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<< Unchanged sections omitted >>
F.3.4
Post FFT equalisation

Perform 140 FFTs on z’(ν), one for each OFDM symbol comprising the full frame with the FFT window timing
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. (in case of frame type 1 , normal CP length) The result is an array of samples, 140 in the time axis t times 2048 in the frequency axis f.
The equalizer coefficients 
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 are determined as follows:

1. Time averaging at each reference signal subcarrier of the amplitude and phase of the reference symbols, the time-averaging length is 10 downlink subframes This process creates an average amplitude and phase for each reference signal subcarrier (i.e. every third subcarrier with the exception of the reference subcarrier spacing across the DC subcarrier).  For TDD, the averaging in the time domain can be calculated from subframes of different frames.
2. The equalizer coefficients for amplitude and phase 
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 at the reference signal subcarriers  are obtained by computing the moving average in the frequency domain of the time-averaged reference signal subcarriers, i.e. every third subcarrier. The moving average window size is 19. For reference subcarriers at or near the edge of the channel the window size is reduced accordingly as per figure F. 3.4. 
3. Performing linear interpolation from the equalizer coefficients 
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 to compute coefficients 
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 for each subcarrier.

The  equalized samples are called Z’eq(f,t).


Figure F.3.4-1: Reference subcarrier smoothing in the frequency domain

F.4.1
EVM

For EVM create two sets of Z’eq(f,t)., according to the timing ”ΔC –W/2 and ΔC +W/2”, using the equalizer coefficients from F.3.4.

The equivalent ideal samples are calculated form  i1(ν) (clause F.2.3) and are called I(f,t).

The EVM is the difference between the ideal waveform and the measured and equalized waveform.
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where
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 is the set of symbols with the considered modulation scheme being active within the subframe,
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is the set of subcarriers within the 
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 resource blocks with the considered modulation scheme being active in symbol t, 
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 is the ideal signal reconstructed by the measurement equipment in accordance with relevant Test models,


[image: image16.wmf])

,

(

'

f

t

Z

eq

 is the equalized signal under test.

Note1: 
Although the basic unit of measurement is one subframe, the equalizer is calculated over 10 subframes to reduce the impact of noise in the reference symbols. 

Note 2: Applicability of EVM calculation:
One EVM value is associated to 12 subcarriers times 1 subframe = pair of 2 RBs = 168 resource elements. 

But only a reduced number of REs in this pair of 2 RBs contribute to EVM. Those are the PDSCH REs, containing the considered modulation scheme. Only those pairs of 2 RBs are evaluated with respect to EVM, which contain the maximum number of PDSCH REs. (EVM-relevant location in the time/frequency grid ) The others are not evaluated. 

In specific:

For bandwidth 1.4 MHz:

Only the pairs of 2 RBs containing 138 PDSCH REs are used for EVM. Only those 138 REs contribute to EVM

All pairs of 2 RBs, which contain less than 138 PDSCH REs, are not evaluated with respect to EVM.

For all other Bandwidths: 

Only the pairs of 2 RBs containing 150 PDSCH REs are used for EVM. Only those 150 REs contribute to EVM

All pairs of 2 RBs, which contain less than 150 PDSCH REs, are not evaluated with respect to EVM.

This restriction serves to avoid weighted averaging in F.4.2. 
<< Unchanged sections omitted >>
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Reference subcarriers







The second reference subcarrier is the average of the first three subcarriers







The first reference subcarrier is not averaged







From the 10th subcarrier onwards the window size is 19 until the upper edge of the channel is reached and the window size reduces back to 1







The subsequent 7 subcarriers are averaged over 5, 7 .. 17 subcarriers
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