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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At RAN5 #87-e the applicable power levels for Tx modulation quality TCs have been discussed. In this document, we present the results of our analysis on the MU of EVM.
Discussion
The EVM test case for FR2 applies several modulations and wave forms with Outer_Full and Inner_Full allocations. We focus on the Outer_Full allocation since it has larger MPR than the Inner_Full allocation.
The EVM test case applies UE maximum output power. Due to a possible mismatch of UE and TE polarization planes, the power at the TE for the polarization with higher power than the other one can be reduced by 3dB in the worst case.  In the analysis the minimum Peak EIRP for PC3, MBR, TT, MPR, T(MPR) and 3 dB due to possible polarization mismatch have been taken into account to calculate the minimum power level in the QZ for each CHBW and modulation. TT is considered in the power level calculation in order not to fail an UE in the EVM TC. The latter may happen if the EVM MU of the test system is determined for the higher power levels disregarding TT. In that case an UE that passes the MPR test case may fail the EVM TC not due to low modulation quality but because of its power level and the according higher TE EVM MU. 
The intrinsic EVM of the test system has been determined by measuring the EVM of a modulated FR2 5G signal provided by a vector signal generator with the test system. 
In Tables 1 and 2, we present our results for EVM MU for PC3 for the PUSCH test. 

Table 1: EVM MU (%) for PC3, FR2a IFF 30cm Quiet Zone
	EVM MU (%)
	CHBW

	Modulation
	400 MHz
	200 MHz
	100 MHz
	50 MHz

	PHBPsk DFT-s-OFDM
	2.2
	1.8
	1.7
	1.7

	QPSK DFT-s-OFDM
	2.2
	2.1
	2.0
	2.0

	Q64 DFT-s-OFDM
	3.2
	2.3
	2.0
	2.0

	QPSK CP-OFDM
	3.0
	2.6
	2.5
	2.4

	Q64 CP-OFDM
	4.2
	2.9
	2.5
	2.4




Table 2: EVM MU (%) for PC3, FR2b IFF 30cm Quiet Zone
	EVM MU (%)
	CHBW

	Modulation
	400 MHz
	200 MHz
	100 MHz
	50 MHz

	PHBPsk DFT-s-OFDM
	2.8
	2.2
	2.0
	1.9

	QPSK DFT-s-OFDM
	3.0
	2.3
	2.0
	1.9

	Q64 DFT-s-OFDM
	4.8
	3.5
	2.7
	2.4

	QPSK CP-OFDM
	4.3
	2.9
	2.4
	2.2

	Q64 CP-OFDM
	6.4
	4.3
	3.2
	2.7



We propose to use the values of Tables 1 and 2 as MU for EVM PUSCH and PUCCH PC3 for FR2a and FR2b IFF 30cm Quiet Zone, respectively.
Proposal 1: Apply the values of Tables 1 and 2 as MU for EVM PUSCH and PUCCH PC3 for FR2a and FR2b IFF 30cm Quiet Zone, respectively. 
Assumptions

	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurements

	#2
	Size of QZ for IFF 
	30 cm

	#3
	UE power class
	PC3

	#4
	Max EIRP
	EIRP MAX= +43 dBm (rms)

	#5
	Temperature range of the test equipment
	20°C – 35°C



	Conclusion
In summary, EVM MU has been discussed and MU values have been proposed for FR2a, FR2b IFF with Quiet Zone size of 30cm.
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: _GoBack]Proposal 1: Apply the values of Tables 1 and 2 as MU for EVM PUSCH and PUCCH PC3 for FR2a and FR2b IFF 30cm Quiet Zone, respectively. 
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