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1. Introduction
In last meeting, the discussion on EVM measurement for IAB-MT has many agreements with very small open issues. This contribution provides the analysis for the open issues and tries to close this discussion.
2. Discussion
According to the WF [1] in last meeting, most of BS EVM measurement procedure can apply to IAB-MT Tx signal with the following issues need more discussion.
For FR1,
· [bookmark: _Toc61179686][bookmark: _Toc61179216][bookmark: _Toc53178968][bookmark: _Toc53178517][bookmark: _Toc45893811][bookmark: _Toc44712499][bookmark: _Toc37267892][bookmark: _Toc37260504][bookmark: _Toc36817580][bookmark: _Toc29812028][bookmark: _Toc21127819]B.6 Estimation of TX chain amplitude and frequency response parameters
 FFS BS approach or UE approach should be used in next meeting.
· [bookmark: _Toc61179687][bookmark: _Toc61179217][bookmark: _Toc53178969][bookmark: _Toc53178518][bookmark: _Toc45893812][bookmark: _Toc44712500][bookmark: _Toc37267893][bookmark: _Toc37260505][bookmark: _Toc36817581][bookmark: _Toc29812029][bookmark: _Toc21127820]B.7 Averaged EVM
Change  to ,  to . How to do the adaption can be discussed further in the CR.
For FR2,
· C.6 Estimation of TX chain amplitude and frequency response parameters
FFS BS approach or UE approach should be used in next meeting.
· C.7 Averaged EVM
Change  to ,  to . How to do the adaption can be discussed further in the CR.
The problems for FR1 and FR2 are similar, so FR1 is analyzed first as an example. FR2 can be reviewed in the similar way.
For the FR1 equalizer, BS approach is described in TS 38.104,
----------------------------------------------------------
3.	The equalizer coefficients for amplitude and phase [image: ] and [image: ] at the reference signal subcarriers are obtained by computing the moving average in the frequency domain of the time-averaged reference signal subcarriers, i.e. every second subcarrier. The moving average window size is 19 and averaging is over the DM-RS subcarriers in the allocated RBs. For DM-RS subcarriers at or near the edge of the channel , or when the number of available DM-RS subcarriers within a set of contiguously allocated RBs is smaller than the moving average window size, the window size is reduced accordingly as per figure B.6-1.
4.	Perform linear interpolation from the equalizer coefficients [image: ] and [image: ] to compute coefficients [image: ], [image: ] for each subcarrier.
--------------------------------------------------------
UE FR1 approach is described in TS 38.101-1, 
--------------------------------------------------------
Moreover, the following procedure applies only to the signal on the allocated RB(s).


-	In the case of PUCCH and PUSCH, the UL EVM analyzer shall estimate the TX chain equalizer coefficients and  used by the ZF equalizer for all subcarriers by time averaging at each signal subcarrier of the amplitude and phase of the reference and data symbols. The time-averaging length is 1 slot. This process creates an average amplitude and phase for each signal subcarrier used by the ZF equalizer. The knowledge of data modulation symbols may be required in this step because the determination of symbols by demodulation is not reliable before signal equalization.
----------------------------------------------------------
How to get the ZF equalizer is not described in detail. In TS 38.521-1, there’s more information as following,
---------------------------------------------------------
The nominal OFDM data symbols are created by a demodulation process. A demodulation process as follows is recommended:
1. Equalize the measured OFDM data symbols using the reference symbols for equalisation. Result: Equalized OFDM data symbols
2. Decide for the nearest constellation point, however not independent for each subcarrier in the RB. 12 constellation points are decided dependent, using the applicable CAZAC sequence. Result: Nominal OFDM data symbols
At this stage we have an array of Measured data-Symbols and reference-Symbols (MS(f,t))
versus an array of Nominal data-Symbols and reference Symbols (NS(f,t))
The arrays comprise in sum 14 data and reference symbols, depending on the PUCCH format, in the time axis and the number of allocated sub-carriers in the frequency axis.
MS(f,t) and NS(f,t) are processed with a least square (LS) estimator, to derive one equalizer coefficient per time slot and per allocated subcarrier. EC(f)

	
With * denoting complex conjugation.
---------------------------------------------------------
Looking at the details of BS and UE, the main difference is that “the moving average in the frequency domain” and the “linear interpolation” are used in BS approach. In UE approach, there’s no description if frequency domain moving average and if linear interpolation is used. There was agreement in last RAN4 meeting that only CP-OFDM signal is used for IAB-MT Tx signal test, then for DMRS, interpolation is needed. How to do it in UE may depend on the TE vendors’ implementations. From our understanding, the same approach as BS including the frequency domain moving average may not do harm to UE EVM measurement. And BS approach already is implemented in current TE, there may not be difficulties to borrow it to IAB-MT Tx signal measurement. The views from TE vendors are needed for the final conclusion. The draft CR is provided based on the understanding that BS EVM equalizer approach can be reused by UE. They can be further refined if different understanding is agreed in the meeting discussion.
Observation: BS FR1 EVM equalizer approach may be reused by IAB-MT.
For B.7, the only changes are “  ” to “ ”, “  ” to “  ”, “downlink” to “uplink”. There could be two approaches that one is to refer the whole annex from BS with clarification that some changes are needed. The other is that B.7 is rewritten with the corrections. The second approach may be clearer. The draft CR is provided based on this understanding.
For FR2, the analysis is similar. There is a specific issue that PTRS is agreed as optional to be supported for IAB-MT. How to handle PTRS is clarified in TS 38.104 C.6. PTRS is not supported in UE Tx EVM measurement, so there’s no description on how to handle PTRS in UE spec. Therefore, the FR2 equalizer can borrow from BS spec. For C.7, the understanding is similar with FR1 that rewriting this sub-clause is clearer.
Observation 1: BS EVM equalizer approach may be reused by IAB-MT for both FR1 and FR2.
Observation 2: Rewriting B.7 and C.7 is clearer.
3. Conclusion
We discusses the open issues for IAB-MT measurement, draft CR is provided in [2] based on the following observations,
Observation 1: BS EVM equalizer approach may be reused by IAB-MT for both FR1 and FR2.
Observation 2: Rewriting B.7 and C.7 is clearer.
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