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1. Introduction:

In the RAN4#47bis meeting it was discussed not to include the EVM window length definition proposed in [1] in the main part of TS36.104. As a possible way forward we propose to include the EVM window length as defined in annex E of [2] in the EVM test requirement. Change marks indicate changes to the version 1.2.0 of 36.141 [3].
2. Text Proposal to TS 36.141:

6.5.2
Error Vector Magnitude

6.5.2.1
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 Annex F. 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.

6.5.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.2.
6.5.2.3
Test purpose

The test purpose is to verify that the Error Vector Magnitude is within the limit specified by the minimum requirement.

6.5.2.4
Method of test

6.5.2.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station RF output port as shown in Annex K.1.1.
6.5.2.4.2
Procedure

1)
Start BS transmission at Pmax

2)  Set the BS to transmit a signal according to E-TM 3.1

3)
Measure the EVM and frequency error as defined in Annex F.

4)
Repeat steps 2 and 3 for E-TM 3.2 , E-TM 3.3 and E-TM 2.

6.5.2.5
Test requirement

The EVM for different modulation schemes on PDSCH shall be less than the limits in table 6.5.2-1:

 Table 6.5.2-1 EVM requirements 

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 + [TT] %

	16QAM
	12.5 + [TT] %

	64QAM
	8 + [TT] %


The EVM requirement shall be applicable within a time period around the centre of the OFDM symbol therefore the EVM requirement is tested against the maximum of the RMS average of 10 subframes at the two window W extremities.
Table E.6.5.2.5-1 below specifies EVM window length (W) for normal CP, the cyclic prefix length 
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 is 160 for symbols 0 and 144 for symbols 1-6.

Table E. 6.5.2.5-2 specifies the EVM window length (W) for extended CP, the cyclic prefix length 
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 is 512.
Table 6.5.2.5-1 EVM window length for normal CP
	Channel
Bandwidth MHz
	FFT size
	Cyclic prefix length for symbols 0 in FFT samples
	Cyclic prefix length  for symbols 1‑6 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6* [%]

	1.4
	128
	10
	9
	5
	55.6

	3
	256
	20
	18
	12
	66.7

	5
	512
	40
	36
	32
	88.9

	10
	1024
	80
	72
	66
	91.7

	15
	1536
	120
	108
	102
	94.4

	20
	2048
	160
	144
	136
	94.4

	* Note: 
These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP and therefore a lower percentage.


Table 6.5.2.5-2 EVM window length for extended CP
	Channel Bandwidth [MHz]
	FFT size
	Cyclic prefix in FFT samples
	EVM window length W
	Ratio of W to total CP *
[%]

	1.4
	128
	32
	28
	87.5

	3
	256
	64
	58
	90.6

	5
	512
	128
	124
	96.9

	10
	1024
	256
	250
	97.7

	15
	1536
	384
	378
	98.4

	20
	2048
	512
	504
	98.4

	* Note: 
These percentages are informative. 


NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
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