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1. Introduction

The issue of how to equalize the downlink transmission for the purposes of EVM measurement is still under discussion in RAN WG4. Due to the presence of transmit filtering and the ability of the UE to remove this distortion using procedures designed for channel equalization, it is desirable to remove as much of this distortion in the measurement as would be reasonably expected in a practical UE receiver implementation. Document [1] discusses the performance of sinc interpolation and document [2] compares the performance of sinc interpolation in real scenarios and suggests that Chebychev would perform better.
This contribution compares the performance of sinc interpolation against the simpler linear interpolation to determine if this can perform to the same or better level.
2. Discussion

Table 1 summarizes the results provided in [1] for the residual performance of sinc interpolation in correcting for the distortion caused by a simple 4x oversampled 5-tap FIR filter. The filter used was not intended to represent a real TX filter but just as a method to introduce frequency domain distortion for the signal in order to test the interpolation.
Table 1   EVM Results for sinc interpolation

	Channel Bandwidth (MHz)
	Approx TX filter Bandwidth (MHz)
	Approx TX filter flatness
(dB)
	EVM w/o Equalization (%)
	EVM with Equalization (%)
	Parameter Optimization Degrees of Freedom

	1.25
	4.3
	0.8
	18
	6.7
	4

	5
	17.5
	1
	19
	2.8
	16

	20
	64
	1
	18
	1
	66


Table 2 summarizes the results for linear interpolation. It was not possible to use the same filters from [1] so this analysis uses a typical W-CDMA RRC filter with α=0.2 and a BW as shown. In addition, linear interpolation allows for the maximum degrees of freedom, being equal to the number of reference symbols in the signal.
Table 2   EVM Results for linear interpolation

	Channel Bandwidth (MHz)
	1dB TX filter Bandwidth (MHz)
	Approx TX filter flatness
(dB)
	EVM w/o Equalization (%)
	EVM with Equalization (%)
	Parameter Optimization Degrees of Freedom

	1.25
	1.15
	1.3
	4.98
	1.73
	12

	5
	4.5
	3
	3.28
	0.09
	48

	10
	9
	3
	5.36
	0.04
	96


Although there are differences between the simulations and the results are not directly comparable, it can be seen that the linear interpolation method is able to remove almost all of the error from a signal with a filter which is closer to a practical filter than that used in [1].
The actual results for 5 MHz case are given below:
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3. Conclusion

If it can be assumed that linear interpolation of the channel is a reasonable assumption for how the UE might operate then it would be safe to base the EVM equalization algorithm on linear interpolation which appears to provide excellent results compared to the residual EVM shown for the sinc interpolation.
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Fig 2.  Uncorrected EVM per resource block








Fig 3.  Corrected EVM per resource block





Fig 1.  5 MHz TX filter response in dB per subcarrier
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