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Introduction
This contribution is providing QoQZ results evaluated using the IFF methodology with a 30cm QZ. Two separate campaigns were performed, one with NTC and another with ETC. The results outline that the effect of the ETC enclosure surrounding the DUT on the QoQZ and on the mean EIRP/EIS error is small.
Discussion
[bookmark: _Hlk47417840]This contribution is meant to finalize the changes of QoQZ MU and/or additional MU elements for test cases that require ETC, i.e., with an ETC enclosure (“bubble”) surrounding the DUT. While various discussions are ongoing in RAN4 whether current requirements are applicable to ETC, [2] currently specifies ETC for the following test cases, all based on EIRP/EIS metric:
· 6.2.1	UE Maximum Output Power
· 6.2A.1 UE maximum output power (for CA)
· 7.3.2	Reference sensitivity power level
· 7.3A.2 Reference sensitivity power level for CA
[bookmark: _Hlk521515304]The QoQZ tests in this contribution were based on the EIRP and TRP metric measured in an IFF based OTA system. The procedure outlined in Clause O.2 of [2] for the combined-axis system was followed in this document. For each of the 7 reference positions, a total number of 5 different device orientations around the y axis were performed taking into account the device re-positioning allowance. In total, 238 ( = (5 rotations around y * 3 rotations around x + 2 measurements towards ±y) * 2 polarizations * 7 reference positions) TRP  scans were performed for each frequency, sufficient to be statistically significant and to accurately estimate the quality of quiet zone MU. Two separate QoQZ measurement campaigns were performed, i.e., 238 scans without and with the ETC enclosure surrounding the reference antenna as outlined schematically in Figure 1. The quiet zone size evaluated in this contribution is a 30cm sphere. 
[image: ]
[bookmark: _Ref528786801]Figure 1: Sample reference AUT orientations in a combined-axes system for position 4, P4 without the ETC enclosure (NTC) on the left and with the ETC enclosure on the right.
The EIRP and TRP (for information) QoQZ standard deviations/MUs from each campaign are tabulated in Table 1 and Table 2 with the reference antenna in standalone configuration/NTC, i.e., without ETC enclosure, and with the reference antenna surrounded by the ETC enclosure. For the NTC campaign, the NTC path loss calibration, i.e., the path loss without the ETC enclosure, was applied. For the ETC campaign, a path loss calibration performed with the ETC enclosure surrounding the calibration antenna, i.e., two different calibrations were performed and applied. 
[bookmark: _Ref521427013]Table 1: Standard Deviations for EIRP (30cm QZ)
	Positions
	NTC QoQZ MU [dB]
	ETC QoQZ MU [dB]

	
	23.450 GHz
	32.125 GHz
	40.800 GHz
	23.450 GHz
	32.125 GHz
	40.800 GHz

	P1-P7
	0.33
	0.32
	0.41
	0.66
	0.60
	0.68

	P1 only
	0.23
	0.15
	0.31
	0.39
	0.29
	0.35



[bookmark: _Ref526074517]Table 2: Standard Deviations for TRP (30cm QZ)
	Positions
	NTC QoQZ MU [dB]
	ETC QoQZ MU [dB]

	
	23.450 GHz
	32.125 GHz
	40.800 GHz
	23.450 GHz
	32.125 GHz
	40.800 GHz

	P1-P7
	0.29
	0.28
	0.38
	0.47
	0.47
	0.58

	P1 only
	0.19
	0.13
	0.28
	0.35
	0.27
	0.24


[bookmark: _Ref54811069]Observation 1: EIRP QoQZ MU differences with and without ETC enclosure is small which indicates that the ETC enclosure does not seem to increase the QoQZ MU for ETC testing much.
[bookmark: _Ref54811070]Observation 2: The TRP QoQZ MU differences with and without ETC enclosure is small which indicates that the ETC enclosure does not seem to increase the QoQZ MU for ETC testing much and that 3D scans with ETC are suitable.
It is proposed to adjust the QoQZ MU for ETC testing to 0.7dB for Stage 2 (0.1dB increase compared to NTC) and set the QoQZ MU for ETC to 0.4dB for Stage 1 (same as NTC). 
[bookmark: _Ref54811071]Proposal 1: For the IFF methodology with a 30cm Quiet Zone, set the MU element of Quality of Quiet Zone for FR2_A and FR2_B to 0.7dB for Stage 2 (EIRP, EIS) and to 0.4dB for Stage 1 (EIRP, EIS) for test cases with ETC.
Additionally, the difference in the mean EIRPs of the 238 measured EIRPs is shown in Table 3. 
[bookmark: _Ref46762806]Table 3: Analysis of the differences in Mean EIRP (|NTC-ETC|)
	Positions
	Difference in Mean EIRP [dB]

	
	23.450 GHz
	32.125 GHz
	40.800 GHz

	P1-P7
	0.04
	0.19
	0.20



Given the small differences in mean EIRPs, a new MU element (systematic error) related to ETC testing of EIRP/EIS metrics should be introduced when test cases are executed with the ETC enclosure surrounding the DUT. 
[bookmark: _Ref47349871]Observation 3: The effect of the ETC enclosure surrounding the DUT has a small impact on the mean EIRP. 
[bookmark: _Ref47116539][bookmark: _Ref54811072]Proposal 2: For the IFF methodology with a 30cm Quiet Zone, introduce a new MU element (systematic error) ‘Influence of ETC on EIRP/EIS’ based on the mean EIRP differences of the QoQZ measurements and set this MU element to 0.4dB for FR2_A and FR2_B. 
A CR to TR 38.903 is in [5].
Additionally, given the ability to perform 3D scans in ETC, the same beam peak procedure is applicable to NTC and ETC and it is proposed to remove the following statement in editor notes of [2]: 
	The following aspects of the clause are for future consideration: 
- Test Procedures for EIRP beam peak Extreme Conditions are FFS


[bookmark: _Ref54857089]Proposal 3: Adjust the editor notes in 38.521-2 and remove statements that test procedure for EIRP/EIS beam peak extreme conditions are FFS. 
A CR to TR 38.521-2 is in [6].
Conclusion
The following observations and proposals were made in this contribution
Observation 1: EIRP QoQZ MU differences with and without ETC enclosure is small which indicates that the ETC enclosure does not seem to increase the QoQZ MU for ETC testing much.
Observation 2: The TRP QoQZ MU differences with and without ETC enclosure is small which indicates that the ETC enclosure does not seem to increase the QoQZ MU for ETC testing much and that 3D scans with ETC are suitable.
Observation 3: The effect of the ETC enclosure surrounding the DUT has a small impact on the mean EIRP.
Proposal 1: For the IFF methodology with a 30cm Quiet Zone, set the MU element of Quality of Quiet Zone for FR2_A and FR2_B to 0.7dB for Stage 2 (EIRP, EIS) and to 0.4dB for Stage 1 (EIRP, EIS) for test cases with ETC.
Proposal 2: For the IFF methodology with a 30cm Quiet Zone, introduce a new MU element (systematic error) ‘Influence of ETC on EIRP/EIS’ based on the mean EIRP differences of the QoQZ measurements and set this MU element to 0.4dB for FR2_A and FR2_B.
Proposal 3: Adjust the editor notes in 38.521-2 and remove statements that test procedure for EIRP/EIS beam peak extreme conditions are FFS.
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