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Introduction
This contribution is presenting sample QoQZ data at the band edges of FR2_A and FR2_B with 800MHz frequency offset. This data is then used to propose the QoQZ MU impact on ACLR. This contribution is a continuation of [1]. Based on offline discussion, the analysis in this contribution is focused on the standard deviation of the TRP differences instead of the difference in QoQZ TRP MUs. Additionally, the QoQZ MU impact on ACLR for the calibration stage is included here.  
Impact of QoQZ on ACLR
The Adjacent Channel Leakage power Ratio (ACLR) is defined as [1] 
ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

Since ACLR requires the measurement of power levels at two different frequencies in relatively close proximity, an MU approach based on individual MU elements is needed. 
Proposal 1: The MU for ACLR is based on an approach that lists individual MU elements.

The QoQZ is not evaluated in fine frequency increments within each band, i.e., the QoQZ for each test frequency/channel is not known. The QoQZ variations with a very fine frequency spacing, e.g., to verify the variation of the QoQZ within a given channel bandwidth, would require a very time intensive evaluation and is therefore impractical. For instance, the evaluations presented in [1], [2] took several days for a total of 6 frequencies (3 frequencies for the CTIA procedure and 3 frequencies for the 3GPP QoQZ procedure); significantly increasing the number of frequency points in order to determine the variation within the 50, 100, 200, and 400 MHz channel bandwidth would take several weeks. Instead, the QoQZ is assumed to be the worst-case standard deviation evaluated at the extreme frequencies of the respective sub bands, e.g., FR2_A and FR2_B. 

In the simplest approximation, the QoQZ performance at adjacent test channel frequencies can be assumed to be the same and the impact of the QoQZ on ACLR should be insignificant due to the ratio of powers, i.e., the QoQZ affects the power measurements equally (TRPf1*MUQoQZ/TRPf2*MUQoQZ = TRPf1/TRPf2) and cancels out.
Observation 1: The QoQZ MU used for absolute power measurements, such as MOP, REFSENS, SEM, etc. has no impact on ACLR due to the ratio of power measurements. 

Any difference in QoQZ performance within a channel bandwidth, however, could have a direct impact on the ACLR MU. However, due to the immense test time required, it is proposed not to evaluate the QoQZ performance for very fine frequency spacings. 
Proposal 2: Do not require the QoQZ MU evaluation of conformance test systems for very fine frequency spacings.
Instead, it is proposed to determine the QoQZ MU impact on ACLR based on empirical spot checks and consider this a fixed MU in TR38.903 [4].

Proposal 3: Determine the QoQZ MU impact on ACLR based on empirical spot checks and consider this a fixed MU in TR38.903
In this contribution, a closer look at the impact of small differences in QoQZ performance on ACLR is derived. As a reference, the QoQZ performance at 6 frequencies (3 3GPP test frequencies and 3 CTIA test frequencies) is tabulated in  Table 1.

The standard deviation of the difference in QoQZ TRP (baseline for ACLR) at three closely spaced frequencies is tabulated in Table 2 and Table 3 for the low end of FR2_A (23.45 and 24.25 GHz with a 800 MHz frequency separation) for the boundary between FR2_A and FR2_B (32 and 32.125 GHz with a 125 MHz frequency separation) and the high end of FR2_B (40 and 40.8 GHz). The differences are shown separately for the 15cm [1] and the 30cm [2] QZ sizes/systems with all 7 reference positions (P1-P7) considered in Table 2 and just for the reference position at the centre of the QoQZ (P1) considered in Table 3. The largest difference in QoQZ performance within 800 MHz is 0.17dB for P1-P7 and 0.10dB for P1. 
Table 1: QoQZ Performance: Std. Deviations for TRP

	Positions
	Quiet Zone Size
	23.450 GHz
	24.250 GHz
	32.000 GHz
	32.125 GHz
	40.000 GHz
	40.800 GHz

	P1-P7
	15cm
	0.42dB
	0.45dB
	0.46dB
	0.46dB
	0.45dB
	0.44dB

	P1 only
	
	0.35dB
	0.32dB
	0.32dB
	0.33dB
	0.26dB
	0.25dB

	P1-P7
	30cm
	0.31dB
	0.29dB
	0.45dB
	0.44dB
	0.32dB
	0.36dB

	P1 only
	
	0.18dB
	0.20dB
	0.19dB
	0.18dB
	0.22dB
	0.20dB


Table 2: Standard Deviations for TRP (P1-P7 positions)
	Positions
	Std. Deviation of Difference in QoQZ TRPs between 23.45 24.25 GHz
	Std. Deviation of Difference in QoQZ TRPs between 32.0 and 32.125 GHz
	Std. Deviation of Difference in QoQZ TRPs between 40.0 and 40.8 GHz

	15cm QZ 
	0.17dB
	0.12dB
	0.13dB

	30cm QZ 
	0.12dB
	0.06dB
	0.17dB


Table 3: Standard Deviations for TRP (P1 position)

	Positions
	Std. Deviation of Difference in QoQZ TRPs between 23.45 24.25 GHz
	Std. Deviation of Difference in QoQZ TRPs between 32.0 and 32.125 GHz
	Std. Deviation of Difference in QoQZ TRPs between 40.0 and 40.8 GHz

	15cm QZ 
	0.06dB
	0.04dB
	0.05dB

	30cm QZ 
	0.06dB
	0.05dB
	0.10dB


Observation 2: The maximum observed difference in QoQZ performance (based on TRP) for 15 and 30cm quiet zone sizes within an 800MHz frequency separation is 0.17dB. 
Based on these observations and measurements, assume a fixed 0.1dB QoQZ MU Impact on ACLR without the need to evaluate this MU for every system. A specific/new MU term for QoQZ impact on ACLR MU is needed.  

Proposal 4: A specific/new MU term for QoQZ impact on ACLR MU is needed.  

Proposal 5: Assume a fixed 0.2dB QoQZ MU Impact on ACLR for the DUT measurement stage and 0.10dB QoQZ MU impact for the calibration stage. 
Conclusion
The following observations and proposals were made in this contribution
Proposal 1: The MU for ACLR is based on an approach that lists individual MU elements.
Observation 1: The QoQZ MU used for absolute power measurements, such as MOP, REFSENS, SEM, etc. has no impact on ACLR due to the ratio of power measurements.
Proposal 2: Do not require the QoQZ MU evaluation of conformance test systems for very fine frequency spacings
Proposal 3: Determine the QoQZ MU impact on ACLR based on empirical spot checks and consider this a fixed MU in TR38.903
Observation 2: The maximum observed difference in QoQZ performance (based on TRP) for 15 and 30cm quiet zone sizes within an 800MHz frequency separation is 0.17dB.
Proposal 4: A specific/new MU term for QoQZ impact on ACLR MU is needed.
Proposal 5: Assume a fixed 0.2dB QoQZ MU Impact on ACLR for the DUT measurement stage and 0.10dB QoQZ MU impact for the calibration stage. 
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