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1 Introduction

In [1], Lucent has presented a generalized approach to model wideband MIMO channel transfer matrices. This contribution describes the modeling of dominant scatterers in the cell as a particular implementation of the wave model presented in [1].

In the wave model, the MIMO channel responses are generated directly from the desired spatial and temporal statistics rather than from the distributions of scatterers. Furthermore, in order to keep the model simple and repeatable, we have proposed to use a fixed set of PDPs instead of using continuous PDPs. As we will show in this contribution, the model is very flexible in including different realistic propagation scenarios. 

2 Modeling Dominant reflectors

In different propagation environments, it is possible to have one or two dominant reflectors in the cell that are visible to all of the UE locations. This can happen, for example, in a town with only one or two high buildings above all the surroundings. The presence of the dominant reflector will impose dependences among the PASs and PDPs for all the users in the cell. 

The impact of a dominant reflector can be modeled as a coherent reflected wave, similarly to the case of LOS channel. The reflected wave is described as follows 
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where 

 K  



is the Rician K factor, now specified as the ratio of the coherent reflected power vs. the total power of remaining incoherent components,

 k



is the wave number,

 dm, dn 


are the Node B and UE antenna array dimensions, respectively
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are the orientation of the Node B and UE antenna arrays, respectively,
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is the angle of departure of the dominant reflector from the Node B antenna m (we have not written the dependency on m for simplicity),
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is the angle of arrival of the dominant reflector at the UE antenna n (we have not written the dependency on n for simplicity), 

The AOD, AOA and delay for the dominant reflector can be calculated for each of the UE based on the location of the reflector, Node Bs and UEs. Once specified, this coherent component can be added to the H matrices due to the incoherent waves. Same approach can be used to model the second dominant reflector. 

Since we need to track the location of only one or two dominant reflectors, the increase in complexity is not too high. Furthermore, dominant reflectors are only present in some particular propagation environments, we should treat it as a special case in addition to other typical propagation environments.  

The PDP, PAS should also be modified in order to be consistent with other propagation scenarios.

· The delay of the dominant reflector, which is calculated from the geometry, now is a continuous variable. It should be quantized to the closest delay in the delay profile assigned to each of the Node B-UE pair. And the total power of the PDP should be normalized to one for all propagation environments.

· With no dominant reflector, the PAS of each UE is Laplacian shaped with rms spread according to certain statistics [2]. When a dominant reflector is present, one more deterministic AOA and AOD will be added to the assigned PAS. The AOA and AOD for the deterministic wave can be easily calculated from the geometry. Again, the total power of the combined PAS should be normalized.

Finally, when there are both LOS component and a dominant reflector, power ratio between the LOS and reflected component need to be specified. And the Rician K factor can be specified as the ratio of the combined power of these two coherent components vs. the total power of other incoherent wave components.

With these straight forward modifications, the wave model can generate H matrices for the propagation environments with dominant reflectors. 

Reference:
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