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1 Introduction

This contribution discusses how power is normalized in a channel model, where XPR introduces powers changes from nominal.  This effect is described below along with a method to normalize the total power in the channel.  This is necessary in order to have an accurate reference level for throughput measurements.

2 Cross polarized power ratio XPR
A number of common channel models, including SCME and Winner interpret XPR coupled power as added power.  
This is also described in [1], XPR is defined as:
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and
•
SVV is the coefficient for scattered/reflected power on V-polarization and incident power on V-polarization

•
SVH is the coefficient for scattered/reflected power on V-polarization and incident power on H-polarization

•
SHV is the coefficient for scattered/reflected power on H-polarization and incident power on V-polarization

•
SHH is the coefficient for scattered/reflected power on H-polarization and incident power on H-polarization

However, this definition does not reference the total power after XPR is included in the channel.  When these channel models were developed, most of the drive test data available at that time was V to V, and some measurements included an H element at the receiver.  In this case, there would be some extra power received by the H antenna, which doesn’t diminish the power received by the V antenna.  Thus it was considered extra power.

The SCME and Winner channel models used this same concept of added power.  These models were designed to produce lots of channel realizations in a system simulation, where every parameter and variable was observed over its entire distribution.  Thus the result of the system simulation was an average throughput across a cell.  In this context, it was entirely reasonable to allow extra power from some random draws of the XPR in conjunction with the propagation loss changing with location, shadow fading variation, and antenna effects.  All of these were combined to produce a composite spatial channel at the system level.
For evaluating a single device, which is a link level measurement, the random processes in these channel models were replaced by predefined cluster powers and delays, along with a constant XPR.    What was missing in this step was to normalize the power at the receiver to unit power.  
3 Normalization

Since XPR  can change the total power observed by the receiver, the power at the device needs to be normalized to account for these potential power offsets.  i.e. the link-level power used to measure a test device should be independent of the channel model.  This was overlooked in writing the test plan, and has led to some confusion because without the normalization step we observe several dB differences in the powers presented to the receiver (which is not accounted for in the reference signal power) depending on the channel model that is selected.
It is a valid test for the channel model to emphasize one or both polarizations, have particular spatial properties and correlation, however the total power presented to the test volume should be normalized so that the signal strength axis is accurately reporting the power supplied to the device. 
The following is a simple power normalization that produces unit power in the test volume to be evaluated by the device under test.

[image: image4.wmf]'

'

/()

/()

VVVH

HHVH

PPPP

PPPP

=S+

=S+


Where 
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, prior to adjusting to the reference signal strength.

4 Conclusion

With the simple normalization above, the power presented to the device will be independent of the channel model and the reference level will represent the actual device performance for that channel.  
With normalization, a constant unit power will be presented to the test volume, having a variety of spatial, temporal, correlation, XPR, and Polarization properties as defined by the given channel model.  Thus the different channel models uniquely exercise these parameters, at a normalized power level. 

If normalization is not used, different power levels will be presented to the DuT for each channel model, and these power differences will not be properly accounted for in the reference level.  The result will be shifts in the curves that are not appropriate.
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