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1. Introduction

The following is a TP to 36.804 v0.4.0 to resolve the 5 outstanding issues related to the EVM equalizer definition described in [1].

1. The interpolation function to be used is FFS

2. Whether to use separate functions for the amplitude and phase or only the complex I/Q values is FFS

3. The working assumption is that 5th order polynomials are used for the 5 MHz option and this needs to be finalized.

4. The polynomial order for other channel bandwidths is FFS.

5. Whether to use reference symbols only or also data in the signal to determine the polynomial coefficients is FFS.
The advantages of the proposed TP are as follows:
1. It is simple to understand and implement

2. The use of a moving average reduces the performance from that obtained using interpolation of all pilots which was considered too good

3. The definition can be the same for all channel bandwidths

4. It will provide a stable reference against which link budget and other debates can rely and the potential for variations between EVM implementations is minimized

5. The algorithm will naturally provide more accurate correction at the channel edges and less in the middle

6. The definition resolves all five open issues in 36.804 6.8.1.1.6 and enables this aspect of the definition to be completed at this meeting.

2. References

[1] R4-070753 Agilent Technologies - A simplified LTE EVM equalizer definition

6.8.1.1.6
Determination of equalizer coefficients
The TX-RX chain equalizer coefficients phase and amplitude responses  
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 used by the ZF equalizer are obtained by a linear interpolation function of the reference subcarriers in the frequency domain with a moving average with window size 5 as per figure 6.8.1.1.6, and kept constant within a subframe in the time domain. 
Separate approximations for the amplitude and phase should be used. 

The use of a moving average will limit the amount of BS TX impairments which can be removed by the equalizer, particularly in the centre of the channel. This equalizer definition is not meant to imply any performance or implementation in the UE and is intended only as a stable reference against which BS TX impairments can be evaluated.
The frequency domain averaged reference signal subcarrier correction (equalizer) coefficients are used as input to the EVM minimization process.  Only reference signal subcarrier information within the individual subframe to be measured shall be used to calculate the equalizer coefficients. The coefficients are held constant in time across the subframe. The use of information from data and control subcarriers to calculate the equalizer coefficients is precluded since this information is not readily available to the UE in a real-time demodulation environment.
During the EVM minimization process, further optimization of the equalizer coefficients at the subcarrier or symbol level is not permitted and any optimization of the reference subcarrier estimates shall be constant across the subframe and averaged in the frequency domain as defined in figure 6.8.1.1.6. This ensures the equalizer improvement is bounded in the frequency and time domain. Further optimization of the overall signal frequency, timing and phase is assumed to be constant across the subframe and tracking at the symbol level of common pilot error is currently precluded. 
Measurement for periods longer than one subframe shall derive and apply independent equalizer coefficients and other EVM optimization variables for each subframe.
At the edges of the signal, the correction coefficients are calculated as follows:

· The penultimate reference subcarrier correction factor shall be the averaged with the subcarriers on either side (window size = 3)
· The outermost reference subcarriers shall not be averaged (window size = 1)
· For the outermost reference subcarriers that are not at the edge of the channel, the equalizer correction factors shall be calculated by linear extrapolation of the last two reference subcarriers to the edge of the channel.
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Figure 6.8.1.1.6: Reference subcarrier averaging













When the last reference subcarrier is not at the edge of the channel, correction to the edge of the channel is by linear extrapolation of the last two reference subcarriers





The last reference subcarrier correction point is not averaged











The correction for the central subcarriers is from a window of 5





The correction at this point is from a window of 3
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