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1 Introduction 
The IAB core part was claimed completed by RAN plenary on 89#, leave certain number of topics to the conformance test phase. This contribution will not address the detailed measurement procedures but discuss some general aspects regarding the EVM requirements and other key considerations.
2 Discussion
The EVM is a measure of the difference between the reference waveform and the measured waveform, and it reflects the transmit signal modulation quality. 
As IAB being a network node than the actual UE, the EVM measurement procedure should follow BS requirements. IAB EVM shall be measured at the point after the FFT and a zero-forcing (ZF) equalizer in the receiver, as depicted in Figure 1 below. In the case of EVM measurement in FR2, the CPE correction may be included after the FFT, as depicted in Figure 2.


Figure 1: Reference point for EVM measurement in FR1

 
Figure 2: Reference point for EVM measurement in FR2

The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. There are certain differences of EVM measurement process between UE and BS.  In TS 38.141 specified for BS, the EVM measurement is performed for each NR carrier over all allocated resource blocks and downlink slots within 10 ms measurement periods. TS 38.101-1/2 specified for UE, the EVM measurement is carried out over 10 subframes for the average EVM, and over 60 subframes for the reference signal EVM case (see Table 1 and 2). A single EVM requirement is sufficient to reflect the IAB node EVM performance (like in BS spec), and there is no need to specify different requirement for different UL channel (like there is in UE spec). i.e. average EVM level is sufficient.
Table 1: Requirements for Error Vector Magnitude in FR1
	
Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK 
	%
	30

	QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.5



Table 2: Minimum requirements for error vector magnitude in FR2
	
Parameter
	Unit
	Average EVM level
	Reference signal EVM level

	Pi/2 BPSK 
	%
	30.0
	30.0

	QPSK 
	%
	17.5
	17.5

	16 QAM 
	%
	12.5
	12.5

	64 QAM 
	%
	8.0
	8.0



Proposal 1: Single EVM-% is sufficient and there is no need to specify different requirements for different UL channels, i.e. only average EVM level is specified.
The other differences are from the PHY channel processing due to the different modulation and reference signals. For instance, BS transmits CP-OFDM signal, and UE transmits both DFT-s-OFDM and CP-OFDM signal. It was agreed in [1] that, DFT-s-OFDM is not a mandatory feature for IAB. Therefore, no IAB conformance test should be mandated to use DFT-s-OFDM. 
Proposal 2: DFT-s-OFDM should not be mandated to use for IAB conformance test.
Needless to say, phase noise of a transmitter caused by oscillator implementation would degrate the orthogonality of subcarriers in OFDM, known as common phase error (CPE). Especially the phase noise increase as the frequency of operation increases. CPE compensation alrorithm is also needed to be applied in addition to the simple equalization algorithm. Therefore, the usage of the phase tracking reference signal (PT-RS) should be enabled in the Tx EVM conformance test for IAB-NT to be aligned with Tx EVM test for gNB.The PT-RS plays an important role to mitigate the effect of the oscillator phase noise on system performance. 
Proposal 3: Usage of PT-RS should be enabled in Tx EVM conformance test for IAB-MT to be aligned with Tx EVM test for gNB.
3 Conclusions
In this technical contribution, we address the general aspects of EVM requirements with the following proposals:
Proposal 1: Single EVM-% is sufficient and there is no need to specify different requirements for different UL channels, i.e. only average EVM level is specified.
Proposal 2: DFT-s-OFDM should not be mandated to use for IAB conformance test.
Proposal 3: Usage of PT-RS should be enabled in Tx EVM conformance test for IAB-MT to be aligned with Tx EVM test for gNB.
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