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Introduction
This contribution is presenting DFF QoQZ MU for 2 AoA RRM.
QoQZ MU for DFF Based 2 AoA RRM
The Direct Far-Field system used for the measurements is a 2 AoA capable system with Roll-Over-Azimuth positioning system, i.e., combined-axes system, that meets the minimum range length requirements defined in B.2.2.4 of [2]. The QoQZ validation was performed with the P0 probe, i.e., the probe placed along the z axis. 
[bookmark: _Hlk521515304]The procedure outlined in Clause O.2 of [3] for the combined-axis system was followed in this document. For each of the 7 reference positions, a total number of 7 different device orientations around the y axis were performed not taking into account the device re-positioning allowance to avoid measurement directions towards areas that likely cause increased signal ripples.  In total, 322 ( = (7 rotations around y * 3 rotations around x + 2 measurements towards ±y) * 2 polarizations * 7 reference positions) EIRP scans were performed for each frequency, sufficient to be statistically significant and to accurately estimate the quality of quiet zone MU. Subsequently, the QoQZ MU with the re-positioning concept was calculated based on the subset of 238 measurements ( = (5 rotations around y * 3 rotations around x + 2 measurements towards ±y) * 2 polarizations * 7 reference positions).
The evaluation was performed for a quiet zone size of 30cm as outlined in Figure 1 in a system with a 1.05m range length, sufficient to be considered FF for FR2.
[image: ]
[bookmark: _Ref521525638]Figure 1: Illustration of reference points and quiet zone for DFF
EIRP measurements were performed at the three frequencies agreed in [4]: 23.45 GHz, 32.125GHz and 40.8GHz as well as 44.3 GHz for FR2_C. 
The standard deviations for the 322 (238) peak EIRP measurements without (with) the re-positioning concept are summarized in Table 1 for EIRP separately for all 7 positions, P1-P7, which corresponds to the MU element “Quality of Quiet Zone” in the Stage 2: DUT Measurement portion of the MU Table and for just the P1 position which corresponds to the MU element “Quality of the Quiet Zone for the calibration process” in the Stage 1: Calibration Measurement portion of the MU Table.
[bookmark: _Ref521427013][bookmark: _Hlk47607401]

Table 1: Standard Deviations for EIRP (30cm QZ) with and without re-positioning concept
	
	With Re-Positioning Concept
	Without Re-Positioning Concept

	Positions
	23.450 GHz
	32.125 GHz
	40.800 GHz
	44.3 
GHz
	23.450 GHz
	32.125 GHz
	40.800 GHz
	44.3 
GHz

	P1-P7
	0.79
	0.87
	0.99
	1.03
	1.08
	1.06
	1.11
	1.20

	P1 only
	0.20
	0.07
	0.13
	0.18
	0.29
	0.26
	0.19
	0.26



Depending on whether the re-positioning concept is used as a baseline for MTSU or not, it is proposed to either set the MU element of Quality of Quiet Zone for FR2_A, FR2_B, and FR2_C to 1.1dB or 1.3dB for Stage 2 and to 0.3dB for Stage 1 for 2 AoA RRM test cases based on the DFF implementation.
The expectation is that the MU in a test system supporting just a single AoA is going to be the same or just marginally better than the MUs presented in Table 1. It is therefore proposed to re-use the MUs in Table 1 for 1 AoA RRM test cases based on the DFF implementation.
[bookmark: _Ref47607972][bookmark: _Ref53579241]Proposal 1: Set the MU element of Quality of Quiet Zone for FR2_A, FR2_B, and FR2_C to [1.1]dB for Stage 2 based on the re-positioning concept as a baseline for MTSU and to [0.3]dB for Stage 1 for 2 AoA RRM test cases based on the DFF implementation
[bookmark: _Ref53642146]Proposal 2: Set the MU element of Quality of Quiet Zone for FR2_A, FR2_B, and FR2_C for 1 AoA RRM test cases to the same values as for the 2 AoA RRM test cases based on the DFF implementation. 
Based on the measurements performed here, the XPD and XPD MUs were calculated using the equation in [4]:


The results for the max XPD and the Max MUXPD at the test frequencies tabulated in Table 2.
[bookmark: _Ref31034450]Table 2: Measured max XPD and Max MUXPD values at the QoQZ test frequencies: 23.45GHz, 32.125GHz, 40.8GHz, and 44.3GHz
	XPD
	23.45Hz
	32.125GHz
	40.8GHz
	44.3GHz

	Max XPD [dB]
	-22.7
	-24.3
	-23.0
	-21.0

	Max MUXPD [dB]
	0.023
	0.016
	0.022
	0.034



For validation test ranges FR2_A, FR2_B, and FR2_C, it is proposed to assume a worst case XPD of -21dB with an associated XPD MU of 0.03dB for DFF. 
[bookmark: _Ref31035099]Proposal 3: For validation test ranges FR2_A, FR2_B, and FR2_C, define the “Influence of XPD” MU for DFF to be [0.03]dB.
Conclusion
The following observations and proposals were made in this contribution
Proposal 1: Set the MU element of Quality of Quiet Zone for FR2_A, FR2_B, and FR2_C to [1.1]dB for Stage 2 based on the re-positioning concept as a baseline for MTSU and to [0.3]dB for Stage 1 for 2 AoA RRM test cases based on the DFF implementation
Proposal 2: Set the MU element of Quality of Quiet Zone for FR2_A, FR2_B, and FR2_C for 1 AoA RRM test cases to the same values as for the 2 AoA RRM test cases based on the DFF implementation.
Proposal 3: For validation test ranges FR2_A, FR2_B, and FR2_C, define the “Influence of XPD” MU for DFF to be [0.03]dB.
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