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INTRODUCTION
There have been many recent contributions [1-4] proposing LTE MIMO channels models using correlation parameters that are per-path or per-channel based.  
This short paper explores the possible risks of not using per-path correlation models.  

REVIEW OF PER-PATH TO PER-CHANNEL CORRELATION SIMPLIFICATION
In a recent paper [5] it was stated that the a MIMO channel model using per-path correlation model simplifies to one using per-channel correlation when assuming certain simplifications.  

The first conclusion of the paper is that that the frequency correlation is the same across OFDM sub-carriers.  While this may be true, it is also simultaneously true that for a given sub-carrier the correlation properties may differ from path to path.    
The paper’s second conclusion is that the per path spatial correlation matrix can be replaced by an equivalent per channel correlation matrix that will be common to all paths and sub-carriers with no loss of specification of the channel model.
The second conclusion is based on the assumption of the same correlation matrices for all paths, in which case per path correlation matrices can be replaced by a single per-channel correlation matrix. Since it has been proven that the frequency response correlation matrices are the same across all sub-carriers, reference [5] asserts that a common correlation matrix can be used across all sub-carriers and paths. 
The second conclusion neglects the fact that the two cases that were equated are in fact different due to the correlation varying from path to path in the case of per-path correlation. The second conclusion is based on the presumption that a per-channel frequency correlation matrix uniquely determines the per-path spatial correlation matrix and that those correlation matrices are the same for each path.  The assumption of common correlation matrices for all paths, which was the basis for Conclusion 2 is not justified. 
RISKS
While there is an understandable desire to simplify the LTE MIMO channel models, we suggest the following concerns should be considered:

1. It is possible that the simplified channel model will allow a UE to pass conformance tests while not offering as much capacity improvement as would be offered by a UE passing against a more realistic channel model.  Without understanding the magnitude of the performance difference RAN4 takes on unnecessary risk of impacting network capacity due to UEs that cannot handle the more complex radio environment.  

2. When beamforming is introduced, RAN4 will have to re-visit the LTE channel models and introduce per-path based correlation models that are different than the per-channel correlation based models.  . 
RECOMMENDATION
RAN4 should not simplify the MIMO channel model without understanding the quantitative effect on network performance by handsets that pass a conformance test using the simpler per-channel based correlation matrix tests instead of those that meet conformance requirements tested against the more realistic channel model.
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