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1 Introduction

During RAN4#81, a TP capturing the agreement on EVM was agreed for the TR [1]. A TP introducing some background information for EVM was proposed and discussed offline [2], but not presented for agreement due to lack of time at the meeting. This TP proposes to add slightly more background information on EVM to the TR.
2 Text Proposal
5.5.4
Modulation Quality

5.5.4.1
General



EVM captures a maximum allowed distortion allowed due to RF degradations in the BS transmitter. For UTRA, EVM is defined as:
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Where Pe is the power of the error signal between a perfect RRC filtered transmitted signal without distortion and the actual transmitted signal and Pt is the power of the perfect transmitted signal without distortion.
For E-UTRA, EVM has been defined slightly differently the measurement device contains a simple equalization algorithm and the EVM is assessed after equalization (The simple equalization algorithm accounts for the fact that some static amplitude and phase deviations incurred in the transmitter will be removed at the receiver). 

Thus, EVM is defined on TS 36.104 [xx]as 

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 equaliser parameters are estimated as defined in Annex E. 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.  

EVM is calculated as a root mean square average over 10 subframes.

For AAS BS in release 13 TS 37.105 [3], the MSR, E-UTRA and UTRA, EVM requirements are retained and applied per TAB connector. It is implicitly assumed that the equalization algorithm specified for E-UTRA EVM will not be impacted by beamforming.

The conducted EVM requirement applied per TAB connector needs to be translated to an OTA requirement.

Although EVM is expressed in terms of a percentage it is a ratio of 2 powers, that of the error vector and the reference power. As with ACLR whilst the reference (or wanted) signal may be subjected to beam forming the error vector power has unknown correlation level between transmitter units and hence may be beam formed or not.

If the error vector power is correlated then the EVM will be constant over the OTA angular range, however if it is not correlated then it will vary, as shown in Figure 5.5.4-1.
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Figure 5.5.4.1-1. 10 Element array, beam pattern and non-correlated EVM distribution (8% EVM)
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