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1.
Introduction
In this contribution, we provide a text proposal to TR 36.804 V0.3.0 [1] on BS EVM definition and measurement methodology, according to the agreements made in the offline meeting at the evening of 2 April 2007.

2.
Text proposal
*** Text Proposal Start ***
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6.8.1
EVM

6.8.1.1
Definition


6.8.1.1.1
Measurement system set-up
The measurement system set-up as currently specified in Annex B.1.2 of [24] for measuring UTRA BS EVM, as depicted in Figure 6.8.1.1.1 below, should be used for measuring E-UTRA BS EVM.


[image: image1]
Figure 6.8.1.1.1: Measurement system set up for EVM

6.8.1.1.2
Reference point for measurement

The EVM should be measured at the point after the FFT and a zero-forcing (ZF) equalizer in the receiver, as depicted in Figure 6.8.1.1.2 below [25].


[image: image2]
Figure 6.8.1.1.2: Reference point for EVM measurement
6.8.1.1.3
Basic unit of measurement

Separate EVM requirements should be specified for different modulation schemes. The basic unit of EVM measurement is defined over one subframe (1ms for generic frame structure for FDD/TDD and 0.675 ms for alternative frame structure for TDD) in the time domain and 
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 subcarriers (180kHz) in the frequency domain: [25,26]
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Where

T is the set of symbols with the considered modulation scheme being active within the subframe.

F(t) is the set of subcarriers within the 
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BW

N

 subcarriers with the considered modulation scheme being active in symbol t. 
I(t,f) is the ideal signal reconstructed by the measurement equipment in accordance with relevant TX models.
Z*(t,f) is the optimal Z´(t,f), defined below, that minimizes the EVM, i.e. [25,26]
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Note that a resource block consists of 
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 resource elements, corresponding to one slot (0.5 ms for generic frame structure for FDD/TDD and 0.675 ms for alternative frame structure for TDD) in the time domain and 180 kHz in the frequency domain [27], i.e. the basic unit of EVM measurement is defined over two resource blocks.
6.8.1.1.4
Modified signal under test

To achieve best-fit with the ideal signal I(t,f), the signal under test should be modified with respect to a set of parameters: [25]
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Where
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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-RX chain.
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 is the amplitude response of the TX-RX chain.

6.8.1.1.5
Observation period for sample timing difference and frequency offset

The observation period for determining the sample timing difference 
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 and frequency offset 
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 should be specified in the standards to avoid diverging measurement results from different implementations in the measurement equipments. The working assumption is that the observation period should be [one subframe (1 ms for generic frame structure for FDD/TDD and 0.675 ms for alternative frame structure for TDD)].

6.8.1.1.6
Determination of equalizer coefficients
The working assumptions are that the TX-RX chain amplitude and phase responses 
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 used by the ZF equalizer are obtained by using polynomial approximations in the frequency domain, and kept constant within a subframe in the time domain. 
Separate polynomial approximations for the amplitude and phase or, alternatively, on the I/Q representations of the TX-RX chain transfer function should be used (FFS). 
Low-order polynomial approximations of the TX-RX chain transfer function should be used in order to reflect possible exploitation of channel correlation in the frequency domain within the UE channel estimation and limit the amount of BS TX impairments which can be removed by the equalizer. The working assumption is that polynomials of 5th order (6 coefficients) are used for 5 MHz E-UTRA, and the polynomial order for the other E-UTRA BW options are FFS. The exact polynomials to be used are FFS.
The polynomial coefficients are used as optimisation variables within the EVM minimization process. What information in the signal under test and ideal signal (reference signal only or also data symbols) can be used within the measuring equipments for the calculation of the polynomial coefficients and whether this should be specified in the standards are FFS.
6.8.1.1.7
EVM requirements

The EVM requirements should be tested against the RMS average of the EVM measurements over all allocated resource blocks with the considered modulation scheme in the frequency domain, and 10 consecutive subframes (10 ms) for FDD and FFS for TDD in the time domain, i.e. [26]
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Where

Ni is the number of resource blocks with the considered modulation scheme in subframe i.
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