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1. SUMMARY

The recently completed spatial channel modeling effort culminated more than a year’s worth
of effort by propagation experts to produce channel models reflective of the best current
understanding of outdoor RF propagation as it applies to 3G systems. It would then seem to
be a good time to briefly review the consistency of commonly used outdoor channel models
with the results of the SCM, as this may help to determine which models should be
emphasized in MBM S and in other performance studies.

We examine the delay spread of the channel models, as this often has some of the greatest
impact on air interface efficiency. Three commonly used ITU channel models are discussed as
examples. Pedestrian-A, Vehicular-A, and Pedestrian-B.

Comparing the SCM urban, suburban, and microcellular models to these ITU models, we
conclude:

* Vehicular-A and Pedestrian B are representative of delay spreads observed from the
SCM models.

» Pedestrian-A is an inappropriate channel modd for performance studies of outdoor
cellular conditions', even in low delay spread environments including suburban macro
and urban micro cells.

» For suburban environments, a new model replacing Pedestrian-A is needed to reflect a
higher delay spread, even when comparing to the low-end delay spreads modeled in
the SCM suburban model. If low end suburban delay spread conditions are of interest,
the SCM seems to be the most natural replacement.

2. DISCUSSION

The SCM technical report [1] contains cumulative distribution functions of delay spread for
the urban and suburban macro-cell channel models as well as the urban micro-cellular model.
These are included as figures 1 and 2 below?. In figure 1, we indicate the RM S delay spread
of ITU Pedestrian-A, Vehicular-A, and Pedestrian-B for reference. (For reference, these are
about 50, 370, and 630ns, respectively.) We indicate only Pedestrian-A in figure 2 to make
the figure more readable. Examining the figures, we observe:

» Delay spreads consistent with Pedestrian-A are virtually unobserved in the urban
model, infrequent (occurring less than 15% of the time) in the suburban model, and

! We should comment that the SCM studies did not address indoor propagation. While Pedestrian-A may be
appropriate when both Node B and UE are indoors, indoor propagation is not examined in this contribution.

2 Figure 2 excludes the fixed Rician K-factor results shown in the original figure, since LOS paths are not
considered in the ITU channel models.
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are rarely seen (less than 1% of the time) in the SCM urban microcell cases that
contain non line of sight components.

* Vehicular-A is a middle ground between the urban and suburban SCM channels. It's
somewhat low on delay spread for urban, and high for suburban.

* Pedestrian-B is slightly above the median delay spread for urban macrocells.

The SCM models were selected to be representative of the range of channels observable in 3G
environments while using as few models as possible. In the case of the suburban model, this
need to limit the total number of models led to the selection of a model whose delay spread
was at the lower end of typical reported ranges. The suburban model in the SCM has a mean
delay spread of 170ns. In some instances, very low values are reported, for example in [2]
where a mean RMS delay spread of 109ns (about twice the RMS delay spread of Pedestrian
A) was obtained for suburban, but the author noted a relatively large amount of line of sight
(‘LOS’) paths existing in the measurements. Similar suburban results were also obtained in
[3] where LOS paths resulted in low average delay spreads of approximately 110ns. Ranges
for non-LOS environments reported in [4] indicate 200-300ns for typical suburban areas.
Larger values are also evident: [5] reports mean RM S delay spread of 500ns, while [6] shows
amean RMS delay spread of 590ns. Thus when the SCM is viewed in conjunction with the
variety of references, the Pedestrian A model is not suitable for representing suburban
environments, even when compared to the lowest published delay spreads.
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Figure 1. SCM Macrocell Delay Spreads
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