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<Start of Changes>

6.4.2.1
Error vector magnitude

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 carrier leakage shall be removed from the measured waveform before calculating the EVM.

The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in sub-clauses 6.4.2.4 and 6.4.2.5. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. The EVM result is defined using the PTRS configuration specified in sub-clasuses A.2.3.
The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and the duration of PUCCH/PUSCH channel, or one hop, if frequency hopping is enabled for PUCCH and PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient as defined in subclause 6.3.3.

The RMS average of the basic EVM measurements for the average EVM case, and for the reference signal EVM case, for the different modulation schemes shall not exceed the values specified in Table 6.4.2.1-1 for the parameters defined in Table 6.4.2.1-2 or Table 6.4.2.1-3 depending on UE power class. For EVM evaluation purposes, all 13 PRACH preamble formats and all 5 PUCCH formats are considered to have the same EVM requirement as QPSK modulated. 

The measurement interval for the EVM determination is 10 subframes. The requirement is verified with the test metric of EVM (Link=TX beam peak direction, Meas=Link angle).

Table 6.4.2.1-1: Minimum requirements for error vector magnitude
	Parameter
	Unit
	Average EVM level
	Reference signal EVM level

	Pi/2 BPSK 
	%
	30.0
	30.0

	QPSK 
	%
	17.5
	17.5

	16 QAM 
	%
	12.5
	12.5

	64 QAM 
	%
	8.0
	8.0


Table 6.4.2.1-2: Parameters for Error Vector Magnitude for power class 1

	Parameter
	Unit
	Level

	UE EIRP
	dBm
	( 4

	UE EIRP for UL 16 QAM
	dBm
	( 7

	UE EIRP for UL 64 QAM
	dBm
	( 11

	Operating conditions
	
	Normal conditions


Table 6.4.2.1-3: Parameters for Error Vector Magnitude for power class 2, 3, and 4

	Parameter
	Unit
	Level

	UE EIRP
	dBm
	( -13

	UE EIRP for UL 16 QAM
	dBm
	( -10

	UE EIRP for UL 64 QAM
	dBm
	( -6

	Operating conditions
	
	Normal conditions


A.2
UL reference measurement channels

A.2.1
General

A.2.2
Void

A.2.3
Reference measurement channels for TDD

For UL RMCs defined below, TDD slot pattern and PTRS configuration defined in Table A.2.3-1 will be used for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, TDD slot patterns defined for reference sensitivity tests in Table A.3.3.1-1 will be used.

Table A.2.3-1: Additional reference channels parameters for TDD

	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	UL-DL configuration
	referenceSubcarrierSpacing
	60 kHz
	120 kHz

	
	
dl-UL-TransmissionPeriodicity
	2 ms
	2 ms

	
	
nrofDownlinkSlots
	3
	7

	
	
nrofDownlinkSymbols
	4
	12

	
	
nrofUplinkSlot
	4
	8

	
	
nrofUplinkSymbols
	40
	0

	
	UL slot numbers
	mod(slot index, 32) = {28,…,31}
	mod(slot index, 64) = {56,…,63}

	PTRS configuration
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1

	
	maxNrofPorts
	1

	
	PTRS epre-Ratio
	0

	
	Sample density
	See table 6.2.3.2-1 of TS 38.214

	
	timeDensityTransformPrecoding
	d1 defined in TS 38.214


<End of Change>
