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1. Introduction

In a previous contribution (R4-061227), the measurement point for measuring EVM was indicated for LTE Uplink and downlink.
This contribution indicates the Downlink EVM variation for a given system S/N and various throughput loss criteria. The throughput loss is considered at 3%, 5%, 6%, 9%, 10% and 15% (for a given MCS [1]).
2. Simulation method
Using a similar procedure to that indicated in the previous contribution (R4-061227), the EVM measure is based on the following resource block measure;
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……………. Equation 1
These values in turn are averaged over a number of RBs to give a “final” value of;
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…………….Equation 2
The following basic parameters were set for simulation;
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The reference signal was normalized to have an rms power level of 1.0.

Implementation of (1), which shows the EVM normalized to the square root of the average signal power, resulted in simulation results which verified the relationship between S/N and EVM as given in (3);

S/N = -20log EVM0………..Equation 3
3. Theoretical Method – constant throughput
If the system capacity for the Uplink can be expressed as;

C1 = ( log2(1 + S/N)………..Equation 4
Where, ( is obtained through measurement
And S/N is the System Signal to Noise ratio,

And, if transmitter impairments can be regarded of as “additive”, then the total noise due to channel and (mobile) transmitter impairments might be seen as (N+M), where M is the transmitter noise term. The capacity when including the additional noise would thus be;

C2 = ( log2(1 + S/(N+M))………..Equation 5
Setting the loss in throughput (capacity) at n%, gives C2/C1 as (1-n/100), and dividing (5) by (4) gives;

(1-n/100) = log2( 1 + S/(N+M) ) / log2( 1 + S/N ) ………..Equation 6
Using (3) and (6);
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………..Equation 7
Equation (7) allows the EVM to be calculated  for a given capacity loss of n%. A graph of instantaneous S/N versus EVM for various capacity loss is given in Figure 1. 
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Figure 1 EVM (%) versus S/N (dB), for various % Capacity Loss

4. Conclusions

A suggested measure for EVM determination has been indicated. Together with R4-061227, appropriate “EVM measurement points” have been shown  (for a given MCS [1]).
Naturally the measure assumes that before EVM calculation all necessary signal rotation has been carried out (to account for Frequency, Phase and Time shifts).

An approached based on Method 2 of ref [1] has been adopted indicating the effect of relaxing EVM requirements on Capacity loss. The graph allows a first attempt at specifying EVM levels based on this semi-theoretic approach. The method shows merit and could be adapted based on further input from other partners.
It is noted that this approach assumes all Tx impairments can be replaced by an AWGN noise source at the output of the transmitter.

If there is “EVM-ripple” present in the band (R4-061229) an approach could be adopted whereby the EVM of various resource blocks is measured at various places, including in the centre of the band and at band edges. This implies that it may be better NOT to average the EVM across the whole band but to adopt an “EVM per Resource Block” approach.
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