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* This presentation is based on R1-02-0326 (submitted but not presented at RAN1#24

Orlando, February 2002). The concept was first introduced in R1-02-0142 (RAN1#23
Espoo, January 2002).
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o Genera requirements for system level MIMO channel
mode! .

— Capture al important channel statistics
* Temporal dispersion: power delay profile (PDP)

» Angular dispersion: power azimuth spectrum (PAS), spatial
correlation

* Freqguency dispersion: temporal correlation
o Capacity: MIMO link capacity
— Simple to implement
» Both outdoor and indoor environments
» Both link and system level ssmulations
— Compatible to previous standards: e.g., ITU PDPs.
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Existing Models

* Ray-tracing model:
— Pros. Models propagation mechanisms (reflection, diffraction, scattering).
Suitable for indoor and short-range outdoor environments.
— Cons: Requires detailed site-specific information, too complex for large
distance outdoor environments.

» Scattering model: COST 259, R1-02-0102 (Motorola).
— Pros: FHexible in implementation. Produces consistent spatial and temporal
correlation results.
— Cons: Complexity becomes an issue for multicell system simulations.
Assumes single bounce scattering.

» Correlation model: accepted link-level model.
— Pros. Simplicity.
— Cons. Temporal correlation is modeled separately from the spatial
correlations and the joint statistics may not be preserved.
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Wave-Based Model Description
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Graphical Description
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For LOS channels:
hrlm_?nsls \/R exp{ Ilzt LOS >d)t m} exp{i Izr,LOS ﬂr,n,s}
hn — NLOS LOS

m,1,s ,m,1, s ,m,1,s

Numas = JKThnmqs

For multiple base stations, the total received signal is

r - a. \/7a. Hqsbx(stqb)b n

b=1 g=1
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Model Verification

» Spatial correlation
» Temporal correlation
 Capacity



Simulation Assumptions
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4 transmit and 4 receive antennas

Frequency f.= 2 GHz

Pedestrian A PDP

Laplacian PAS with 5°rms AS at the base and 35° rms AS

at the mobile

Total of 400-600 wave components

o Omnidirectiona antennas

o Half wavelength spacing at the mobile and 4 wavelengths
spacing at the base

 Vehicle speed of 10 km/hr

* No pulse shaping

e Quasistatic environment
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Time Dispersion: PDP

Average PDP for H(1,1) Average PDP for H(1,2)
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Correlation Profile

Correlation, h(1,1)
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For 4 by 4 system with 5° and 350 of Angular Spreads
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Summary ...................

» We proposed a hew wave-based wideband MIMO
channel model.

» The model produces expected channel statistics as
verified by analysis and ssimulations.

* The moddl isflexible and smple to implement. The run
time is about 10 min per link for 10 s of channel
responses.
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