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ABSTRACT:
This contribution discusses the impact from the use of the spatial channel model on the current evaluation methodology in WG3. 

RECOMMENDATION:

FYI

1 Introduction

The current reverse link evaluation methodology discussions in WG3 dealt with the type of fading simulators that should be used for the evaluation process. Various approaches have been proposed or are already in use by various companies. The fading simulators are being compared in terms of two basic figures of merit: a) computational complexity, b) cross-correlation properties. 

Irrespective of the outcome of the current discussion, the issue of incorporating the SCM Adhoc’s modeling approach into the current methodology has not been considered yet. This short note points to the new aspects that the Spatial modeling will bring into the discussion of choosing fading simulators. 

2 Faders and Spatial Channel Model

The fundamental target of the (temporal only) fading simulators that are currently in discussion is to match the Doppler spectrum of the simulator to the classical U-shaped one while maintaining low cross-correlation properties. 

The spatial channel model that has been developed by the SCM adhoc inherently leads to fading processes that have non-U-shaped Doppler spectra. The reason being that the SCM defines explicitly the directions from which the scatterers’ signals arrive at the MS/BS antennas. That is, each path in the wideband channel has its own angle of arrival and a limited (non-uniform around the 360 degrees) angle spread around either the BS or the MS antennas.  When the SCM is used, the fading processes between Tx-Rx antenna pairs are correlated in a very precise way as determined by the combination of angle of arrivals and angle spreads. 

Although the filter approaches (e.g. the JTC method) are reasonable choices for one-dimensional fading simulators, it is impractical to use in the SCM generation. It is not straightforward to create FIR filters that satisfy different Doppler spectra for every mobile. Instead, the SCM adhoc has already specified the preferred technique to generate the spatial models with the use of sums of sinusoids for every path. Each sinusoid is initialized with a random phase. The sum of 20 sinusoids creates one path. No alternative approach has been discussed for the SCM generation since this appears to be the most straightforward technique. 

If the adoption of a preferred fading simulator is sought within the WG3 then the limitations imposed by the SCM work should be considered also. The SCM work is near completion and it is anticipated to be in use very soon. It would be helpful to all companies if any fading simulator that were to be chosen for the current reverse link evaluation be forward compatible to the SCM specifications.  

3 Conclusions

This short note clarifies the generation of the spatial channel model as has been specified in the SCM Adhoc and indicates that filter methods for the fading generation are impractical for spatial models. 
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