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1. Introduction 

At RAN#46, spectral flatness requirements were proposed [1]. At RAN4#46b, further proposals were made [2], [3], [5] and in subsequent discussions, it was also proposed [4] that as an alternative, non-equalized EVM value requirement could be specified.  Such a requirement had been also proposed earlier [6].   In summary, the two options considered at RAN4#46b are: 

1. Specify an EVM value with the equalizer and another (higher) EVM value without the equalizer

2. Specify an EVM value with the equalizer and also a maximum allowed amplitude and maximum allowed phase deviation from the median
In this contribution, we summarize how the non-equalized EVM measurement is defined based on [4] and propose target performance levels.     
2. Discussion 

The non-equalized EVM value is very similar to the WCDMA EVM definition, except that in the LTE case, the IQ-origin offset estimation and removal would be performed for all modulation format cases.  Therefore, a non-equalized EVM measurement could be defined analogous to the WCDMA EVM measurement method.  This; however, would be a departure from the LTE equalized EVM measurement method.  In order to make the test procedure simple, [4] proposes to use essentially the same EVM measurement method as for the equalized EVM, with the exception that the equalizer would be restricted to a single tap value.  In the most straightforward implementation, the channel estimation frequency domain averaging would include the total allocated BW [4]. 
Alternatively, an EVM definition identical to the time domain WCDMA EVM measurement could also be allowed, even though the results of the WCDMA-type EVM analysis and the EVM measurement defined in [4] would be probably slightly different.  We propose that the method described in [4] should be used. 
We note that determining the optimum fine timing 
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, i.e. the optimum channel phase de-rotation across frequency tones in the step of calculating the modified signal under test, is probably more critical in the non-equalized EVM calculation than in the case of equalized EVM calculation.  This is because small residual sample timing errors can still be corrected by the equalizer when the equalizer is enabled. 
2.1. Proposed EVM Values 

We propose that the non-equalized EVM values should be determined as the sum of the equalized EVM and a certain additional SNR term that models the impact of spectrum ripples.  We believe the SNR floor due to uneven transmit spectrum can be modeled as a modulation format independent term and it can be limited to -20.74dB.  We use this figure as an additional noise term as shown in Table 1 below.  We also propose that the same additional noise term can be used in all UL system BW cases. 
Table 1  EVM Calculation
	Modulation
	Equalized EVM (%)
	Equalized SNR (dB)
	SNR ceiling (dB)
	Resulting SNR (dB)
	Non-equalized EVM (%)

	QPSK
	17.5
	15.1
	20.74
	14.1
	20

	16QAM
	12.5
	18.1
	20.74
	16.2
	15.5

	64QAM
	[8.5]
	21.4
	20.74
	18.1
	[12.5]


2.2.   Proposed Requirement

In summary, the proposed limits are listed in Table 2 below.  

 Table 2  EVM Requirements
	Modulation
	Equalized EVM (%)
	Non-equalized EVM (%)

	QPSK
	17.5
	20

	16QAM
	12.5
	15.5

	64QAM
	[8.5]
	[12.5]


3. Conclusion
A tentative set of non-equalized EVM requirement values were proposed.  It is suggested that these values could be used in the UE EVM definition. 
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