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1 Introduction
The LTE modulation quality has been extensively discussed during previous RAN4 meetings. Papers discussing possible considerations for defining the EVM and also results indicating the required levels were presented.

This paper presents a text proposal to be included in the LTE BS technical specification. It includes detailed definition for EVM and for completeness also proposes to add the conditions and pre-requisites for EVM measurements in an Annex.
2 Text proposal for EVM definition

--- Text proposal for TS36.104 ---

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The error vector is then minimized by tuning certain receiver parameters, e.g. frequency, absolute phase, absolute amplitude, clock timing, etc as defined in the Annex. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.  

For all bandwidths, the error vector measurement shall be performed over all allocated resource blocks and sub-frames (1ms) within a frame (10ms). The EVM value is then calculated as the mean square root of the averaged normalized error power per sub-frame and subsequently averaged over all sub-frames within the frame.
The required mean value of EVM for different modulation scheme on PDSCH shall be better than table xx:

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	[TBD]

	16QAM
	[TBD]

	64QAM
	[TBD]


Table xx: EVM requirement.

2.1 Text proposal for the Annex:

--- Text proposal for TS36.141 ---

When performing EVM measurements following shall be considered:

1. Ideal signal: The ideal symbols shall be reconstructed by the measurement equipment in accordance with relevant TX models.

2. Zero Forcing (ZF) equalizer type shall be used in the measurement equipments for computation of equalizer weights from the interpolated channel taps:
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3. Observation period for determining the pre-FFT synchronization parameters (
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: Timing difference between the FFT processing window in relation to nominal timing of the ideal signal) shall be minimized in the measurement instruments but is up to the discretion of the measurement equipment vendor.
4. The signal under test is modified with respect to achieve best fit. Best fit is achieved when the RMS difference value between the symbols under test and the corresponding ideal signal (symbols) is an absolute minimum. The best-fit parameters channel amplitude 
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at the defined 2D-reference symbol locations and a specified 2D-interpolation scheme provide 
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 at each required Sub-Carrier (SC) and symbol location as function of the 
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The formula for best fit can be expressed as following where minimization is performed over the set of best-fit parameters:
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Where R is the ideal signal (symbols) and Z´(t,f) is the modified signal (symbols) 
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are obtained from interpolation via the 
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The interpolation from the 
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 shall be considered in order to show higher EVM in case of BS TX filters with very sharp phase transitions which could not be tracked by practical interpolating channel estimators within the UE. 

The formula for symbol average EVM can be expressed as,
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with Z*(t,f) being the optimal Z´(t,f) that minimizes EVM.  The set Tl contains all OFDM symbols in sub-frame l and Fl(t) is the set of allocated sub-carriers in OFDM symbol t and sub-frame l. The summation over l averages over all sub-frames within a frame. 
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