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<< Unchanged sections omitted >>
E.6
Estimation of TX chain amplitude and frequency response parameters

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 
[image: image3.wmf])

,

(

ˆ

f

t

a

 and 
[image: image4.wmf])

,

(

ˆ

f

t

j

 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 E.6-1. 
3. Performing linear interpolation from the equalizer coefficients 
[image: image5.wmf])

,

(

ˆ

f

t

a

 and 
[image: image6.wmf])

,

(

ˆ

f

t

j

 to compute coefficients 
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 for each subcarrier.



Figure E.6-1: Reference subcarrier smoothing in the frequency domain

E.7
Averaged EVM

EVM is averaged over all allocated downlink resource blocks with the considered modulation scheme in the frequency domain, and a minimum of 10 downlink subframes:

For FDD the averaging in the time domain equals the 10 subframe duration of the 10 subframes measurement period from the equalizer estimation step. 

For TDD the averaging in the time domain can be calculated from subframes of different frames and should have a minimum of 10 subframes averaging length. TDD special fields (DwPTS and GP) are not included in the averaging.
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Where Ni is the number of resource blocks with the considered modulation scheme in subframe i and Ndl is the number of allocated downlink subframes in one frame.

The EVM requirements shall be tested against the maximum of  the RMS average at the window W extremities of the EVM measurements:

Thus 
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  is calculated using 
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Thus we get:
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The averaged EVM with the minimum averaging length of at least 10 subframes is then achieved by further averaging of the 
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<< 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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