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1. Discussion

During the RAN4 #45 meeting several TP for the definition of the EVM timing have been discussed [1], [2], [3]. But no final conclusion was reached. The TP proposal below is a way forward.
2. References

[1] R4-071826, TP to 36.804 EVM timing definition, Agilent
[2] R4-071930, LTE BS Tx EVM, Ericsson
[3] R4-072067, TP to TR36.804 on the LTE eNodeB EVM, Rohde & Schwarz
3. Text proposal to TR36.804
6.8.1.1.4
Modified signal under test

To minimize the EVM, the signal under test should be modified with respect to a set of parameters following the procedure explained below: [25]
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 is the time domain samples of the signal under test.
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 is the sample timing difference between the FFT processing window in relation to nominal timing of the ideal signal.
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 is the RF frequency offset.
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 is the phase response of the TX chain.
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 is the amplitude response of the TX chain.

In the following  
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 represents the middle sample of the EVM window of length 
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 (defined in 6.8.1.1.6)  or the last sample of the first window half if 
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is even.

The EVM analyser shall

· detect the start of each subframe and  estimate 
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 and 
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,

· determine 
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  so that the EVM window of length 
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 is centred on  the measured cyclic prefix of the considered OFDM symbol. To minimize the estimation error the timing shall be based on the primary synchronization signal and reference signals. To limit time distortion of any transmit filter the reference signals in the [1] outer RBs are not taken into account in the timing estimation.
· 
· 
· 

· 

To determine the other parameters a sample timing offset equal to 
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 is corrected from the signal under test. The EVM analyser shall then

·  correct the RF frequency offset 
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for each subframe,

· estimate the TX chain equalizer coefficients 
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 used by the ZF equalizer for all subcarriers by

1. time averaging at each reference signal subcarrier of the amplitude and phase of the reference symbols, the time-averaging length is [10] 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).

2. smoothing in the frequency of the time averaged amplitude and phase for each reference signal subcarrier domain by applying a moving average filter as described in section 6.8.1.1.8. This will yield equalizer coefficients 
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 at each reference signal subcarrier

3. performing linear interpolation from the equalizer coefficients 
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 to compute coefficients 
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 for each subcarrier.

4. performing linear extrapolation from the equalizer coefficients 
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 to compute coefficients 
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 for any subcarriers that exist beyond the last reference signal subcarrier at the lower and  upper end of the channel.

At this stage estimates of 
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 are available. 
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 is one of the extremities of the window 
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, i.e. 
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can be 
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, where 
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 is odd and 
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 if 
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is even. The EVM analyser shall then

· calculate EVMl with 
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· calculate EVMh with 
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