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< Unchanged sections omitted >
6.4.2.1
Error Vector Magnitude


6.4.2.1.1
Test Purpose

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-clause 6.4.2.4.3. 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 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 6.3.3.3.

6.4.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.
6.4.2.1.3
Minimum conformance requirements

The RMS average of the basic EVM measurements for 10 sub-frames excluding any transient period for the average EVM case, and 60 sub-frames excluding any transient period for the reference signal EVM case, for the different modulation schemes shall not exceed the values specified in Table 6.4.2.1.3-1 for the parameters defined in Table 6.4.2.1.3-2. For EVM evaluation purposes, all PRACH preamble formats 0-4 and all PUCCH formats 1, 1a, 1b, 2, 2a and 2b are considered to have the same EVM requirement as QPSK modulated.

Table 6.4.2.1.3-1: Requirements for Error Vector Magnitude
	Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK 
	%
	30

	QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.5


Table 6.4.2.1.3-2: Parameters for Error Vector Magnitude

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( Table 6.3.1.3-1 

	UE Output Power for 256 QAM
	dBm
	( Table 6.3.1-1 + 10 dB

	Operating conditions
	
	Normal conditions


The normative reference for this requirement is TS 38.101 [2] clause 6.4.2.1.

< Unchanged sections omitted >

6.4.2.4.5
Test requirement

Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4.1. The derived results shall not exceed the values in Figure 6.4.2.4.5-1:

< Unchanged sections omitted >

6.4.2.5
EVM equalizer spectrum flatness for Pi/2 BPSK


· 
6.4.2.5.1
Test purpose

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) must meet a spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block, at which the equalizer coefficients are generated by the EVM measurement process. The basic measurement interval is the same as for EVM.

6.4.2.5.2
Test applicability

This test case applies to all types of NR UE release 15 and forward indicating support for UE capability powerBoosting-pi2BPSK.
6.4.2.5.3
Minimum conformance requirements

These requirements apply if the IE powerBoostPi2BPSK is set to 1 for power class 3 capable UE operating in TDD bands n40, n41, n77, n78 and n79 with pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and 40 % or less slots in radio frame are used for UL transmission. Otherwise the requirements for EVM equalizer spectrum flatness defined in clause 6.4.2.4.3 apply.


Table 6.4.2.5.3-1: Mask for EVM equalizer coefficients for pi/2 BPSK, normal conditions

	Frequency range
	Parameter
	Maximum ripple [dB]

	F_meas – F_center ≤ X MHz or F_center – F_meas ≤ X MHz 

(Range 1)
	X1
	6 (p-p)

	F_meas – F_center > X MHz or F_center – F_meas > X MHz 

(Range 2)
	X2
	14 (p-p)

	NOTE 1:
F_meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
F_center refers to the centre frequency of an allocated block of PRBs

NOTE 3:
X, in MHz, is equal to 25% of the bandwidth of the PRB allocation

NOTE 4:
See Figure 6.4.2.4-1 for description of X1, X2
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Figure 6.4.2.5.3-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. F_center denotes the centre frequency of the allocated block of PRBs. F_alloc denotes the bandwidth of the PRB allocation

For pi/2 BPSK modulation the UE shall be allowed to employ spectral shaping and the shaping filter shall be restricted so that the impulse response of the shaping filter itself shall meet

│ãt(t,0)│ ≥ │ãt(t, τ)│    ∀τ ≠ 0

20log10│ãt(t,τ)│< -15 dB    1< τ < M - 1,

where,│ãt(t, τ)│=IDFT{│ãt(t,f)│ejφ (t,f)},   f  is the frequency of the M allocated subcarriers , ã(t,f) and φ(t,f) are the amplitude and phase response. 

0dB reference is defined as 20log10│ãt(t,0)│.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4.2.4.1.

6.4.2.5.4
Test description

6.4.2.5.4.1
Initial condition

Same initial conditions as in clause 6.4.2.4.4.1 with following exceptions:

-
Instead of Table 6.4.2.4.4.1-1 (  use Table 6.4.2.5.4.1-1

Table 6.4.2.5.4.1-1: Test Configuration

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM Pi/2 BPSK
	Outer Full

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.


6.4.2.5.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

3.
Measure spectrum flatness using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
6.4.2.5.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 with the following exception:

Table 6.4.2.5.4.3-1: ServingCellConfig

	Derivation Path: TS 38.508-1 [5] clause 4.6.3, Table 4.6.3-167  

	Information Element
	Value/remark
	Comment
	Condition

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP
	BWP-UplinkDedicated
	
	

	    uplinkBWP-ToReleaseList
	Not present
	
	

	    uplinkBWP-ToAddModList
	Not present
	
	

	    firstActiveUplinkBWP-Id
	BWP-Id
	
	

	    pusch-ServingCellConfig CHOICE {
	
	
	

	      setup 
	PUSCH-ServingCellConfig
	
	

	    }
	
	
	

	    carrierSwitching
	Not present
	
	

	    powerBoostPi2BPSK
	enabled
	
	

	  }
	
	
	


6.4.2.5.5
Test requirement

Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4.1 The derived results shall not exceed the values in Figure 6.4.2.5.5-1:

Table 6.4.2.5.5-1: Mask for EVM equalizer coefficients for pi/2 BPSK, normal conditions

	Frequency range
	Parameter 
	Maximum ripple [dB]

	F_meas – F_center ≤ X MHz or F_center – F_meas ≤ X MHz 

(Range 1)
	X1
	6 + TT (p-p)

	F_meas – F_center > X MHz or F_center – F_meas > X MHz 

(Range 2)
	X2
	14 + TT (p-p)

	NOTE 1:
F_meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
F_center refers to the centre frequency of an allocated block of PRBs

NOTE 3:
X, in MHz, is equal to 25% of the bandwidth of the PRB allocation

NOTE 4:
See Figure 6.4.2.4-1 for description of X1, X2

NOTE 5: Test tolerance TT = 1.4 dB.
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Figure 6.4.2.5.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. F_center denotes the centre frequency of the allocated block of PRBs. F_alloc denotes the bandwidth of the PRB allocation
Each of the n spectrum flatness functions shall derive an impulse response of the spectral shaping filter in Annex E.4.4.2. The derived results shall fulfill:
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where TT = 1.4 dB.
< Unchanged sections omitted >

6.4D.2.4.5
Test requirement

The requirements apply to each transmit antenna connector.

Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4.1. The derived results shall not exceed the values in Figure 6.4D.2.4.5-1:

< End of changes >
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