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1
Introduction

A number of contributions, including [1] have examined the impact of random seed selections for the dual polarized spatial channel model based on the equation in 25.996.  
This contribution will attempt to explain how random seeds impact each methodology differently, and this results in different conclusions for MPAC and RTS.  
2
Detail
The channel model in 25.996 is a system level channel model, defined for simulations where most of the parameters are randomized for each UE drop.  The basic equation is described here:  
The fading between orthogonal polarizations has been observed to be independent and therefore the sub-rays phases are chosen randomly.  The propagation characteristics of V-to-V paths are assumed to be equivalent to the propagation characteristics of H-to-H paths.

The polarization model can be illustrated 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 BS antenna complex response for the V-pol component.
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is the BS antenna complex response for the H-pol component.
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is the MS antenna complex response for the V-pol component.
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is the MS antenna complex response for the H-pol component.
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is the antenna gain
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phase offset of the mth subpath of the nth path between the x component (either the horizontal h or vertical v) of the BS element and the y component (either the horizontal h or vertical v) of the MS element.

For evaluating MIMO antennas with OTA techniques, a link level channel model is needed.  To facilitate this, every parameter in the 25.996 equation shown above has been locked down to a pre-defined value except for the UE antennas and the 
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 phase offsets.  This enables specific UE antennas to be modelled, which requires a set of phase offsets that result in the theoretical combination of the SCME cluster channel model + UE antenna response.  
The matrix results in a per-sub-path definition: 
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The following cases describe the differences between implementations.

MPAC

For the Multi-probe AC method, there is no UE antenna.  The BS is connected to 8 different pairs of orthogonal V & H probes.  For an implementation based on the above equation, the link level channel model is distributed across the many probes and the phase offsets are optimized to result in a match to the validation criteria within the test volume.  
The UE receives the spatial signal in the test volume, where the UE antenna characteristics are used to receive the test signal with the included branch imbalance, element correlation, etc.

For MPAC the following are fixed:

1. Probe Antennas
2. Phase offsets
3. Same fading sequences are replayed from each probe (this scales with frequency so it never changes)
4. Composite Signal in the test volume is the same each time

Thus, there is no variation due to phase offsets, because they are never changed. The same sequence is played every time.
RTS

For the radiated two stage method, the measured UE antenna is incorporated into the equation above as 
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 for the vertical, and 
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for the horizontal, which are each complex responses.  
We assume a fixed set of phase offsets are chosen to pass the validation test with the antennas consisting of a simple V & H element.  Therefore, near ideal performance is observed and used to generate validation curves for the expected PDP, Spatial Correlation, Temporal Correlation, and V/H power ratio.
The UE antennas and their complex response 
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and 
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 are now added to the model for evaluating a test device.  Thus the UE complex responses are now part of the matrix multiply, replacing the simple V&H elements.  They are multiplied by the phase offsets: 
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, resulting in an interaction of the phase offsets and the UE antenna complex response.  Thus, for each new antenna complex response that is placed into the equation, we see variations due to the combination of terms, which acts like the phase offsets were randomized again.  This behaviour is consistent with a system level simulation, but it is not appropriate for a link level model.  
A second problem is the meaning of the validation based on the V & H test probe, since it is replaced by a new antenna having a different complex response, which interacts with the phase offsets and randomizes the channel.
 For RTS we have the following:

1. Different UE antenna complex response for each test
2. A validation to a V & H probe, which is never used in the measurement
3. The UE complex response interacts with the phase offsets of the 25.996 equation resulting in modified plane wave signal characteristics resulting in non-ideal performance
4. The Fading signal is no longer optimized for the SCME cluster channel model + UE antenna response
Another consequence of this result is that two different seeds which produce the same validated for RTS using the V&H probes, will produce different results (throughput) in response to the UE complex response, since the phases are shifted by different amounts, resulting in unique and different plane wave signals for each sub-component of the fading signal.  

3
Conclusions
A discussion using the 25.996 equation to illustrate the concept of the sensitivity to “phase offsets” was made.  The following conclusions were made:
MPAC is not sensitive to the “phase offsets” utilized in the 25.996 equation.  Once optimized for the V &H probes, the same probes are utilized and the same sequence is played each time.
RTS is sensitive to the “phase offsets” described by the 25.996 equation.  The phase offsets in this case interact with the UE complex response of each antenna being evaluated resulting in a unique and unpredictable change to the fading signal and the resulting throughput.  Also, unique “seeds” that each pass a validation will respond differently to the UE complex response, so they may deviate by different amounts when the UE complex response is added to the RTS model.
Since RTS changes the UE antenna, which is integral to the 25.996 equation, the concept of a validation test is lost.  Nothing that was validated is part of the RTS measurement.  Therefore, RTS needs a different way to validate its test signal for each UE antenna that is considered.
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