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1. Discussion

In the current EVM measurement [1] the EVM is the maximum between the EVM values calculated at both extremities of the EVM window which is centred within the CP. 
In [2] it was proposed to optimize the EVM window location by carrying out the EVM measurement for different timing offset values within a given iteration interval. The final EVM value would be then the minimum beyond all calculated EVM values. This method is very time consuming compared to the current EVM measurement and its benefit in terms of EVM value has not been showed yet.
In this contribution we present simulation results comparing the current EVM measurement with the iterative EVM measurement proposed in [3] in case of a1.4 MHz transmission with 64QAM. Note that it is more critical to find the CP centre for the 1.4MHz transmission bandwidth configuration than for the wider bandwidth configurations, as there are only two samples of freedom between the CP length (9) and the EVM window length (current assumption is 7).
2. Simulation parameters

· RS are averaged in time-domain over 1 subframe and the resulting FEQ coefficients are kept constant within the whole frame.

· RS are averaged in frequency-domain using MA filter of length 19

· Random data of specified modulation scheme are applied to the sub-carriers that are not occupied by RS
· Obtained EVM values averaged over one frame are the maximum values within an EVM window.

· The CP centre is determined by maximising the result of the moving-average filter of length 
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 over the squared magnitude of the impulse response of the TX chain. 
· Length of the EVM window is 7 for 1.4
· EVM for 64QAM is modelled as AWGN with level of  8%
· A RF filter added in the simulation chain: cosine filter with a roll-off factor of 0.1
3. Simulation results

Figure 1 represents the EVM averaged over 50 frames for a timing offset varying around the CP centre in the case of a full 1.4MHz BW transmission with 64QAM. 

The point 0 on the X axis of Figure 1 corresponds to the timing offset set exactly in the CP centre, which is called coarse timing offset in [3]. In this case the EVM value corresponds to the current EVM measurement. As proposed in [3] the EVM is then calculated for different timing offset locations.
We observe in Figure 1 that the EVM values calculated for the different timing offsets within the iteration range given in [3] are very similar. According to Table 1 the EVM value calculated at the CP centre is slightly better.
Figure 1: EVM (%) averaged over 50 frames for different EVM window locations [image: image2.emf]

Table 1: EVM (%) averaged over 50 frames for different EVM window locations
	Timing shift relative to coarse timing position
	-1
	0
	+1

	EVM (%)                 averaged over 50 frames 
	8.77
	8.72
	8.82


4. Conclusion
The simulation results in this contribution show that the current EVM measurement procedure gives similar EVM values as the iterative EVM measurement proposed in [3]. Thus, there is no reason to add time consuming iterations to the current EVM measurement to find the best EVM window location. We propose however to leave open the method to determine the CP centre and to take it into account when defining the test tolerance in the test requirement.

5. References

[1] TR36.804v0.8.0 in R4-071781

[2] R4-071642, LTE BS EVM, Ericsson

[3] R4-071798, LTE BS EVM, Ericsson

6. 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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where


[image: image4.wmf])

(

v

z

 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  
[image: image9.wmf]c

~

D

 represents the middle sample of the EVM window of length 
[image: image10.wmf]W

 (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. 
· 
· 
 The process for achieving this is up to the EVM analyzer implementation. 
·  

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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 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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is even. The EVM analyser shall then

· calculate EVMl with 
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· calculate EVMh with 
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Iteration interval


according to [3]
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