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1.	Introduction
This paper provides assumptions and MU value of FR2 EVM test case for PUSCH, PC3.

2.	Discussion
[bookmark: _Hlk60670583]In the last RAN5 meeting [1], it was agreed that the noise floor assumption in ACLR test case is used in EVM test case by considering single polarization measurement.
[bookmark: _Ref84618795]Proposal 1 : Use -10.6 dBm/400 MHz for FR2a and -8.5 dBm/400 MHz for FR2b in TE noise floor assumption of FR2 EVM test case. Note that it assumes measuring single polarization.
According to the above noise floor assumption, residual EVM values are calculated as below. The calculation process is shown in the section 2.2 of [1]. Cells are colored by relationship between the residual EVM and the core requirement; Green indicates the residual EVM is less than the half of core requirement, and orange indicates the residual EVM is larger than the half of core requirement, and red indicates the residual EVM is larger than the core requirement.
[bookmark: _Ref84607641]Table 1 Residual EVM in FR2a based on available SNR
	Modulation
	CBW
	Requirement for EVM [%]

	
	50MHz
	100MHz
	200MHz
	400MHz
	

	DFT-s-OFDM PI/2 BPSK
	1.9 %
	2.6 %
	3.7 %
	6.2 %
	30.0%

	DFT-s-OFDM QPSK
	1.9 %
	2.6 %
	3.7 %
	6.2 %
	17.5%

	DFT-s-OFDM 16 QAM
	2.6 %
	3.7 %
	5.2 %
	9.2 %
	12.5%

	DFT-s-OFDM 64 QAM
	4.1 %
	5.8 %
	8.2 %
	13.0 %
	8.0%

	CP-OFDM QPSK
	2.8 %
	3.9 %
	5.5 %
	9.8 %
	17.5%

	CP-OFDM 16 QAM
	3.5 %
	4.9 %
	6.9 %
	13.0 %
	12.5%

	CP-OFDM 64 QAM
	5.2 %
	7.3 %
	10.3 %
	17.3 %
	8.0%


[bookmark: _Ref84607650]Table 2 Residual EVM in FR2b based on available SNR
	Modulation
	CBW
	Requirement for EVM [%]

	
	50MHz
	100MHz
	200MHz
	400MHz
	

	DFT-s-OFDM PI/2 BPSK
	2.9 %
	4.1 %
	5.8 %
	9.7 %
	30.0%

	DFT-s-OFDM QPSK
	2.9 %
	4.1 %
	5.8 %
	9.7 %
	17.5%

	DFT-s-OFDM 16 QAM
	4.1 %
	5.8 %
	8.1 %
	14.4 %
	12.5%

	DFT-s-OFDM 64 QAM
	6.4 %
	9.1 %
	12.8 %
	20.4 %
	8.0%

	CP-OFDM QPSK
	4.3 %
	6.1 %
	8.6 %
	15.3 %
	17.5%

	CP-OFDM 16 QAM
	5.4 %
	7.7 %
	10.8 %
	20.4 %
	12.5%

	CP-OFDM 64 QAM
	8.1 %
	11.4 %
	16.2 %
	27.1 %
	8.0%


Note that the above residual EVM is based on only available SNR, and the actual residual EVM is obtained by considering TE’s uncertainty in addition to the values in Table 1 and Table 2. We propose the following values for EVM MU for FR2a and FR2b.
[bookmark: _Ref94618463]Table 3 EVM MU in FR2a
	Modulation
	CBW
	Requirement for EVM [%]

	
	50MHz
	100MHz
	200MHz
	400MHz
	

	DFT-s-OFDM PI/2 BPSK
	4.0%
	5.2%
	6.9%
	10.0%
	30.0%

	DFT-s-OFDM QPSK
	4.0%
	5.2%
	6.9%
	10.0%
	17.5%

	DFT-s-OFDM 16 QAM
	4.4%
	5.8%
	7.7%
	12.3%
	12.5%

	DFT-s-OFDM 64 QAM
	5.8%
	7.9%
	10.8%
	16.7%
	8.0%

	CP-OFDM QPSK
	4.6%
	6.0%
	8.1%
	12.9%
	17.5%

	CP-OFDM 16 QAM
	5.3%
	7.0%
	9.5%
	16.9%
	12.5%

	CP-OFDM 64 QAM
	7.1%
	9.7%
	13.4%
	22.0%
	8.0%


[bookmark: _Ref94618469]Table 4 EVM MU in FR2b
	Modulation
	CBW
	Requirement for EVM [%]

