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<Start of modified section>
B.6
Estimation of TX chain amplitude and frequency response parameters


The equalizer coefficients [image: image1.wmf])
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 are determined as follows:

1.
Calculate the complex ratios (amplitude and phase) of the post-FFT acquired signal [image: image3.wmf])
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, for each reference symbol, over [10 subframes]. This process creates a set of complex ratios:
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Where the post-FFT Ideal signal [image: image6.wmf])
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 is constructed by the measuring equipment according to the relevant TX specifications, using the following parameters: restricted content: i.e. nominal Reference Symbols and the Primary Synchronisation Channel, (all other modulation symbols are set to 0 V), nominal carrier frequency,  nominal amplitude and phase for each applicable subcarrier, nominal timing.

2.
Perform time averaging at each reference signal subcarrier of the complex ratios, the time-averaging length is [10 subframes]. Prior to the averaging of the phases [image: image7.wmf](
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 an unwrap operation must be performed according to the following definition: The unwrap operation corrects the radian phase angles of [image: image8.wmf](
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 by adding multiples of 2*PI when absolute phase jumps between consecutive time instances ti are greater then or equal to the jump tolerance of PI radians. This process creates an average amplitude and phase for each reference signal subcarrier (i.e. every second subcarrier with the exception of the reference subcarrier spacing across the DC subcarrier).
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Where N is the number of reference symbol time-domain locations ti from Z’(f,t) for each reference signal subcarrier [image: image11.wmf]f

.

3.
The equalizer coefficients for amplitude and phase [image: image12.wmf])
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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 second 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 B.6-1. 
4.
Perform linear interpolation from the equalizer coefficients [image: image14.wmf])
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 to compute coefficients [image: image16.wmf])
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 for each subcarrier.
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The subsequent 7  subcarriers are averaged  over 5, 7 .. 17 subcarriers  

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

The first  reference  subcarrier  is not  averaged  

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

Reference subcarriers  


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

<End of modified section>
<Start of next modified section>
C.6
Estimation of TX chain amplitude and frequency response parameters

The equalizer coefficients [image: image19.wmf])
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 are determined as follows:

1.
Calculate the complex ratios (amplitude and phase) of the post-FFT acquired signal [image: image21.wmf])
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 and the post-FFT Ideal signal [image: image22.wmf])
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, for each reference symbol, over [10 subframes]. This process creates a set of complex ratios:
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Where the post-FFT Ideal signal [image: image24.wmf])
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 is constructed by the measuring equipment according to the relevant TX specifications, using the following parameters: restricted content: i.e. nominal Reference Symbols and the Primary Synchronisation Channel, (all other modulation symbols are set to 0 V), nominal carrier frequency,  nominal amplitude and phase for each applicable subcarrier, nominal timing.

2.
Perform time averaging at each reference signal subcarrier of the complex ratios, the time-averaging length is [10 subframes]. Prior to the averaging of the phases [image: image25.wmf](
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 an unwrap operation must be performed according to the following definition: The unwrap operation corrects the radian phase angles of [image: image26.wmf](
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 by adding multiples of 2*PI when absolute phase jumps between consecutive time instances ti are greater then or equal to the jump tolerance of PI radians. This process creates an average amplitude and phase for each reference signal subcarrier (i.e. every second subcarrier with the exception of the reference subcarrier spacing across the DC subcarrier).
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Where N is the number of reference symbol time-domain locations ti from Z’(f,t) for each reference signal subcarrier [image: image29.wmf]f

.

3.
The equalizer coefficients for amplitude and phase [image: image30.wmf])
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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 second 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 C.6-1. 
4.
Perform linear interpolation from the equalizer coefficients [image: image32.wmf])
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 for each subcarrier.
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The subsequent 7  subcarriers are averaged  over 5, 7 .. 17 subcarriers  

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

The first  reference  subcarrier  is not  averaged  

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

Reference subcarriers  


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

Editor’s note:Impact of PT-RS and phase noise needs to be studied further.  Additional Text to be added.

<End of modified section>


