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	Reason for change:
(

	In 36.521-1 Section E3.3, equalizer coefficients are incorrectly  defined as follows: 
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This equation looks incorrect. For example, if instead of 7 symbols, there was only one symbol in a slot, then the definition would result to this: 
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The relationship between, the measured signal, the nominal signal and the channel response (in the absence of noise) is: 
  
[image: image3.png]ME(f,6) = H(f )NS(f,8)




Going by this definition, 
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To equalize the measured signal, if you do 
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,


The equalization isn’t working out quite right. 

The equalizer coefficients should be really:
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	Summary of change:
(

	M odify 36.521-1 Section E3.3, equalizer coefficients 

From: 
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To:
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not approved:
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< Start of changes >
E.3.3
Post FFT equalisation

Perform 7 FFTs on z’(ν), one for each OFDM symbol in a slot using the timing 
[image: image9.wmf]c
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, including the demodulation reference symbol. The result is an array of samples, 7 in the time axis t times 2048 in the frequency axis f. The samples represent the DFT coded data symbols (in OFDM-symbol 0,1,2,4,5and 6 in each slot) and demodulation reference symbols ( OFDM symbol 3 in each slot) in the allocated RBs and inband emissions in the non allocated RBs within the transmission BW.

Only the allocated resource blocks in the frequency domain are used for  equalisation.

The nominal demodulation reference symbols and nominal DFT coded data symbols are used to equalize the measured data symbols. (Location for equalization see Figure E.2.5-1)

NOTE:
The nomenclature inside this note is local and not valid outside.

The nominal DFT coded data symbols are created by a demodulation process. The location to gain the demodulated data symbols is “EVM” in Figure E.2.5-1. A demodulation process as follows is recommended:

1.
Equalize the measured DFT coded data symbols using the reference symbols for equalisation. Result: Equalized DFT coded data symbols

2.
iDFT transform the equalized DFT coded data symbols: Result: Equalized data symbols

3.
Decide for the nearest constellation point: Result: Nominal data symbols

4.
DFT transform the nominal data symbols: Result: Nominal DFT coded data symbols

At this stage we have an array of  Measured DFT coded data-Symbols and  reference-Symbols (MS(f,t))

versus an array of Nominal DFT coded data-Symbols and reference Symbols (NS(f,t)) 

(complex, the arrays comprise 6 DFT coded data symbols and 1 demodulation reference symbol in the time axis and the number of allocated subcarriers in the frequency axis.)

MS(f,t) and   NS(f,t) are processed with a least square (LS) estimator, to derive one equalizer coefficient per time slot and per allocated subcarrier. EC(f)
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With  * denoting complex conjugation.

EC(f) are used to equalize the DFT-coded data symbols. The measured  DFT-coded data and the references symbols are equalized by:

Z’(f,t) = MS(f,t) . EC(f)

With  . denoting multiplication.

Z’(f,t), restricted to the data symbol (excluding t=3) is used to calculate EVM, as described in E.4.1.

EC(f) is used in E.4.4 to calculate EVM equalizer spectral flatness. 
NOTE:
although an exclusion period for EVM may be applicable in E.7, the post FFT minimisation process is done over 7 symbols (6 DFT-coded data symbols and 1 reference symbol).

The samples of the non allocated resource blocks within the transmission bandwidth configuration in the post FFT domain are called Y(f,t) (f covering the non allocated subcarriers within the transmission bandwidth configuration, t covering the OFDM symbols during 1 slot).
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