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10
Error Vector Magnitude (EVM)

10.1
Downlink Error Vector Magnitude
10.1.1
Definition and applicability

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 TS36.104 [4] 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.
10.1.2
Minimum requirements

The minimum requirement is in TS 36.106 [2] subclause 10.1.1.

10.1.3
Test purpose

To verify that the downlink EVM deterioration is within the limit specified by the minimum requirements after the signal passed through the Repeater.

10.1.4
Method of test

10.1.4.1
Initial conditions

Test environment: normal; see Annex A2

A measurement system set-up is shown in annex C.

1)
Connect the signal generator equipment to the Repeater input port.

2)
Connect the signal analyser to the Repeater output port.
10.1.4.2
Procedure

1)
Set the signal generator to transmit one signal according to [E-TM3.1] in TS 36.141 [11] of the widest possible bandwidth to fit into the Repeater pass band.
2)
Adjust the input power to the Repeater to create the maximum nominal Repeater output power at maximum gain.

3)
Measure the EVM and frequency error as defined in TS 36.141 [11] Annex F.
4)
Repeat the procedure with all the narrower bandwidths of E-TM3.1
10.1.5
Test requirement

For the downlink of the Repeater the Error Vector Magnitude shall not exceed [8 % + TT].

10.2
Uplink Error Vector Magnitude 

10.2.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the IQ origin offset shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. The basic EVM measurement interval is one slot in the time domain.

10.2.2
Minimum requirements

The minimum requirement is in TS 36.106 [2] subclause 10.2.1.

10.2.3
Test purpose

To verify that the uplink EVM deterioration is within the limit specified by the minimum requirements after the signal passed through the Repeater.

10.2.4
Method of test

10.2.4.1
Initial conditions

Test environment: normal; see Annex A2

A measurement system set-up is shown in annex C.

1)
Connect the signal generator equipment to the Repeater input port.

2)
Connect the signal analyser to the Repeater output port.
10.2.4.2
Procedure

1)
Set the signal generator to transmit the widest bandwidth UL reference signal according to Table A.2.2.1.2-1 in TS36.521-1 [12], that can be fitted inside the repeater passband.
2)
Adjust the input power to the Repeater to create the maximum nominal Repeater output power at maximum gain.

3)
Measure the EVM and frequency error as defined in TS 36.521-1 [12] Annex E.
4)
Repeat the procedure for all narrower BW UL reference signals according to Table A.2.2.1.2-1 in TS36.521-1 [12].
10.2.5
Test requirement

For the uplink of the Repeater the Error Vector Magnitude shall not exceed [8 % + TT].
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