	
	50MHz
	100MHz
	200MHz
	400MHz
	

	DFT-s-OFDM PI/2 BPSK
	4.6%
	6.1%
	8.2%
	13.1%
	30.0%

	DFT-s-OFDM QPSK
	4.6%
	6.1%
	8.2%
	13.1%
	17.5%

	DFT-s-OFDM 16 QAM
	6.1%
	8.2%
	11.2%
	19.1%
	12.5%

	DFT-s-OFDM 64 QAM
	8.9%
	12.2%
	16.9%
	26.4%
	8.0%

	CP-OFDM QPSK
	6.4%
	8.6%
	11.8%
	20.2%
	17.5%

	CP-OFDM 16 QAM
	7.8%
	10.6%
	14.6%
	26.6%
	12.5%

	CP-OFDM 64 QAM
	11.0%
	15.2%
	21.1%
	34.9%
	8.0%


[bookmark: _Ref84618798]Proposal 1 : Adopt the values in Table 3 and Table 4 to EVM MU for FR2a and FR2b, PUSCH, PC3.
There is a concern that a compliant UE could fail the test by large MU. Therefore, we propose to apply the following TT for test points shown in orange cells, and test points shown in red cells should be removed. TT value is calculated by the difference between the core requirement and measured EVM of marginal UE
[bookmark: _Ref94620968]Table 5 TT in FR2a
	Modulation
	CBW
	Requirement for EVM [%]

	
	50MHz
	100MHz
	200MHz
	400MHz
	

	DFT-s-OFDM PI/2 BPSK
	0.0%
	0.0%
	0.0%
	0.0%
	30.0%

	DFT-s-OFDM QPSK
	0.0%
	0.0%
	0.0%
	2.7%
	17.5%

	DFT-s-OFDM 16 QAM
	0.0%
	0.0%
	2.2%
	5.0%
	12.5%

	DFT-s-OFDM 64 QAM
	1.9%
	3.2%
	N/A
	N/A
	8.0%

	CP-OFDM QPSK
	0.0%
	0.0%
	0.0%
	4.2%
	17.5%

	CP-OFDM 16 QAM
	0.0%
	1.8%
	3.2%
	N/A
	12.5%

	CP-OFDM 64 QAM
	2.7%
	N/A
	N/A
	N/A
	8.0%


[bookmark: _Ref94620975]Table 6 TT in FR2b
	Modulation
	CBW
	Requirement for EVM [%]

	
	50MHz
	100MHz
	200MHz
	400MHz
	

	DFT-s-OFDM PI/2 BPSK
	0.0%
	0.0%
	0.0%
	0.0%
	30.0%

	DFT-s-OFDM QPSK
	0.0%
	0.0%
	0.0%
	4.4%
	17.5%

	DFT-s-OFDM 16 QAM
	0.0%
	2.4%
	4.3%
	N/A
	12.5%

	DFT-s-OFDM 64 QAM
	N/A
	N/A
	N/A
	N/A
	8.0%

	CP-OFDM QPSK
	0.0%
	0.0%
	3.6%
	N/A
	17.5%

	CP-OFDM 16 QAM
	2.2%
	3.9%
	N/A
	N/A
	12.5%

	CP-OFDM 64 QAM
	N/A
	N/A
	N/A
	N/A
	8.0%


[bookmark: _Ref84618799]Proposal 2 : Remove test points in red cells in Table 3 and Table 4 from EVM MU for FR2a and FR2b, PUSCH, PC3.
[bookmark: _Ref94621029]Proposal 3 : Adopt the values in Table 5 and Table 6 to EVM MU for FR2a and FR2b, PUSCH, PC3.


3.	Conclusion
RAN5 is asked to endorse following proposals.
Proposal 1 : Adopt the values in Table 3 and Table 4 to EVM MU for FR2a and FR2b, PUSCH, PC3.
Proposal 2 : Remove test points in red cells in Table 3 and Table 4 from EVM MU for FR2a and FR2b, PUSCH, PC3.
Proposal 3 : Adopt the values in Table 5 and Table 6 to EVM MU for FR2a and FR2b, PUSCH, PC3.
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