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[bookmark: _Ref465244136]Introduction
In RAN4#98e IAB-MT conformance test discussion topic, EVM measurement, in particular Equalizer definition was discussed and WF document approved [2]. This document is to provide our view and proposal on Equalizer definition of EVM measurement for IAB-MT device. 
Description
In WF [2], BS approach is used for the IAB-MT EVM measurement as high-level guideline was agreed. In detail level, equalization still left for FFS and from TE vender point of view, there is problem regarding with use of BS EVM test equalizer for IAB-MT signal EVM measurement.
EVM measurement capabilities are already available from multiple TE venders for both Downlink and Uplink signal as with referring definition of each BS (TS38.141) and UE (TS38.521) conformance test specification respectively. However, as part of BS approach of IAB-MT test, there were proposals to use BS EVM measurement definition including EVM Equalizer for measuring Uplink signal from IAB-MT rather downlink signal. Again, BS EVM measurement capability is for Downlink signal measurement, not for uplink. 
Observation 1
· EVM measurement capability available today in test equipment are for Uplink signal with using definition from UE (TS38.521) conformance test specification, not from TS38.141.
· Some of proposed measurement capability in previous RAN4 meeting doesn’t exist today and may not be available at the time needed, which is to measure Uplink signal EVM using definition from BS (TS38.141) conformance specification

In BS test setup, Spectrum/Signal analyzer is used for EVM measurement. Usually, such equipment has EVM measurement capability for both Downlink signal and Uplink signal. It is just to setting up appropriate measurement parameters (ex. such as choice of DL signal or UL signal to measure) for EVM measurement makes IAB-MT EVM measurement possible even today. However, if RAN4 decided to use BS conformance (TS38.141) definition for IAB-MT EVM on uplink signal, it requires TE venders to do additional implementation specific for IAB-MT EVM measurement. 
Observation 2
· Using existing test setup, it is simply to choose which Uplink or Downlink signal to make EVM measurement on measurement equipment, if use of existing EVM measurement capability is agreed. Which is to use existing Uplink signal EVM measurement for IAB-MT EVM measurement.

In some more details, there are difference between EVM equalizer definition for Downlink signal (TS38.141) and for Uplink signal (TS38.521). here is comparison
		Table 1. EVM Equalizer (Post-FFT Equalizer definition difference between TS38.141 and TS38.521
	
	TS38.141 Annex [5][6]
	TS38.521 Annex [3][4]

	Subcarrier/symbol to use for equalization
	DMRS only
(PTRS for FR2 when exist)
	DMRS and Data
(no description about use of PTRS)

	Estimation method – Time domain
	Time-averaging over 10ms measurement interval
	Least Square Estimator per timeslot length

	Estimation method – Freq domain
	Moving average (max 19 subcarriers)
Linear interpolation for each subcarrier where no DMRS
	Frequency domain estimate is not described
Equalizer coefficient is per allocated subcarrier

	Use of PT-RS
	PT-RS if present is also used with DMRS for equalizer coefficient calculation
CPE (common phase error) calculation uses PT-RS 
	Nothing described about CPE (common phase error) and PT-RS

	Note;
	For frequency domain moving averaging, there is description to deal with non-contiguous allocation. For Test Model, TM2 needs this handling.
	No special case handling described. Because no frequency domain estimation defined, there is no need to consider RB allocation (in frequency domain) impact on equalization.



For measured EVM result, there may be some difference with use of either one of these equalizer on the same signal. However, which might have better or poor result is really depending on signal characteristic. As long as signal close to ideal, there won’t be much of difference. 

Observation 3
· It doesn’t make sense for TE vender to add IAB-MT specific EVM measurement, while there are already EVM measurement capability available for Uplink signal and Downlink signal following existing conformance test specification respectively. And there are not much of measured result difference expected.
Proposal 1
· Use of existing equalizer definition from TS38.521 (Uplink signal EVM measurement) for IAB-MT EVM measurement

With following WF document [2] (note, here Appendix B is for FR1 and Appendix C is for FR2), there are some dependency with equalizer definition and other items for B.1/C1 through B.7/C.7. Although some of items marked as no observation (for using text from TS38.104), there are some dependency with equalizer definition.

Observation 4
· While WF [2] show no observation (on using BS TS38.104 definition) for some of items for annex text, there are some dependency with equalizer definition and other items for IAB-MT.
Proposal 2
· For specification annex text, re-use some of text from TS38.521 annex for IAB-MT rather from TS38.104, which is, “E.3 Signal Processing” in place of B.5.2/C.5.2  “window length” and B.6/C.6 “Estimation of Tx chain amplitude and frequency response parameters”

Proposal
Observation 1
· EVM measurement capability available today in test equipment are for Uplink signal with using definition from UE (TS38.521) conformance test specification, not opposite.
· Some of proposed measurement capability in previous RAN4 meeting doesn’t exist today and may not be available at the time needed, which is to measure Uplink signal EVM using definition from BS (TS38.141) conformance specification
Observation 2
· Using existing test setup, it is simply to choose which Uplink or Downlink signal to make EVM measurement on measurement equipment, if use of existing EVM measurement capability is agreed. Which is to use existing Uplink signal EVM measurement for IAB-MT EVM measurement.
Observation 3
· It doesn’t make sense for TE vender to add IAB-MT specific EVM measurement, while there are already EVM measurement capability available for Uplink signal and Downlink signal following existing conformance test specification respectively. And there are not much of measured result difference expected.
Observation 4
· While WF [2] show no observation (on using BS TS38.104 definition) for some of items for annex text, there are some dependency with equalizer definition and other items for IAB-MT.

Proposal 1
· Use of existing equalizer definition from TS38.521 (Uplink signal EVM measurement) for IAB-MT EVM measurement

Proposal 2
· For specification annex text, re-use some of text from TS38.521 annex for IAB-MT rather from TS38.104, which is, “E.3 Signal Processing” in place of B.5.2/C.5.2  “window length” and B.6/C.6 “Estimation of Tx chain amplitude and frequency response parameters”
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