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1. Introduction
After last RAN4 e-meeting, all the core RF requirements for IAB-DU have been frozen. For IAB-MT, most are frozen except for some measurement related requirements which need to be in accordance with performance part and are still under discussion. EVM measurement methodology is one of these unfinished requirements specified in annex of TS specification. This contribution mainly focuses to distinguish the differences between BS and UE requirements to process the definition of IAB-MT EVM measurement methodology. 
2. Discussion
Generally, EVM measurement methodology comprises of three parts, measurement point, basic EVM measurement and averaged EVM whether for BS or UE. For IAB-MT, these three parts are considered as follows.
2.1 measurement point
To make comparison, measurement points in TS 38.101 and TS 38.104 are listed as below. 
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Figure 1. Diagram for UE measurement points


Figure 2. Diagram for BS measurement points
There are four main differences between BS and UE measurements points： 
· Tx parts: compared with simple BS Tx parts, which only include block “BS Tx”, UE DUT part emphasizes the procedure of generating DFT-OFDM signal and different physical channels based on CP-OFDM signal. As DFT-OFDM is still the fundamental signal for IAB-MT transmission, “DUT” block in UE measurement point not “BS Tx” block in BS should apply for IAB-MT. 
· Block “RF correction”: for UE, carrier frequency error and carrier leakage are calculated in the block “RF correction”, which is not indicated in BS’s measurement point because carrier leakage requirements doesn’t apply for BS and the block “frequency synchronization” plays the role of correcting frequency error. For IAB-MT, carrier leakage requirement is eliminated in final specification and frequency error requirement reuses UE requirements with some modifications. Since frequency error of IAB-MT should be compensated relative to IAB-DU transmission, block “RF correction” rather than “frequency synchronization” is more feasible. To avoid confusion, “frequency error correction” is suggested.
· Block “In-band emission meas”: this block only exists in UE’s measurement point not in BS’s as it is used to measure the unwanted emission falling into non-allocated RB(s), i.e. IBE which requirement is not included in BS specification. For IAB-MT, IBE requirement is not applicable then this block “In-band emission meas” could be eliminated. 
· Block “Tx-Rx chain equalizer”: for both BS and UE, Tx chain equalization is performed after FFT to restore original Tx signal for measurement of signal quality related requirements. To distinguish different procedure of signal process, block “Per-subcarrier Amplitude/phase and CPE correction” and block “Tx-Rx chain equalizer” are indicated respectively for BS and UE in measurement points.
· For UE block “Tx-Rx chain equalizer” locates after FFT and before EVM calculation, which plays the same role as the block “Per-subcarrier Amplitude/phase and CPE correction” in BS to correct amplitude and phase/CPE. EVM of UE is calculated after this procedure for CP-OFDM and after this procedure and IDFT for DFT-s-OFDM. Except for EVM, block “TX-RX chain equalizer” is also used to generate samples to calculate EVM equalizer spectrum flatness. 
· In contrast to UE, for BS no EVM equalizer spectrum flatness requirement is defined. 
· Considering the requirement of EVM equalizer spectrum flatness is also excluded in IAB-MT specification, block “Per-subcarrier Amplitude/phase and CPE correction” not block “Tx-Rx chain equalizer” is more feasible for IAB-MT.
Based on above analysis, one new diagram for IAB-MT measurement points is shown below.
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Figure 3. EVM measurement points for IAB-MT
Proposal 1: the diagram for IAB-MT EVM measurement methodology is suggested as above by replacing the block “Tx-Rx chain equalizer” with block “Per-subcarrier Amplitude/phase and CPE correction” and by eliminating block “in-band emission meas” , based on UE measurement points. It is noted, the CPE correction is only used in FR2 not FR1.
2.2 basic EVM
The key point of basic EVM calibration is to evaluate or calculate phase and magnitude of original Tx signal where the differences for UE and BS exist in the time-averaging length and frequency-domain flatness.
· The time-averaging length of BS Tx phase and magnitude calculation is 10ms to avoid noise added on reference signal, larger than 1ms period for basic EVM calculation
· The time-averaging length of UE Tx phase and magnitude calculation is 1ms, the same period as basic EVM calculation
· frequency-domain linear interpolation is only introduced in BS calculation but not for UE
In last meeting, some principle for EVM measurement is approved that EVM frame structure for IAB-MT measurement can reuse BS requirement because IAB-MT is part of IAB node which is a network node. It is better to calculate phase and magnitude of original signal with 10ms time-averaging length not 1ms. 
For frequency-domain flatness, although IAB-MT is one kind of network node, it actually acts as UE with configured different physical channel parameter. Therefore, frequency-domain linear interpolation would not apply for IAB-MT with the exception that different requirements are designed for different UL physical channel. 
Proposal 2: For IAB-MT it is better to calculate phase and magnitude of original Tx signal in 10ms time-averaging length without any frequency domain linear interpolation when measuring EVM.
2.3 averaged EVM
Final EVM is averaged over basic EVM measurements for n slots in time domain, which is different for UE and BS. UE prefers smaller averaging period for averaging to reflect time domain characteristics considering variable UL propagation condition. Different averaging period for different UL signal is required. For example, PRACH has shorter averaging period compared to PUCCH/PUSCH. In contrast to this, BS prefers longer averaging period to reduce noise over all allocated downlink resource blocks in the frequency domain. And there is no difference in terms of DL signal type. As IAB-MT acts as UE, the averaging period as UE is more preferred.
Proposal 3: For averaged EVM, it is more preferred to reuse the same averaging period as UE over basic EVM considering IAB-MT acts as UE. 
3. Conclusions
In this contribution, the EVM measurement methodology for IAB-MT is discussed with following proposals:
Proposal 1: the diagram for IAB-MT EVM measurement methodology is suggested below by replacing the block “Tx-Rx chain equalizer” with block “Per-subcarrier Amplitude/phase and CPE correction” and by eliminating block “in-band emission meas”, based on UE measurement points. It is noted, the CPE correction is only used in FR2 not FR1.
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Proposal 2: For IAB-MT it is better to calculate phase and magnitude of original Tx signal in 10ms time-averaging length without any frequency domain linear interpolation when measuring EVM.
Proposal 3: For averaged EVM, it is more preferred to reuse the same averaging period as UE over basic EVM considering IAB-MT acts as UE.
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