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1 Introduction
EVM flatness parameters in TS 38.101-2 for modulation higher than QPSK are approved, but there are several factors need to reconsider. 
This paper provides proposal on the EVM equalizer spectrum flatness for modulation higher than QPSK for FR2.
2 Discussion

EVM parameters are agreed in early RAN4 meeting for MPR simulation, it is based on the EVM equalizer spectrum flatness which defines the ripple level in the operating channel before EVM measurement. For FR2, TS 38.101-2 approved transition frequency gap and maximum ripple relaxation which are as below: 
Table 6.4.2.4.1-1: 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 

(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < X MHz or FUL_High – FUL_Meas < X 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 channel edges

NOTE 3:
X, in MHz, is equal to 20% of the CC bandwidth


Table 6.4.2.4.1-2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)
	Frequency range
	Maximum ripple [dB]

	FUL_Meas – FUL_Low ≥ X MHz and FUL_High – FUL_Meas ≥ X MHz 

(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < X MHz or FUL_High – FUL_Meas < X MHz 

(Range 2)
	16 (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 channel edges

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


For the above tables, note 2 is specified that “FUL_Low and FUL_High refer to channel edges” which is different with LTE baseline. In LTE, FUL_Low and FUL_High refers to operating bands edge, the test case for flatness will test each channel on the certain operating band and the channel on the band edge are with different requirement. There is no need to change this definition for FR2, we propose to change the note 2 as LTE definition.
Proposal 1: FUL_Low and FUL_High refer to each NR frequency band specified in Table 5.5-1.
For FR2, higher spectrum utilization and larger channel bandwidth have been defined as mandatory requirement compared with LTE, the SU for FR2 are larger than 95% SU occurs in most cases, thus the filter character is not designed the same with LTE. Spectrum flatness is related to the channel filter and RF filter character, we can see that higher SU leads to steeper roll-off requirement which actually affect the flatness parameter in the pass band, but the steep roll-off actually have influence on EVM by phase variation, so it is difficult to reach steep roll off at stop-band, low EVM and small flatness simultaneously. Furthermore, the flatness parameter on the operating band also depends on the entire circuit design with consideration on every stage and the matching network. For a larger channel bandwidth and operating band definition, there is much more implementation difficulties compared with LTE.
With above consideration, we propose to relax the spectrum flatness parameter with 1dB in frequency range 1.
Proposal 2: The Maximum ripple for FR2 should be relaxed 1dB in frequency range 1 for normal conditions and extreme conditions, and the value for frequency range 2 remain the same, which are as in Table 2 and Table 3.
Table 2: 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 

(Range 1)
	5 (p-p)

	FUL_Meas – FUL_Low < X MHz or FUL_High – FUL_Meas < X 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 NR frequency band specified in Table 5.5-1
NOTE 3:
X, in MHz, is equal to 20% of the CC bandwidth


Table 3: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)
	Frequency range
	Maximum ripple [dB]

	FUL_Meas – FUL_Low ≥ X MHz and FUL_High – FUL_Meas ≥ X MHz 

(Range 1)
	5 (p-p)

	FUL_Meas – FUL_Low < X MHz or FUL_High – FUL_Meas < X MHz 

(Range 2)
	16 (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 NR frequency band specified in Table 5.5-1
NOTE 3:
X, in MHz, is equal to 25% of the CC bandwidth


3 Conclusion

In this contribution we give a proposal to EVM equalizer spectrum flatness for modulation higher than QPSK for FR2:
Proposal 1: FUL_Low and FUL_High refer to each NR frequency band specified in Table 5.5-1.
Proposal 2: The Maximum ripple for FR2 should be relaxed 1dB in frequency range 1 for normal conditions and extreme conditions, and the value for frequency range 2 remain the same, which are as in Table 2 and Table 3.
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