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1. Introduction 

At earlier RAN4 meetings, there have been discussions about the LTE eNB EVM measurement methodology and requirements.  In [2], a constrained equalizer is described, where the RS based channel observation samples are filtered across a radio frame (10ms) before computing the equalizer coefficients.   

In [1], the impact of EVM noise on the channel estimation and on the accuracy on the equalizer coefficient determination, and therefore on the measured EVM was described.  It was proposed that a 1% EVM margin should be used to capture the impact of the reference signal (RS) measurement noise. 

In this contribution, we present simulation results for determining the need for such a margin.      

2. Discussion 

The EVM equalizer definition for the eNB has the following four components:

1. Filtering across OFDM symbols in the time domain with a flat averaging window in a radio frame

2. Filtering across RS samples in the frequency domain with a moving averaging window of length 19 RS samples
3. Linear interpolation between RS samples to get channel estimate in tones that don’t contain RS

4. Channel inversion to obtain equalizer coefficients  

Both steps 1. and 2. act as filters reducing the RS measurement noise.  The total RS measurement processing gain 
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Then the RS measurement SNR is
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So, for example with 
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, the channel estimation measurement SNR is 49dB. This should typically result in insignificant ‘equalizer coefficient noise’ margins.  

2.1.  Simulation results
In the following, we show simulation results for the effect of RS measurement noise on the measured EVM.  
The EVM measurement methodology described in [2] was used.  
For each bandwidth case, the following two figures are shown: 
1. Measured EVM – Nominal EVM

2. Frequency domain channel estimation

In the frequency domain channel estimation figures, the RS measurements are shown with time domain averaging but with no frequency domain averaging. The nominal EVM was set to 22%.  In the same figures, the channel estimation is shown with both time domain averaging and frequency domain averaging and with linear interpolation as described in [2].  As expected, the frequency domain averaging reduces the channel estimation noise.   
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Figure 1  EVM measurement bias vs. nominal EVM, BW=1.4MHz
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Figure 2   EVM Channel Estimation BW=1.4MHz
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Figure 3  EVM measurement bias vs. nominal EVM, BW=3MHz
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Figure 4  EVM Channel Estimation BW=3MHz
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Figure 5  EVM measurement bias vs. nominal EVM, BW=5MHz
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Figure 6  EVM Channel Estimation BW=5MHz
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Figure 7  EVM measurement bias vs. nominal EVM, BW=10MHz
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Figure 8  EVM Channel Estimation BW=10MHz 
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Figure 9  EVM measurement bias vs. nominal EVM, BW=20MHz
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Figure 10  EVM Channel Estimation BW=20MHz

As it can be seen from the Figures above, the EVM measurement bias stays below 0.1% in the EVM=6%....20% region of interest.  In some cases, negative EVM bias was observed, which is due to statistical errors. 
3. Conclusion
Simulation results were presented for the impact of channel estimation errors on the measured eNB EVM.  The simulation results suggest that the required additional EVM margin is small; therefore it is recommended that no margin be added to the nominal EVM requirements.  
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