced System Based on
MIMO SDMA Techniques and FWA System
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Abstract

Spectrum sharing between wireless systems becomes a critical issue due to emerging new technologies and
spectrum shortage. Since WRC-07 allocated 3400-3600MHz band for the coming fourth generation (4G) or
IMT-Advanced on a co-primary basis along with existing Fixed Wireless Access (FWA), it requires spectrum
sharing studies to solve the interference problems between two systems. In this paper, I propose the separation
distance between service coverages as a sharing fundamental criterion based on the interference to noise power
ratio (I/N) received in a FWA base station from several IMT-Advanced base stations on the cellular systems.
Especially, some results imply that I/N values compared to the worst case can be greatly reduced with MIMO
SDMA interference mitigation technique of IMT-Advanced base stations so that these two systems can co-exist
in the same frequency with appropriate separation distance.
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Table 1. Nominal clutter height and distances.

Clutter Clutter height| Nominal distance
category h, (m) d;, (km)
Rural 4 0.1
Suburhan 9 0.025
Urban 20 0.02
Dense urban 25 0.02
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Table 2. IMT and FWA system parameters.
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Parameters Value
IMT FWA
Center frequency of operation (MHz) 3500 3500
Bandwidth (MHz) 10 7
Base station transmitted power (dBm) 43 3H
Base station antenna gain (dBi) 18 17
Antenna gain pattern MIMO Recommendation ITU-R
(Assuming and sector antenna) F.1336-1 (k=0.0)
Base station antenna height (m) 15 - 30 15 - 30
Noise figure of base station (dB) 4 5
Protection criteria(I/N) (dB) -6 -6
Interference to individual base station (20% of time) (20% of time)
Receiver thermal noise (dBm/MHz) -109 -109
Antenna elevation (default) (degrees) - -2
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Fig. 4. FWA base station sector antenna pattern
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