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1.	Introduction
Two methods of demodulation and EVM calculation [1] were discussed in previous meetings, one that utilizes DMRS-based channel inversion (Method 1), and another one based on inversion of the LSE-estimate of the channel (Method 2), but none of them has been down selected yet. The way forward [2] from the #99-e meeting in May gives simulation assumptions and evaluation criteria to help down-select between the two EVM calculation methods. In this contribution, we would like to show our evaluation of DMRS-based channel inversion (Method 1).

2.	Discussion
2.1 Comparison of measurement blocks for transmit signal quality in FR2 MIMO
The DMRS-based channel inversion (utilizing 3 DMRS symbol for channel estimation) has been simulated using a refinement as in our understanding the elements h11, h12, h21, and h22 of the channel matrix H can be considered as being relatively flat over frequency. As there should not be any fading factor for both FR1 and FR2 under respectively the conducted (cable) measurement and OTA measurement in a chamber such as a DFF or IFF chamber. We assume that the TX UE FE frequency response should be relatively flat.
Based on the assumption above, frequency domain smoothing of the MIMO channel has been used with confidence using all the sub-carriers (= 792 samples = 12 sub-carriers * 66 RBs).
Table 2.1-1 shows the simulation parameters used for our simulations in agreement with recommendations from [2]. 
	Item
	Value

	Simulation sampling rate
	122.88 Msps

	SCS
	120 kHz

	BW
	100 MHz

	Number of RBs
	66 RBs (Full RB allocation)

	Scheduling
	All UL scheduling

	Rank
	2

	Channel
	PUSCH

	Number of calculated slots
	80 slots (averaged over 10 subframes)

	Modulation scheme
	QPSK, 256QAM

	Number of DMRS
	1 (add pos = 0), 3 (Add pos = 2)

	SNR (based on AWGN)
	10 dB steps from 10 dB to 40 dB SNR

	Polarization mismatch
	, 


Simulation results are shown in figures 2.1-1 and 2.1-2 for the 2x2 identity matrix and the 2x2 rotation matrix. At high SNR, the overestimation of the SNR is under 0.5dB. For QPSK, the overestimation is roughly constant for SNR values between 10 and 40dB. In the case of 256QAM for both plots, it can be seen an overestimation even for 20dB SNR 256QAM is not properly measured as expected due to that modulation scheme being more sensitive to AWGN than QPSK is.
[bookmark: _Hlk79046513]Figure 2.1-1: Evaluation Results – Identity matrix [1 0, 0 1]
[image: ]

Figure 2.1-2: Evaluation Results – rotation matrix [1 -1, 1 1]*1/SQRT(2)
[image: ]

Observation 1: Even under the condition of SNR = 10dB, simulations show only about 0.5 dB deviation from the ideal EVM value for QPSK modulation which is similar to the method based on inversion of the LSE-estimate of the channel (Method 2).
Observation 2: There is an SNR overestimation even for 20dB SNR 256QAM as expected due to that modulation scheme being more sensitive to AWGN than QPSK is.
Proposal 1: Adopt method 1 for measurement block of FR2 MIMO.

3. Conclusion
We obtained the simulation results with less than about 0.5dB deviation from the ideal EVM value with QPSK modulation even SNR = 10 dB condition, which is equivalent to the performance of Method 2. Thus, we assume we can analyse the EVM with enough accuracy by the method 1 + some refinement. The DMRS-based channel inversion method is satisfactory.
Observation 1: Even under the condition of SNR = 10dB, simulations show only about 0.5 dB deviation from the ideal EVM value for QPSK modulation which is similar to the method based on inversion of the LSE-estimate of the channel (Method 2).
Observation 2: There is an SNR overestimation even for 20dB SNR 256QAM as expected due to that modulation scheme being more sensitive to AWGN than QPSK is.
Proposal 1: Adopt method 1 as one of the authorized methods.
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