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ABSTRACT

This paper implements SCM(Spatial Channel Model), a kind of ray-tracing method which has characteristics similar
to realistic wave propagation environments, for link-level performance analysis of OFDM(Orthogonal Frequency
Division Multiplexing) based multiple antenna systems. The SCM is proposed by 3GPP & 3GPP2 Spatial Channel
AHG(Ad-hoc Group) for system-level petformance validation. In this paper, we modify the system level parameters
and channel coefficient of SCM to compare the link-level performances of OFDM based multiple antenna systems.
Through computer simulations, we manifest the implemented SCM channel characteristics. We analyze a realistic
link-level performance of OFDM based conventional MIMO(Multiple Input Multiple Output) system and smart antenna
system in the implemented channel. We also include the link-level performance of OFDM based multiple antenna
systems in I-'METRA(Intelligent Multi Element Transmit and Receive Antenna) and independent channel environinents
with the same system parameters. We suggest appropriate multiple antenna systems in the given environment by
comparing the link-level performance in the spatial channels that have different channel correlation values.
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Fig. 2. Description of spatial channel model based on ray-tracing method.
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Table 1. Simulation environments for link-level verification

of SCM channel.
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Fig. 3. Delay time & relative power characteristics of 2x2 MIMO System in
the multi-path channel environments (Ped A).
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Fig. 14. Performance comparison among adaptive beamforming
algorithms using SCM channelnel (Veh. A (120 km/h)) in
the 1 x 4 antenna configurations. (AS = 5° / 30°).
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Fig. 16. Performance comparison among adaptive beamfor-

" ming algorithms using SCM channel (Veh. A (120 km/h))

in the 1 x 2, 1 x 4, 1 x 8 antenna configurations. (AS =
30°).
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Fig. 17. Performance comparison of NLMS algorithms in
SCM channel and JAKE channel (Veh. A (120 km/h)) in
the 1 x 2, 1 x 4, 1 x 8 antenna configurations. (AS = 5°).
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Fig. 18. Performance comparison of NLMS algorithms in
SCM channel and JAKE channel (Veh. A (120 kmy/h)) in
the 1 x 2, 1 x 4, 1 x 8 antenna configurations. (AS =
30°).
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