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<<< Start of changed sections>>>
[bookmark: _Toc535317242]6.4.2.4	EVM equalizer spectrum flatness
The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F) 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. The basic measurement interval is the same as for EVM.
The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4.2.4-1 for normal conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 5 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 7 dB (see Figure 6.4.2.4-1).
The EVM equalizer spectral flatness shall not exceed the values specified in Table 6.4.2.4-2 for extreme conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 10 dB (see Figure 6.4.2.4-1).
Table 6.4.2.4-1: Requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency range
	Maximum ripple (dB)

	FUL_Meas – FUL_Low  ≥ 3 MHz and FUL_High – FUL_Meas ≥ 3 MHz 
(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < 3 MHz or FUL_High – FUL_Meas < 3 MHz 
(Range 2)
	8 (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1



Table 6.4.2.4-2: Minimum requirements for EVM equalizer spectrum flatness f (extreme conditions)
	
Frequency range
	Maximum Ripple (dB)

	FUL_Meas – FUL_Low  ≥ 5 MHz and FUL_High – FUL_Meas  ≥ 5 MHz 
(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < 5 MHz or FUL_High – FUL_Meas < 5 MHz 
(Range 2)
	12 (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1



 f   
 FUL_High 
 FUL_High – 3(5) MHz 
 
   < 4(4) dBp-p     
Range 1
Range 2
  max(Range 1)-min(Range 2) < 5(6) dB  
  max(Range 2)-min(Range 1) < 7(10) dB  
   < 8(12) dBp-p     

Figure 6.4.2.4-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated (the ETC minimum requirement are within brackets).
[bookmark: _Toc535317243]6.4.2.4.1	Requirements for pi/2 BPSK modulation
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 apply.
The EVM equalizer coefficients across the allocated uplink block shall be modified to fit inside the mask specified in Table 6.4.2.4.1-1 for normal conditions, prior to the calculation of EVM.
Table 6.4.2.4.1-1: 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|FUL_Meas – F_center| ≤ X MHz
(Range 1)
	X1
	6 (p-p)

	F_meas – F_center > X MHz or F_center – F_meas > X MHz|FUL_Meas – F_center| > X MHz
(Range 2)
	X2
	14 (p-p)

	NOTE 1:	F_measFUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	F_center refers to the center 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 6.4.2.4.1-1 for description of X1, X2
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[image: ]
[bookmark: _GoBack]Figure 6.4.2.4.1-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. F_center denotes the center frequency of the allocated block of PRBs. F_alloc denotes the bandwidth of the PRB allocation. X, in MHz, is equal to 25% of 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)│.

<<< End of changed sections>>>
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