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Introduction
During the last meetings the averaging of equaliser coefficients have been discussed for the uplink EVM measurement. In contribution [1] it was proposed to use frequency averaging analog to the downlink approach. It was already pointed out that some parts of the averaging process are not needed as interpolation of channel coefficients are not needed. Frequency averaging would introduce a dependency of the EVM algorithm on the position and size of the uplink allocation [2]. Further a mixing of EVM requirements and spectrum flatness due to the frequency averaging results in non orthogonal requirements for the Tx modulation.
In [3] averaging with the help of auto detected data (data aided) was proposed as an averaging method. While keeping enough averaging to reduce estimation noise in the measurement it does not introduce disadvantages as the frequency averaging 
In this paper we are presenting data measured according to the current EVM definition in [4] and different assumption for the EVM equaliser.
Discussion
The following measurements were taken at a system bandwidth of 20 MHz. The allocated uplink resources were 48 resource block with a 16 QAM modulation. The resource block offset was 16 resource blocks as given in Figure 1.
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Figure 1: Measured uplink signal with inband emission limits.
Figure 2 gives the results for DRS based channel estimation with no averaging. The EVM RMS is about 6.6 %. In the spectrum flatness a high noise can be seen as the for this slot based measurement only one SC-FDMA reference symbol could be used. The 20 % averaged peak EVM was simulated by adding AWGN to the generated uplink signal. It could be seen that the RMS value with 6.6 %is considerable lower. The spectrum flatness min/max values indicate a variation of about 2dB caused by the added noise.
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Figure 2 EVM and spectrum flatness (blue line current, yellow line: min/max values): DRS based channel estimation without averaging
The results with frequency averaging as proposed in [1] with the downlink sliding window as defined for the downlink EVM measurement are given in figure 3. Keeping the AWGN at the same level the results for EVM are lower for peak and RMS EVM values due to a reduction of noise in the channel estimation. The interpretation of the spectrum flatness measurement is now a bit washy as the results are also derived with the frequency averaging function. Critical are the outer parts of the uplink transmission as for the outer subframes no averaging is done. 
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Figure 3 EVM and spectrum flatness: DRS based channel estimation with averaging.
Figure 4 shows results for a DRS based channel estimation where auto-detected data is used for further averaging in time (data aided averaging). The noise reduction in the channel estimation can also be reduced to a level with frequency averaging. The spectrum flatness gives a direct relation to the spectral quality of the uplink signal as no frequency manipulation is applied to the signal. With the data aided averaging also the noise influence can be reduced to below 1dB. If this influence should be reduced further the spectrum flatness requirement could be defined on a resource block granularity. Figure 5 gives the spectrum flatness with a resource block average as an example.
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Figure 4 EVM and spectrum flatness: DRS + Data based channel estimation.
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Figure 5: Spectrum flatness based on a resource block granularity
Conclusion
Results for the EVM measurements with different equaliser definitions have been presented. The data aided equaliser shows sufficient reduction of channel estimation noise without frequency averaging in the measurement. The algorithm is also flexible enough that a later requirement e.g. for the DRS can be introduced. If further averaging for the spectrum flatness would be requirered we proposed a introduction of a resource block granularity.

A CR to adopt the data aided equaliser is given in [5].
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