[bookmark: _Hlk528502858][bookmark: _Toc535317102][bookmark: _Hlk500785459]3GPP TSG-RAN WG4 Meeting #90bis 	R4-1903393
Xi’an, China, April 8th – 12th, 2019
	CR-Form-v11.4

	CHANGE REQUEST

	

	
	38.101-2
	CR
	
	rev
	-
	Current version:
	15.5.0
	

	

	[bookmark: _Hlt497126619]For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Draft CR for TS 38.101-2: Corrections to EVM equalizer spectrum flatness requirements

	
	

	Source to WG:
	MediaTek Inc.

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2019-03-25

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	1. FUL_Low and FUL_High are the notations for band edges, not channel edges. It is better to use F_center in Table 6.4.2.4-1 and Figure 6.4.2.4-1.
2. If using F_center in Table 6.4.2.4-1, the X value should be changed from 20% to 30% of the CC bandwidth.
3. The boundary separating Range 1 and Range 2 is not correctly specified in Figure 6.4.2.4-1.
4. It is better to use FUL_Meas instead of F_meas in Table 6.4.2.5-1 for spec. consistency.
5. The boundary separating Range 1 and Range 2 is not correctly specified in Figure 6.4.2.5-1.
6. There is no need to define F_alloc as it can be represented by parameter X.
7. Clause 6.4.2.5 is specifically defined for pi/2 BPSK with spectrum shaping. It is better to be clearly stated in the corresponding texts. 

	
	

	Summary of change:
	1. Change NOTE 2 in Table 6.4.2.4-1 by replacing FUL_Low and FUL_High with F_center.
2. Change Range 1 and Range 2 formula to align with the definiton with F_center and simplify the formulation in Table 6.4.2.4-1.
3. Change NOTE 3 X value from 20% to 30%.
4. Correct Figure 6.4.2.4-1 to align with the defintion in Table 6.4.2.4-1.
5. Improve text in Clause 6.4.2.4 to indicate Clause 6.4.2.5 is for pi/2 BPSK modulation with “spectrum shaping”.
6. Improve text in Clause 6.4.2.5 to indicate the requirements are for pi/2 BPSK modulation with “spectrum shaping”.
7. Change F_meas to FUL_Meas in Table 6.4.2.5-1 and simplify the formulation for Range 1 and Range 2.
8. Correct Figure 6.4.2.5-1 to align with the defintion in Table 6.4.2.5-1.    

	
	

	Consequences if not approved:
	EVM equalizer spectrum flatness requirements are not clearly specified. 

	
	

	Clauses affected:
	6.4.2.4 and 6.4.2.5

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	

	affected:
	X
	
	 Test specifications
	TS 38.521-2

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	



Page 1


<<< Start of changed sections>>>

[bookmark: _Toc535324379]6.4.2.4	EVM equalizer spectrum flatness
The EVM measurement process (as described in Annex F) entails generation of a zero-forcing equalizer. 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.
For pi/2 BPSK modulation waveformswith spectrum shaping, the minimum requirements are defined in Clause 6.4.2.5.
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 requirements: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 (Table 6.4.2.4-1) must not be larger than 7 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8 dB (see Figure 6.4.2.4-1).
The requirement is verified with the test metric of EVM SF (Link=TX beam peak direction, Meas=Link angle).
Table 6.4.2.4-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency range
	Maximum ripple (dB)

	FUL_Meas – FUL_Low ≥ X MHz and FUL_High – FUL_Meas ≥ X MHz |FUL_Meas – F_center| ≤ X MHz
(Range 1)
	6 (p-p)

	FUL_Meas – FUL_Low < X MHz or FUL_High – FUL_Meas < X MHz |FUL_Meas – F_center| > X MHz
(Range 2)
	9 (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_HighF_center refers to channel edgesthe center frequency of the CC
NOTE 3:	X, in MHz, is equal to 2030% of the CC bandwidth



Table 6.4.2.4-2: (Void)
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[bookmark: _GoBack]Figure 6.4.2.4-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated under normal conditions. F_center refers to the center frequency of the CC and X, in MHz, is equal to 30% of the CC bandwidth
[bookmark: _Toc535324380]6.4.2.5	EVM spectral flatness for pi/2 BPSK modulation with spectrum shaping
These requirements are defined for pi/2 BPSK modulation with spectrum shaping. The EVM equalizer coefficients across the allocated uplink block shall be modified to fit inside the mask specified in Table 6.4.2.5-1 for normal conditions, prior to the calculation of EVM. The limiting mask shall be placed to minimize the change in equalizer coefficients in a sum of squares sense.
Table 6.4.2.5-1: Mask for EVM equalizer coefficients for pi/2 BPSK with spectrum shaping, normal conditions
	Frequency range
	Parameter 
	Maximum ripple (dB)

	F_meas – F_center ≤ X MHz and 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 6.4.2.5-1 for description of X1, X2 and X3



[image: ]
[image: ]
Figure 6.4.2.5-1: 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.
This requirement does not apply to other modulation types. The UE shall be allowed to employ spectral shaping for pi/2 BPSK. The shaping filter shall be restricted so that the impulse response of the transmit chain 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, respectively of the transmit chain
0dB reference is defined as 20log10│ãt(t,0)│

<<< End of changed sections>>>
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