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1.	Introduction
FR2 Error Vector Magnitude measurement uncertainty and test tolerances are still undefined.
This document provides some analysis and proposals so this topic can be progressed for power class 3 devices.
2.	Discussion
2.1.	EVM Test procedure analysis
Test Procedure:
· EVM test procedure describes 3 algorithms for PUSCH, PUCCH and PRACH EVM measurements.
· UL transmission powers have been maximized to minimize testability issues due to high FR2 OTA losses.
· Lowest and highest channel bandwidths are tested.
Initial Conditions: 
· EVM PUSCH: Current FR2 EVM initial conditions for power class 3 devices include test points for all waveforms, modulations and RB llocations for Inner_Full and Outer_Full. Lowest UL signal power level will be related to maximum MPR.
· EVM PUCCH: UL power levels will be similar to those used in PUSCH although only lower modulation order applies.
· Wider channel bandwidths will imply higher Noise level integration.
2.2	Measurement Uncertainties and testability
FR2 UL EVM measurement uncertainties will be mainly driven by the SNR available at TE receiver, which will produce a residual EVM. 
For PUSCH, considering Outer_Full RB allocations, the worst-case MU will be for a marginal UE using the whole MPR relaxation. 
Considering ACLR Noise Floor defined by TE vendors (-7.6dBm for FR2a and -5.5 dBm for FR2b):
1. EVM for DFT-s-OFDM for Outer_Full RB allocations for a Power class 3 Device under FR2a:
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level
	Residual EVM for CBW=50 MHz
	Residual EVM for CBW=100 MHz
	Residual EVM for CBW=200 MHz
	Residual EVM for CBW=400 MHz

	Pi/2 BPSK
	%
	30+TT
	30+TT
	1.8 %
	2.6 %
	3.7 %
	6.2 %

	QPSK
	%
	17.5+TT
	17.5+TT
	1.8 %
	2.6 %
	3.7 %
	6.2 %

	16 QAM
	%
	12.5+TT
	12.5+TT
	2.6 %
	3.7 %
	5.2 %
	9.2%

	64 QAM
	%
	8+TT
	8+TT
	4.1 %
	5.8 %
	8.2 %
	13%



2. EVM for DFT-s-OFDM for Inner_Full RB allocations Region 1 for a power class 3 device under FR2a:
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level
	Residual EVM for CBW=50 MHz
	Residual EVM for CBW=100 MHz
	Residual EVM for CBW=200 MHz
	Residual EVM for CBW=400 MHz

	Pi/2 BPSK
	%
	30+TT
	30+TT
	1.3 %
	1.8 %
	2.5 %
	3.5 %

	QPSK
	%
	17.5+TT
	17.5+TT
	1.3 %
	1.8 %
	2.5 %
	3.5 %

	16 QAM
	%
	12.5+TT
	12.5+TT
	2.2 %
	3.1 %
	4.4 %
	9.2 %

	64 QAM
	%
	8+TT
	8+TT
	3.5 %
	4.9 %
	6.9 %
	13 %



3. EVM for CP-OFDM for Outer_Full RB allocations for a Power class 3 Device under FR2a:
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level
	Residual EVM for CBW=50 MHz
	Residual EVM for CBW=100 MHz
	Residual EVM for CBW=200 MHz
	Residual EVM for CBW=400 MHz

	QPSK
	%
	17.5+TT
	17.5+TT
	2.8 %
	3.9 %
	5.5 %
	9.8 %

	16 QAM
	%
	12.5+TT
	12.5+TT
	3.5 %
	4.9 %
	6.9 %
	13 %

	64 QAM
	%
	8+TT
	8+TT
	5.2 %
	7.3 %
	10.3 %
	17.3 %



4. EVM for CP-OFDM for Inner_Full RB allocations Region 1 for a power class 3 device under FR2a:
	
Parameter
	Unit
	[bookmark: _Hlk71358081]Average EVM Level
	Reference Signal EVM Level
	Residual EVM for CBW=50 MHz
	Residual EVM for CBW=100 MHz
	Residual EVM for CBW=200 MHz
	Residual EVM for CBW=400 MHz

	QPSK
	%
	17.5+TT
	17.5+TT
	2.6 %
	3.7 %
	5.2 %
	9.8 %

	16 QAM
	%
	12.5+TT
	12.5+TT
	3.53 %
	4.96 %
	6.95 %
	13 %

	64 QAM
	%
	8+TT
	8+TT
	56.2 %
	7.38.7 %
	102.3 %
	17.3 %


Observation 1: Above residual EVM tables show that there might be still testability issues for some of the test points defined depending on real MPR in the device for FR2a.
Observation 2: Similar testability issues are expected for PUCCH although only for lower order modulations.
Proposal 1: Remove test points in red in tables above due to testability issues for FR2a.
Proposal 2: Add Relaxation equal to 1/5* Applicable Average EVM Level to test point in orange in tables above (around 2.5%) for FR2a.
Proposal 3: Keep relaxation equal to 0 for test points in greend in tables above and define MU based on those residual EVM values for FR2a:
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level
	EVM MU for CBW=50 MHz
	EVM MU for CBW=100 MHz
	EVM MU for CBW=200 MHz
	EVM MU for CBW=400 MHz

	Pi/2 BPSK
	%
	30+TT
	30+TT
	4 %
	4 %
	6%
	6.5 % DFT-s-OFDM

	QPSK
	%
	17.5+TT
	17.5+TT
	
	
	
	

	16 QAM
	%
	12.5+TT
	12.5+TT
	
	5 %
	5.5 % DFT-s-OFDM
	N/A

	64 QAM
	%
	8+TT
	8+TT
	4 % DFT-s-OFDM, Inner full
	N/A
	N/A
	N/A




3.	Conclusions
This document reviews testability discussions on FR2 ON/OFF time mask test cases and provides the following observations and proposals to progress on this topic:
· Observation 1: Above residual EVM tables show that there might be still testability issues for some of the test points defined depending on real MPR in the device for FR2a.
· Observation 2: Similar testability issues are expected for PUCCH although only for lower order modulations.
· Proposal 1: Remove test points in red in tables above for FR2a.
· Proposal 2: Add Relaxation equal to 1/5* Applicable Average EVM Level to test point in orange in tables above (around 2.5%) for FR2a.
· Proposal 3: Keep relaxation equal to 0 for test points in greend in tables above and define MU based on those residual EVM values for FR2a:
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level
	EVM MU for CBW=50 MHz
	EVM MU for CBW=100 MHz
	EVM MU for CBW=200 MHz
	EVM MU for CBW=400 MHz

	Pi/2 BPSK
	%
	30+TT
	30+TT
	4 %
	4 %
	6%
	6.5 % DFT-s-OFDM

	QPSK
	%
	17.5+TT
	17.5+TT
	
	
	
	

	16 QAM
	%
	12.5+TT
	12.5+TT
	
	5 %
	5.5 % DFT-s-OFDM
	N/A

	64 QAM
	%
	8+TT
	8+TT
	4 % DFT-s-OFDM, Inner full
	N/A
	N/A
	N/A
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