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1. Introduction

The purpose of this document is to identify some issues related to HW simulation of proposed system level model for spatial channels.

2. Benefits/restrictions of HW simulation

A common view of the SCM group is that system level model is used for evaluation and comparison of different proposals. Link level models are basically ITU models and the implementation of these models in the HW radio channel simulator/emulator is straightforward and is not discussed further. Main benefit which is obtained from HW simulations is the huge increase in simulation speed.

Comparison of different signal processing schemes is done with software simulations, but the final testing will carried out by using actual hardware. Real performance can be verified only by doing the simulations with real equipments. It is important that the same channel model can be used in all simulations starting from software simulations to HW verification. Because of this, the spatial channel model parameters should be selected so that the model is possible to simulate using HW radio channel simulators.

Main difference compared to software simulations is typically the quantization due to limited number of available bits. This difference can be avoided if quantization is already used in software simulations. Also, there are always a limited number of multipaths and radio channels that can be implemented in fading simulator. 

3. Applicability of proposed model for HW simulations

Spatial channel model was implemented for suburban macro scenario with Matlab software. Multipath channel coefficients for 6 paths were realized according to Equation 1 in [1]. From these channel coefficients a HW specific quantized coefficients (12 bits) were generated and tested in the simulator. Measured power spectrum of one channel is shown in Figure 2. 

One of the main issues is the path resolution. After the spatial channel model is constructed the path delays are not necessary multiples of chip intervals or neither multiples of fading simulator path spacing. In [2] two alternative methods for ray splitting were presented and similar methods should be considered for HW fading simulators using the simulators path resolution. The natural path spacing in HW simulator is typically different than chip interval in CDMA systems (Figure 1 illustrates this). The path spacing in the HW simulator is typically much smaller than the chip interval and therefore resampling for simulators path spacing does not change the original model much.
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Figure 1. Channel model implementation in HW simulator.
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Figure 2. Measured power spectrum.

4. Conclusions

Spatial channel model implementation to HW fading simulator was discussed. Basically, it seems that model can be implemented in HW simulator. Minor modifications might be needed such as path resampling, but this does not change the characteristics of the original model.
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