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1. INTRODUCTION

The current system model that has been developed in the SCM AHG is implemented here for verification purposes. The resulting statistics are provided for calibration. It is proposed that the statistics shown here be included in the SCM-Text. 

2. IMPLEMENTATION OF WIDEBAND SYSTEM LEVEL CHANNEL MODEL

The modeling in SCM-Text v.1.9 is shown here in its implementation form for the purpose of Monte Carlo system level simulations. Expressions describing the per antenna resulting complex waveforms can be described as follows (variables defined as in the SCM-Text v.1.9 Fig. 2.6.6.1 and also explicitly defined here again):
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where
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is the antenna index at the BS (NodeB) where 
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is the antenna index at the MS (UE) where 
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is the number of paths as defined in the temporal channel model
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is the relative power of the 
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-th path


[image: image10.wmf]L


is the number of sub-paths used to model  each path (L=20).
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is the angle, with respect to the BS broadside, of the 
[image: image12.wmf]l

-th sub-path in the 
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is the sub-path’s relative angle within the path as defined in Table 4 in the SCM-Text. 
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is the angle, with respect to the UE broadside, of the 
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-th sub-path in the 
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-th path.
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is the uniformly distributed random phase of the 
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-th sub-path in the 
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-th path.
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is the antenna gain at the BS (NodeB) as a function of the angle. If more than one polarizations are modeled then the antenna gain is a vector expression. Details are given in Section 2.1 below. 
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is the antenna gain at the MS (UE) as a function of the angle. If more than one polarizations are modeled then the antenna gain is a vector expression. Details are given in Section 2.1 below. 
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 is the wave number.
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is the distance in wavelengths of the antenna s from the reference (s=0 ) antenna. If s is the reference antenna then the distance is zero. 
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is the MS (UE) speed vector in meters/sec. The norm of the vector is the magnitude of the speed. 
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is the angle of the speed vector with respect to the MS array’s broadsise

Expression (1) assumes a random pairing of the of the sub-paths from the MS and BS. The random orientation of the MS (UE) array affects the value of the angle 
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 of each sub-path.

2.1     POLARIZATION MODELING

The model of polarization coupling that has been discussed in the SCM group and also suggested in [2]. This model can be included within the framework as shown in (1) by a matrix describing the propagation of and mixing between horizontal and vertical amplitude of each sub-path.  The resulting channel realization is:
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where:
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is the antenna complex response in the vertical and horizontal polarizations at the BS (NodeB) as functions of the AOA. 
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is the antenna gain at the MS (UE) as a function of the AOA for the two polarizations. 

The 2x2 matrix represents the scattering phases and amplitudes of a plane wave leaving the UE with a given angle and polarization and arriving Node B with another direction and polarization. 
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=XPD as per definitions in [2]) is the average power ratio of waves leaving the UE in the vertical direction and arriving at Node B in the horizontal direction (v-h) to those arriving at Node B in the vertical direction (v-v). By symmetry we assume that the power ratio of the opposite process (h-v over v-v) to be the same. 
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 where x=1,2,3,4
are the uniform and i.i.d random phases of the 
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-th sub-path in the 
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-th path for each of the four mixing directions. 

  Expression (2) is a generalization of (1). If for example, vertically polarized antennas are used only at both NodeB and UE then the antenna responses become 
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 and expression (2) becomes identical to (1). For an ideal dipole antenna at the NodeB tilted with respect to the z-axis at 
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degrees the above vector becomes 
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, which is in agreement to [2]. 
3.  WIDEBAND SYSTEM MODEL STATISTICS fOR CALIBRATION

Expression (1) contains the BS and MS induced effects. The characteristics of the signals as observed at either the BS or the MS (such as narrowband angle spread) can be analyzed separately. Using only the non time-varying signal components in (1) that relate to the BS (NodeB), the output statistics of the model are generated in the following. The model used here is as has been defined in its latest version of the SCM-Text v.1.9 with the following modification: The lognormal distribution of the composite angle spread for the urban macro scenario is using parameters: (A= 0.78, (A= 0.36.
The calculations were conducted without taking into account the antenna pattern (i.e. a unit gain omnidirectional antenna was assumed).
The number of resolvable paths are also recorded. Only the paths with power higher than    –15dB relative to the strongest path are recorded.  The shown statistics are the non-power weighted ones. Every resolvable path is assumed to cover the duration of a whole chip time interval. 

4. CONCLUSION

An implementation method is given for the SCM system level model. Resulting statistics of the physical parameters are provided for calibration purposes. It is proposed that the CDF curves be used for calibration purposes in the SCM-Text.  
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-Channel Scenario: Suburban Macro

Output Statistics:
Mean composite AS at NodeB: 5.08 degrees 

Mean rms DS: 0.17 (s
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Figure 1. Statistics for Suburban Macro Channel for chip-rate frequency = 3.84MHz (clockwise from top left): (a) CDF of total rms DS, (b) Probabilities for number of resolvable paths present at 3.84Mcps, (c) Probabilities for number of resolvable paths present at 1.2288Mcps, (d) CDF of Composite AS 
-Channel Scenario: Urban Macro

Output Statistics:
Mean composite AS at NodeB: 8.81 degrees

Mean rms DS: 0.65 (s
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Figure 2. Statistics for Urban Macro Channel for chip-rate frequency = 3.84MHz (clockwise from top left): (a) CDF of total rms DS, (b) Probabilities for number of resolvable paths present at 3.84Mcps, (c) Probabilities for number of resolvable paths present at 1.2288Mcps, (d) CDF of Composite AS 
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