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1. Introduction 

At RAN4 #41, contribution [1] was submitted, which discussed a new approach to evaluating EVM for E-UTRA base stations.  One component of that proposal is to allow equalizing transmit linear distortions by the EVM analyzer.  The motivation for allowing this is that such equalization would be already part of the channel estimation and channel compensation process in the UE receiver; therefore it would model a realistic operating scenario.  

When one wants to implement the methodology proposed in [1], a channel estimator block needs to be defined. In subsequent discussions, Nokia mentioned two alternatives:

1. Restrict the equalizer degrees of freedom to a subset of all frequencies and find the best solution that would result in minimizing SNR after the equalizer is interpolated up to all frequencies. For this purpose, a TBD 2D interpolation would be used.
2. Model an actual UE channel estimator

We’d prefer option 1), as long as the EVM analyzer complexity is manageable. To insure a simple definition and implementation, we propose a channel delay tap definition of the equalizer.  

2. Discussion 

In [1], the EVM calculation uses the equation below (copied from [1]) to pre-process the received signal. This is to remove amplitude, timing, frequency, etc. mismatch between the transmitter and the EVM analyzer.  
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 represent degrees of freedom over which the minimum distance search is carried out.  
Functions 
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 could have as many as NFFT degrees of freedom.  As it had been proposed, the synchronization value search can be restricted to a certain subset of frequencies, and the functions 
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 can be defined as 2D interpolation from that subset.  
The most convenient way to achieve the above is to use the following:

a. Simple averaging over time across the whole measurement interval. This reduces measurement complexity by reducing the total number of parameter searches and implicitly assumes that the Tx linear distortion is constant over time. Base station with time varying linear distortion would be penalized by this method.  

b. Sinc interpolation over frequencies. Among the various interpolation methods, sinc is one of the simplest because it can be implemented as a Fourier transform after a time domain zero padding. 

 This would result in the following definition:
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where 
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.  For the definition of 
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The size of the parameter space 
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 is subject to requirement definition.  We’d recommend 
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.  It is true that the smaller 
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 is the more difficult for the BS to meet the EVM limit. In our view, this is still a required restriction though, not only for the management of test equipment complexity but also for a realistic measure of the performance impact of the linear distortion.  With a small 
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, it can be ensured that the transmitter linear distortion does not increase the channel delay spread significantly, therefore the channel convolved with the linear distortion still matches the expected delay profile statistics (for example, the apparent delay spread at the UE still remains low in a microcell deployment scenario.)  
3. Conclusion

We propose the following changes regarding the E-UTRA base station EVM definition

1. Clarify the scope of the synchronization parameter optimization
2. Define the requirement so that the EVM must be met over a certain range of time offsets not just at a single point
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