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e Current Proposals:
— Ray Tracing Method
— Correlation Based Method

o Key Issues
— Rician versus Rayleigh fading
— Angle of Arrival Spread and Amplitude Distribution
— Polarization Modeling Based on Measured Data

— Insufficient Field Data (wideband 5 MHz) to set the
Parameters

e Recommendation

— Models should have Sufficient Detail so that New

Methods are not Precluded
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Rician Fading @ MOTOROLA

* Rician Behavior
— Line of Sight Direct Ray
— Some Fraction of the Cell
— Especially at high SINR
« Rayleigh
— Remainder of the Cell (Non-Line of Sight)
— Usually Lower SINR

Standard ITU Veh-A

A A 0dB Direct Ray  Rician K=10dB

15 -20dB A-13-14 -22 -23 -28 -33dB

-T-T-4A TTT+A

Example: Rayleigh, Rician Comparison
Each component is Rayleigh faded except for the Direct
ray. Total power in each channel is normalized.
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57 Cell Simulation, Parameter Summary
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37.6 dB/decade
0.5
8dB

0 isthe angular deviation from boresight,
0,5 1S the 3dB beamwidth (=70
degrees), and b is the front-to-back ratio
of the antenna pattern (= 20dB)

Rician for 1/3 highest SINR locations
Rayleigh for remaining locations
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Capacity Bound Simulation Results

Average capacity in bits/symbol, ITU multipath channel models with ray traced method,
360 degree UE angle of arrival spread

Rayleigh + Rician | Rayleigh + Rician

ITU Vehicular A | TU Pedestrian A

Non-MIMO 3.25 341
MIMO 3.31 3.52
MIMO Gain 1.8% 3.2%

Only 2-3% MIMO gain when Rician channels are included!
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Angle of Arrival Spread (%)) moToroLa
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Antenna Separation in Lambdas
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10 degree Antenna Bins

ITU Vehicular A, 360 Degree Angle of Arrival

Simulated
—©— Measured
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01 Measured Data compared to ITU Vehicular-A with uniform 360 deg angle spread
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Angle Spread @ MOTOROLA

Measured Data compared to ITU Vehicular-A with uniform 360 deg angle spread
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Polaization Variaion dB

Polarization Cross-coupling

Freguency 2304 MHz  Polr WV 4o HV bl stars . W 1o VH red sguares
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Blue = Horizontd
to Vertica

Red = Vertical to
Horizontal

Cross-couplings
are: Random,
Uncorrelated,
and a Function
of Signal
Strength

i

—25 =20 =15 =1a =5
Felaive Ray Power, dBm
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Conclusions

 Rician Fading Can Dramatically Effect MIMO
Capacity, Therefore Must Be Modeled Properly

« Narrow Angle of Arrival Spreads Have Been
Observed, but Do Not Match the Proposed
Uniform Arrival Model

 Polarization Cross-coupling Is Random,
Uncorrelated, and Related to Signal Power

e Channel Models Should Include These Factors
With Sufficient Detail, Based on Measured Data.
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